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1

. The present invention relates to -a hydraulic
remote control system providing for automatic
setting from the mid 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. S

. 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 fransmitter
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 eross beam.

1t 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
inits mid position. - S : .

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 beam. - T

*Another.object is to provide, in a system of this
character, rods carriéd by the pistons of the
hydraulic groups pivoted to the cross beam af
the opposite ends thereof and above the axis of

521

10

30

35

40

45

50

55

2

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. i

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 posé thereby
broviding 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 aireraft 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 chjects will be ap-~
parent from the accompanying drawings in
which: :

Figure 1 is a view partly in section illustrat-
ing a first example of the remote contro]l sys-
tem;

Figure 2 is a cross sectional view on an en-
larged scale through a valve chest providing au-
tomatic communication hetween the hydropneu-
matic accumulator and the connection. pipes or
conduits when the transmitter is in its mid po-
sition; . c

Figure 3 is a view partly in section illustrating
8 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
in the modification shown in Figure 4 ; and
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Figure 6 is a partial view of the embodiment of
Figure 3, modifed 6 .provide for ‘atitomatic ve-:

storing of the transmitter to mid position.

In the modification of Figure 1, the system in-
cludes a transmitter and reoelvelq 1espect1ve1y
provided with hydraulic grou 3
cylinders 1, 2 and 3 and 4.

5 and 6 connect the upper le‘thI)(.SV 'of the eylin=.

ders 1 and 2 with the lower portions of the cylin-
ders 3 and 4 respectively. .

Pistons 1, 8, 9 and 10 are assoclated with the
1espect1ve cylmders 1 to 4 and mbody p1ston
rods 11f, {3 and (4. The plston rods 11 and
i2 are vaotally connected at 31 and 32 o the
cross beam 15 which is pivoted 4t 29° to the U
right portion of the post constituting the “trans-
mitter. The cylinders | and 2 are-each provided
with an extension including bearings ‘T ahd: 18.
and by which the eylinders | and 2 are plvoted
to the base 21 of the transmitier.
in the drawings, the piston rods (1 and (2 are
slidably “guided-and -pass through apertures in
the- base or " Bottom ‘of “the* respective- cyhnders
{:and2.. With"respect to the: receiver coliimn,

the piston rods (3 and {4 aré pivoted-at 33 and-
38t & ‘cross beam: 16 which dn turn is pivoted at
30 to the post and the cylinders 3 and 4-are fur- ‘

ther provided: with extenelons angd -bearings 19
and 20:by- Whlch they ‘are pivotally connected-to
the'base 22 in a’manner 51m11a1 to the arrange-
ment of thetransmitter.:

Tt is notéd that the: p1ston 1ods Il to M .pass.
through liquid chambers-23; 24, 25 ahd 26 and.

at the receiver the chambers 25 and” "‘6 contain-
1ng the" liguid- are below:the pistons 9 and 10,
that ig'they afe on the side of the piston opposite
6. the location of the cross beam whereas in the
constructional- arrangement of ‘the transmitter,

qual’

As itidicated ‘g

4

plane, as illustrated, thus prov1d1ng for the éx-«

istence of unequal ‘effective lever arm- distances.
A hydropneumatic accumulator 35, consisting

‘of 'a cylinder closed at its upper end, containing

a-piston 38 above which is provided a compressed

o oaln cushioni 37, "is connected by a pipe or conduit

10

“ing

25

" cross béam 15

30

35

the-liquid chambers- 23 ang 24 are arranged be-" -

tween the pistons 7 ‘and'8 and the cross beam 15.
“The drlvmg fember at the transmltter is con-
stituted by a control wheel 21 and the member to
be thvved N conformity - therewith constitutes a
lever 28 actuated by the contlollmg member or
récéiver.:
“THe drr angement Just described will provide an

exact reproductlon of the movements of the‘
tranemltter at'the: 1ece1ver 1f the transmltter and ’

recefver cyhndels are equal However, it will not
provide-for- comnensatlon for pos1t1ve or. negatlve

mid pos1t10n

Aecording to the main charaeterlstws of the

present, invention the cross beams 15 . and 16 os-
cﬂlate ‘about ‘axes” 29%and ‘30 respectlvely ‘which,
a8 indicatéd;” are “positioned ‘outside of the lineé
joining the axes 81{—32 and 33—34 which con-
stitiite” ‘the - plvotmg axes of the piston rods w1th
respect-to the cross beams.. The importance of
this physical disposition of the various pivot
poifits” will-be brought ‘out “hereinafter. -Suffice
it Yo say, that in sccordance with well known'me-

chanieal-principles such'an arrangement’ prov1des,
for the existence of- uhequal effective lever arms’

with respect t5 the vertical plane passing through
the pivot points 28 and 30 and bisecting the bases
2f: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-

1§ is oscillated the eyliriders 3-and 4 can respec-
tively” move through different angular dlstances

and thereby provide that the pivot point- 33 ap-.

proaches the. aforementmned vertical-plane Wlule
the plvot pomt 34 moves further a,way from thls

'of the volume of ‘the workmg ﬂuld or -

40

45

58,

60

0.

i

. erted by plston m

.50 88 to make the sys

28 to valve chests 49 and 49, respectively which
ifisure that whe n ‘the control wheel 27 is in the
mid position ‘of-its total movement the conduits
5, and 6 are automatically placed in communica-
tior thh the accumulator 35.

As. indicated. in Figure 2 the valve chests 39
and 48:-are-each. provided with a valve 41 urged
by g sprmxr 42 to closed position. The valves are
d_t With ‘stems 43 and 44 respectively pass-
iroligh the casings 39 and 48 and engageable
by «éam suifaces 45 and 46 formed on a ring 41.
As:shown in ‘this figure, the cam surfaces 45 and
46,are, in alignment with one another and have
théir axes hHorizontal when the control wheel oc-
cupies its mid pos1t1on The valve chests are so
dlsposed that the axes ~of the Valves are hOI'l-
zohtali ™

Preferably the ring M is fast with the control
shafu 29-which also “constitutes the plvot of the
"‘hls shaft is driven by a ‘pinion
48; keyed to the shaft of the wheel 27, and which
pinion’is in mesh with a gear 49-fixed to shaft’ 29.

“fThe operation of this arrangement is such’ that'
when the transmitter wheel 27 is held by the’
pilot “in the ‘mid-position, the volumes of 11qu1d
contained ‘in cylinders { and 2 are equal’ to-one
@nother owing te the particular deswn ofthe sys-
tem, ‘and further, these cyhnders, as well as the
cylinders'3 ‘and 4 of ‘the receiver, are connected

in parallel ‘with the accumulator" 35, the valves

&1 0f chests 38 and 20 being in the open position
unde1 the- actlon of the cam surfaces or shoui-~
ders 45, 45 )

Thexefore if at thig instant the cross beam- 16
of the receiver should; for any partlcular reason,
hé'iti-a, position ofher than the mid-position, with
the ax1s 33 for instance disposed at 33’ ‘and thus
the axis' 284~ at® 3&' the moment of-the force ex-
erted by plston 15 on the cross beam 1§, with
reSpect 1o the plvot axis 30, will be greater than
the moment of the force exerted by plston 9 on-
sald cross beam owmg to the greater length of*

Consequent]y, and owmg solely to the action’

for: use- in, cage of

in such a manner that the volume of 11qu1d in
chamber.23-of -cylinder: | decreases. in- the direc-
tion: mdlcated by the arrow -—f—, the pressure.

in, pipe 5:will increase; thereby. increasing the.
closmg force exerted upon valve 41 in:chest: 39..
At ‘the same time, -the. cylinder 3:will: receive
liguididelivered.from cylinder f; causing the: pis-.
ton 9 to move m d1rect10n of: arrow w—f1e—s and,
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swing the éross beam 16 into the doiresponding
direction indicated by arrow —f2—.

At the same time, the combined action of cross
beam 16 and the suction established in pipe 6
by the downward movement of piston 8, while
leaving the valve 41 in chest 40 closed, will cause
the piston 10 to move downward as indicated
by arrow —f3—.

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,
the receiver work constantly in compression in
their action upon the cross beam 16, 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 char-

190 of

10

acteristics are a direct result of the arrangement -

of the liquid chambers with respect to the pis-
tons and eross beams. With respect to the equi-
librium characteristics, by the particular struc-
ture embodied it is apparent that pistons 9 and
10 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 85 and in operation they are
submitted to the pressure exerted by either one
or the other of the transmitter pistons 7 and §.
Therefore there can never exist an empty space

between either of the pistons 9 and 10 and the s

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 associated cylinder. ¢

For this reason cross beam 16 is in stable equi-
librium and cross beam 15 is in unstable eqm-
llbrlum

When the wheel is brought back into the mid-
position, the two valves 41 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 1, 8, 9 and {0 are provided

with simple rods instead of the double rods of ,

the preceding embodiment. Ducts 50, 51 and 52,
53 provided in these rods and in the pistons 9
and 10 respectively connect the cylinder cham-
bers 54, 55 and 56, 5T respectively to pipes b and
8. In this embodiment the cylinders constitufe
the movable parts of the system with respect to
movement toward or away from the bases 2i 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

4he movements of the transmitter, it is merely
-necessary that when the apparatus is at rest, in
'1ts mid-position, the volumes of chambers 54 and
b5 be equal to those of chambers §6 and 5T and

~that the relation

R2—{2==Pp2
-be verified, where

-R is the radius of cyllnders { 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
- principle of the invention, to replace the cushion
~of compressed air 31 by any other elastic force,

,,such as @& spring, acting upon the column of lig-
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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 21, then the arrangement
shown in Pigure 6 is employed. In this modifi-
cation the apertures 59 and 60, 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 7 and 8. TUnder these conditions,
when the transmitter occupies a position other
than the mid-position, the pressure from the
accumulator will exert upon the cross beam {§ a
restoring torque similar to that exerted upon
the cross beam. (8, 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 68§ dividing the cylinder into two chambers
€7 and 68. The piston rod 69, extends from both
faces of piston 68, passes through the upper and
lower end plates 70 and 7! of cylinder 65. The
cylinder has embodied therewith an upper cap
12 pivoted at 73 to the end of the arm 714 of
a heam 75 in turn pivoted .on the pin 76. The
end of piston rod 69, opposite the beam 15, is

ivoted at 7T 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 719 dividing the same into two
chambpers 80 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 78. The latter also has embodied therewith
an upper cap 85 pivoted at 86 to the end of an
arm 81, of length equal to the length of arm 14,
of beam 78. The end of the piston rod 82, oppo-
site the beam 75, is pivoted at 88 to a fixed sup-~
port. On two other arms 89 and 90 of beam
1§ is mounted the hand-wheel 91 of the trans-
mitter.

The construction of the receiver R is SImxlar,
as concerns its hydraulic groups 92 and 83, to
that of the transmitter T. Group 92 is consti~
tuted by a cylinder 84 in which is arranged a
liguid-tight piston §5 dividing the cylinder into
two chambers 88 and 91. The piston rod 98 ex-
tends from hoth faces of piston 95 and passes
through upper and lower end plates 99 and 160 of
cylinder 84. The latter has embodied therewith
an upper cap (8! pivoted at 192 to the end of an
aria 183 of a beam 184 pivoted on pin {85. The
end of piston-rod 98, opposite the beam 184, is
pivoted at 186 to a fixed support.

The hydraulic' group 23 is “constituted by a
cylinder {97 in whieh is arranged a liquid-tight
piston (88 dividing the cylinder into two cham-
bers 108 and 1{8. The piston rod 1i1 extends
from both faces of piston {088 and passes through
the upper and lower end plates 112 and {13 of
cylinder 107, ‘The latter has embodied there-
with anh upper cap {i4 pivoted to the end {15 of
an arm {18 of the beam {04, and the length of
arm {{6 is eqiial to the length of arm 163. The
end of the piston rod {il, opposite the beam
{84, is pivoted at 117 to a fixed support. A lever
ii8, integral with beam IO4 1s connected to the
controlled member.” -
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The: transmitter cylinder chambers. 68: and 81

and. the receiver cylinder chambers 9§ and. {49

are filled with liquid. Chamber 68 is. hydra.ull—‘
cally connected to chamber 96 through a-pipe or
conduit 149, and chamber &l is connected 1o
chamber 109.through pipe or conduit. §20.

The. transmitter T includes. a hydropneumatic
accumulator (21 from which branch pipes (22
and 123 lead to the valve chests 124 and (25,
The valves. 126 and. {21 of these chests are con-
trolled by a shouldered disc. or cam. {8, the
spindle. 128. of which is fast. with a lever 130 piv-
oted to. a rod: 131 pivoted in turn. to an arm: §32
of beam. 15. Pipes 133 and i34 lead respectively
from the valve chests 124 and. {25 to the pipes
119 and 129.

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 97 and 110 of receiver R, are utilized

for receivihg the pressure from a hydropneu-
matic accumulator 135, which in effect consti-
tutes a. servo-motor, The latter is supplied by a

pump {36 drawing liguid through a pipe 13T

from a tank i38 and delivering it under pressure

into g pipe 139 leading to the lower side of the

hydropneumatic accumulator 35. A check valve
140 prevents back flow through pipe 139

The pipe 141, extending from the uhydro-
pheumatic accumulator 135, is branched into two
pipes 142 and {43 leading respectively to two
distributors (44 and 145. Such a distributor is
shown on a larger scale in Figure 5.

This -distributor, for instanee 144, comprises a
casing 146 divided by a transvetse partition or
wall i47 into a lower charmber (48 and an upper
chamber 149, The wall (47 is provided with an
aperture (50, the epening and closing of which
is controlled by the head 151 of a valve 152. A
spring 153 arranged in chamber 148 urges the

valve 152 towards closed position. The valve 154

slides in a sleeve. 155 embodied within casing 146
and provided with bearings 156 and {§7.provided
with stuffing rings (58 and 159. The stem (54
of valve i52 is provided with a channel 187 in

10-

15

30

40

45

60

permanent communication with the three cham- .

bers limited by the sleeve 155, namely, by wmeans
of an aperture 181 with the lower chamber 162,
by an aperture 163 with the middle chaiber’ 168
and directly with the upper chamber. 165.

The sleeve 155 and casing (46 are provided with
two aligned apertures 166 and 187, from which a
pipe 168 leads to chamber 110 of the hydraulic
group 93.
an aperture 169 in communication with chamber
165 and from which a branch pipe. 170 extends
which after merging  with “a corresponding
branch pipe {71 extending. from distributor (435;
continues as return pipe 112 leading fluid back to
the tank 138, The distributor {45 communicates
via g pipe 1713, similar to pipe 168, with chamber
871 of the hydraulic group 92.

In chamber 165 is arranged & valve head 174
which may cooperate with the end portion: 175 of
the hollow stem 154 so as to close the .channel
160, The stem {17, on which is mounted the
head 174, passes through the boftom 179" of

The casing 146 is also provided with .

66

60

65.

70.

75.

casing 146, the passage being provided: with a
stuffing ring ‘178, The stem (T further passes
thraueh the bhottom: 80 of a cyhnder {81 ar-
ranged next. to- casing 146 and integral with. the
latter. The stem: 177 constitutes. the rod of a
piston - 182 a,rranced in 11qu1d-t1ght relatmnslup
within cylinder 181 and formmg in the lgtter a
lower chamber (83 and an upper chamber i84.
in the lower chamber 183 is arr_anged a. cali-
brated: spring. 185. hearing. on the one hand
against the cylinder bottom 180 and on the other
hand: against the under side of piston {82. From
the upper chamber 184, a pipe 186 extends and
communicates with pipe {19, A. correspondmg
pipe ‘187, extends from distributor 145 and com-
municates. with pipe 120.

The operation of this remote control system,
fitted with an effective servo-motor, is ds’follows:

When- the pilot moves the hand-wheel 81, for
instance, in. the direetion shown by arrow I88
thus setting up in chamber 68, and’ coneequently
in the piping {19, a. pressure above a predeter-
fined value, depending upon the force ex certed
by the spring 1835, the piston 182 of dlStI'lbutOI
144 will be depressed under the action of this
pressure and overcome the force of’ spring” i85.
In the first phase of its downward motion, the
valve head (74 closes fluid fiow through the
channel 169, thus interrupting the communica-
tion between chamber |10 and tank 138. During
the subsequent descending movemenb of piston
82, the valve 152 is moyved and its head 51 is
moved cléar from its seat. The chamber {48,
subjected to the pressiite of the hydropneumatic
accumulator 135, is thus corinected, through the
aperture i§8,. apertures {81, channel 88, aper-
tures 183 and p;pe 168; with chamber 110, The
pressure set up in this chamber causes the hy-
draulic group 83 to move downward, thus rotab-
ing. the beam §04 in the direction of arrow. 183.
When the force’ exerted by the pilot falls b low
the said predetermmed value, the distributor {4
will operate in the opposite dlrectlon d1sconnect-
ing chamber fif from the hydropneumatlc ac-
cumulator :f35. and connecting it'to the tank.

The receiver, connected to lever 18, is thus
brought- to. &’ position’ corresponding  to~ that-of
the handwhieel ¢4 of the transmitter without it
being necessary for the force exerted by the pilot
to exceed at ahy moment, a predetermined value.
When - the resistance encountered by  the  con-
trolled” membet  becomes such that it regquires
that an excessive. force be exerted by the pilot,
this. resistance will' e overcome by the pressure
of accumulator. {35 actifig as the servo-motor
applied according to the invention.

- When. the. pilot mioves the wheel §1 in the di-
rection opposite to arrow 188, it is the ;i;strmutor
{45 which will now connect, when the force ex-
ceads.a predetermiided value, chaiber §7 of the
hydraulic.group 92 with the hydropneumatlc ac~
cumulator 1350

- The: chambers. §7 and 89 of transmmter 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 81, as
set forth -at the beginning of the specification
with reference to the embodiment of Figure 6, by
connecting chambers: 61:.and 80 1o hydropneu-
matie accumulator 1:24.

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 mterventmn of . the- servo-
motor dewce
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What Iclaimis: :

. 1. A hydraulic remote control system; includ-
sing a transmitter and a receiving station each
{including two similar cylinders, stationary pivots
for securing same at their outer ends, pistons
‘adapted 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
‘cross-beam located at equal distances from and
‘outside 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 eross-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
eylinder and the piston lying to one side of said
piston with reference to the cross-beam 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 hoxes 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 eyl-
inders and pistons slidable therein, a cross beam
pivotally connected to each said eylinder 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,
bipes connecting each cylinder of the transmit-
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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-

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 com-
munication between the ducts and the atmos-
phere and -then connecting the duects 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
inecluding 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 vound 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 accumiulator at the receiver
station, branch pipes communicating with each
receiver eylinder 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 accumuliator, and.a further branch pipe con-
necting the main pipe communicating with one
eylinder at the receiver station with the distribu-
tor corresponding to the-other for urging same in
the directicn closing communication between its
first mentionad bkranch 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
beam 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
eylinders of the respective groups, a hydropneu-
matic accumulator, valve controlled conduits
“providing for controlled communication between
the accumulator and the hydraulic groups, valves
in said conduits, and valve control means mov-
able in response to the movement of the trans-
mitter cross beam for opening the valves fo per-
rait fiuid to pass from said accumulator to sald
hydraulic groups when the transmitter cross
beam is in its median position thereby auto-
matically restoring the receiver cross beam to 2
corresponding median position.

7. A hydraulic remote control system includ-
ing o transmitter station and a receiver station,
each station including a pair of associated cyl-
inders and pistons and a cross beam, the pistons
and cylinders being bodily 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 same, means
fixedly pivotally supporting each cross beam for
oscillation about an axis equidistant from and
outside a line intersecting the pivotal connections
between the respective associated pistons and cyl-
inders and the said opposite ends of the cross
heams, the cross beams having a neutral position
where the opposite ends thereof lie in a horizon-
tal 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 heams being such that
when the cross beam is oscillated in either direc-
tion with respect to its neutral position an un-
halanced effective lever arm length exists as be-
tween the oppesite ends of the cross beam and
the axis of pivotation cf the cross beam, conduits
connhecting the cylinders of the respective groups,
said conduits communicating with the cylinders
at the transmitter station between the. pistons
and the cross beam and with the cylinders at the
receiver station en 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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mentioned conduits, valves controlling fluid flow
through said second-mentioned conduits, means
urging -said valves to closed position and means
movable in response to the movement of said
transmitter cross beam for opening said valves
to provide fluid flow from -said accumulator to
said first-raentioned 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 cross-beam at said
receiver -station fo its neutral position corre-
sponding to the neutral position of said trans-
mitter cross-beam and said last-mentioned means
being operative when said f{ransmitter cross
beam is moved from neutral position to permit
said valves to close whereby said receiver cross
beam is moved in conformity with the movement
of said transmitter cross beam through fluid flow
from the cylinders at the transmitter station to
the eylinders-at the receiver station.

8, A hydraulic remecie control system as de-
fined in and by claim 7 in which the2 means for

.opening said valves includes a cam ving having

oppositely arranged cam surfaces therson ¢is-
posed in salignment with one another and in
parallelism with the line intersecting the axes
of pivotation of the associated pistons and cyl-
inders .of the transmitter station with respect to
the cross beam ends and in which said valves
include stems fixedly supported for sliding move-
said first mentioned
line when the cross beam is in its neufral posi-
ticn, and said cam ring being movahle with said
cross beam and operative to open said valves
only when said cross beam is in its neutral po-
sition.

9. A hydraulic remote control sysiein as de-
fined in and by claim 6 in which said vaive con-
trol means includes a cam ring having oppo-
sitely arranged cam surfaces thereon disposed in
alichment with one another and in parallelism
with the line intersecting the axes of pivotation
of the associated pistons and cylinders of the
transmitter station with respect to the cross
beam ends and in which said valves include
stems fixedly supported for sliding moverment
along a line parallel to said first mentioned line
when the cross beam is in its neutral positiorn,
and said cam ring being movable with said cross
beam and operative to open said valves only when
said cross beam is in its neutral position.

10. A hydraulic remote control system. as de-
fined in and by claim 9 and additional conduits
providing communication between said accumu-
lator and the cylinders st said transmitter
station on the side of said pistens opposite $0
the side eommunicating with said frst-men-
tioned conduits whereby fluid flow from said
cumulator automatically resets s2id transmitier
cross heam to neutral position.

il. A hydraulic remote gconirc! 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 fizxedly pivotally
supporting the projecting end of said rods, a
second hydropneumatic accumulator, ranch
conduits extending from said first-menticned
conduits, a distributor device in respective com-
munication with each c¢ylinder of the receiver
group and said second accumulator, said branch
conduits communicating with said distributor de-
vice, movable valve means in each distributor de-

as~
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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 reeceiver groups and

said second accumulator whereby movement of 5

sald 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 fiuid fiow 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
sald transmitter cross beam.

RENE LUCIEN LEVY.
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