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12 Clalms

This invention relates to a two-pipeline liquid
pressure remote control system of the kind' in
which a transmitter and a receiver coupled by

a pair of pipelines each comprise a- pair of ¢cyl- -

“inder-and-piston units, the pair of pistons in each

case being coupled together mechamcally to move

1n opposite senses.

The object of the invention is to prov1de an
‘improved means for maintaining: the correct
phase relation between the transmitter and re-
ceiver and for returning them to the proper phase
relation if they should become out of phase,

According to the invention, stops are provided
to limit the movement of the pistons in both'the
transmitter and the receiver, the receiver’ pistons
being movable against resilient loading beyond

_their positions defined by the stops, and valvesr
are provided which are adapted to be .opened:
mechanically during such excess movement of the -

pistons to place the cylinders in commumcatlon
with a reservoir,

According to one aspect of the invention, valves
controlling communication between the receiver
cylinders and a reservoir are opened only when
the respective pistons reach one end of their
strokes, resilient stops being provided to resist
movement of the pistons to a position in. which
the valves are opened and further stops.being
provided in the transmitter unit which are en-
gaged by the transmitter pistons simultaneously

with the engagement of the stops in the receiver.

unit By the receiver pistons so long as the two
units are in phase, the resilience of the receiver
stops enabling the pistons in the receiver to be
forced beyond their normal stopped position when
a receiver piston engages its stop before the cor-
responding transmitter piston due to loss of phase
between the units, thereby opening: one of the
valves to connect the appropriate receiver cylin-
der to the reservoir and permit liquid.to escape
urtil the transmitter stop is also engaged.

The valves may be mounted -in the pistons to
control passages extending through-the said pis-
tons, and non-return valves may be provided to
permit liquid to enter the pipelines from a reser-
voir. The valves in the pistoris may be operated
by members projecting axially from the pistons
and adapted to engage with abutments in the cyl-
inders. The receiver unit may comprise a pair of
coaxial cylinders mounted on opposite sides’ of
a central body, a common plston element carry-
ing the pistons in both cylinders, and means for
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‘units of one form of liquid pressure rémote con-
‘trol system according’ to the invention, ‘one half
'of each unit- belng shown in section;
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converting longitudinal movemernt of the piston

element into angular movement of a shaftcar-

‘55

ried:in the body The central body may constl—
tuteé a reservoir for liquid. :

The valves in the pistons are preferably main-
tained seated by springs and are connected to -
irods projecting into the cylinders, the said rods

Yeing provided with heads adapted to engage with
-stops in'the cylinders when the pistons are re-
“tracted to a predetermined position so that fur-

ther retraction of the pistons opens the valves.

The. receiver cylinders may be arranged side by

side; the pistons therein being connected by a
rockmg arm. - The transmitter and receiver units

‘may be substantially identical, the .transmitter

unit being provided with locking means for hold-

‘ing the pistons in a position in which the valve
"1n one- of the pistons is open..

"The inveiition is hereinafter descrlbed ‘with

reference to!'the accompanymg drawings, in
‘Whlch :
Figure ‘1 ‘'shows'the transmitter and receiver

Figure 2 is’'a similar but somewhat diagram-
matic illustration of another ‘form of liguid pres-
sure remote control system according to the in-

- _ventlon -and

Figure 3:is a'view of the receiver unit shown in
Flgure 2, showma the position of the parts when
the valve connectmg one of the cylinders to the

“reservoir‘is’ open.

Referring to F1gure 1, the liquid pressure re-
mote control’ system comprises the transmitter

“unit A and the receiver unit B, the two being

connected by pipelines C and D.. The transmitter

‘and receiver units are substantlally similar in
‘construction, :each comprising a generally rec-

tangular box-like central body. 10 from which
extend in opposite directions two coaxial cylin- -
ders secured against longitudinal movement by
wires ‘11 mserted into ‘mating grooves in the
cyhnders and the bosses 12 in which they are

“motinted, the ends of the wires being attached to
‘bolts 13 to lock them in place. Heads 14 are sim-

ilarly attached to the cylinders, and are formed

“with' suitable bosses 15 to receive the bolts #6 of
‘banJo connections 1T for the pipelines C and D.

The cylinders of the transmitter unit, indicated

"by references 18 and 21 on the drawing, are con-
‘nected respectively by the p1pes C and D to the

cyhnders 22 and 23 of the receiver. 'The piston
elements of thé transmitter and receiver, indi-

“cated respectivély by -the references 24 and 25 are
double ended, each having a head 26 provided

with'a seahng ‘cup 27T in each of the two cylinders
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of the unit in which it is mounted. Each piston
element is formed with rack teeth 28 between
its two heads, these teeth meshing with a pinion
3! on a shaft 32 journalled in the body 18. The
piston elements are supported against bending by 5
rollers 33 mounted in lugs 34 carried by cover
members 35 closing opehings in the lower parts.of
the bodies of the transmitter and receiver units;
Referring now particularly to the transmitter,
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at one end of the piston to engage the corre-
sponding abutment 58, thus moving the rods 48
relatively to the piston element and engag-
ing the shoulder on the other rod 48 with the
end of the valve member 45 at the remote end
of the piston element to open the valve.

This: form: of remote: control 'system operates
in‘the following ‘manner. So'long ss the trans-
mitter and receiver units remain in phase, the

the piston hsads 28 are solid, and flow of liquid®' 10<stops 28 and 6! on the transmitter and receiver

past them is prevented by the-cups 27:. The- -
shaft 32 carries a hand-lever 35 on opposite:

sides of which are formed two bosses such as )
that shown at 37 to received' rigid’stop -members: -

38. cooperating with abutments 41 on the body" 15

10 to limit the movement of the Hand-lever 3§,
and thus limit the movement:of the element.24: "
In the receiver unit B, the piston heads: 26 .
are formed with axially-extending holes, and the.
piston unit itself is bored through to form a pas- 20
sage:82: A valve seat 43 is formed in-each ‘pis-
ton head, on which seats the-head 44 of a:valve
member 45 urged-on to-the seat by a-spring 46,
The valve. member 85 is hollow, and: through it
extends-the reduced ‘end 47 of a rod 48-lying.in g5
‘the: passage 42 in-the piston:element and abut-
~ting at the' centre of the-latter: against a -simi-
- larred 48-associated with:the valve at the other
- end of the piston element. - A seal 49 provides'a
fluid-tight joint. between . the - valve member 45 30
and’ the reduced -portion’ 4T-of the.rod. - The: re-
duced - portions-£7: of :the rod. 48 terminate just
inwards of the ends-of the: valve members 45,
the- arrangement being such- that when' both
valves are- seated: there is a very small clear- ~35
ance between the. inner end- of. each valve
member--and- the “shoulder 5. formed- by the
change-in. diameter of the corresponding valve
rod. - The interior of the body 18 of the re-
.ceiver: unit- forms-. a. reservoir. for: liquid, -‘being 40
provided - with . a filler cap 52. A passage 53
connects the inner.side of. the valve 45.to this
reservoir, and.a channel 54-formed on. the sur~
face of the piston, leads to apertures 55.in the
piston head behind the cup 21. The.cup 21.is 45
sufficiently. flexible to. collapse in the event.of
the pressure in the cylinder falling. below that
In the. reservoir, and.so allow liguid :to flow into
the cylinder. In the héad of each of: the. re-
ceiver cylinders-22 and.23 is mounted an ad- 50
Jjustable abutment 56 with which the end. of -one
-0f the rods 48.is adapted to engage when the
-Piston reaches a.suitable position in.the cylinder.
-The:shaft 32 carrying the pinion-2f in the: re-
ceiver unit has mounted on it. externally. of the .55
tody: an arm.81.by. which the. receiver. is con-
.nected: to. the member. to. be- operated,, and..on
opposite. sides of the arm %7 are.formed. two
hollow: bosses' 58, in. each of which.is mounted
a spring-loaded stop 61 adapted to engage with 60
.an" abutment. 62" on the. body.  The springs.. 63
of the.stops. 81 are. of.considerable. strength...so
‘that an appreciable effort is required: to. .com-
press them. L N '
The stops 61 and abutments 82 are.so.positioned 65
that'the angular movement of ‘the arm. 57 avail- |
_able. without compressing the stop springs.-63 is
equal to-the total angular movement of the trans-
mitter hand-lever. 25, and the abutments 56.in
the receiver. cylinders 22.and 23.are so positioned 7
that. so long as. this. angular movement-is: not
-exeeeded, they. do not: come. into: contact. with
the' rods: 48.. A greater: movement. of the re-
ceiver arm §7, however, which is' permitted. by
the. springs: 63;, immediately: allows the rod:48 75

‘what. above: atmespheric- pressure.

units--respestively. will engage their abutments
simultaneously if the control is moved to an ex-
treme position. The rods 48 in the receiver pis-
ton donot; therefore, engage with the abut-

‘ments 557 and the 'valves 45 remain closed. The

circuit' thus remains closed, except that, should
contraction of liguid in the pipelines cccur, lig-
uid can:flow thereinto past the cups 271 on the
receiver pistons. Should the units become oub
of ‘phase; due to leakage or unequal expansion
or.contraction. of the liquid on the two sides, the
stop 64 on-the receiver unit will, when the con-
trol.is-moeved to-one extreme position, engage its
abutment §2 before the corresponding stop 38 on
the. transmitter- unit engages. its abutment &I,
Ifthe operater then.exerts an increased pressure
on the Hand-lever 3§, the spring 63 of the stop
61 will be compressed; and the piston element
25. of  the-receiver. unit-will be moved further
aleng-the cylinder, with the.result that one of
the:rods. 45. engages with an abutment 55, and
onte of the valves 45.is opened to allow the ex-
cess. liquid. to. eseape. from the pipeline. Taking
‘a-gpecific examplg, it may be assumed that there
is.an excess. of liquid.in the right-hand side
of'the system, that/ is cylinders 24 and 22 and
Jpipeline. D, and too. little liquid in the left-hand
side. If'‘the hand-lever 86 is. moved in a counter-
cloekwise . direction, it i§ evident that. stop 64
will’ engage abutment. 62 before the stop on the
left-Rand side of lever 35" corresponding to stop
38 engages. its abutment corresponding to 41.
An. increased pressutre exerted on the lever 38
will compress the spring €2, and allow the pis-
‘ton element 25 to move slightly further to the

1eft, the .rod 48 at the left-hand side of the

drawinig. engaging the stop 56, and causing the
shioulder of the right-hand rod 48 to be brought

upagainst, the end of the corresponding valve

member 45; to open that valve, allowing the lig-

uid to escape from the right hand side of the sys-

temrinto thereservoir, and thus. permitting move-
nient of  the” piston: unit 24 to the right until
thie" stop” corresponding to 88 engages its abut-
ment when- the valve recloses. In the mean-
time, liquid has: beenr drawn into the leff-hand

‘sidé-of the systém past the cup 27 in the cyl-

inder-22-tp ‘fill' the space created in that side
of the systemr by the movement of the piston
unit' 24. The pressure in' the right-hand side

‘of " the* system" is now at some relatively high

figure depenident on-the spring 63, and the pres-

‘sure on: the left-Hand side is substantially at-

mospheric, but.the release of the hand-lever 3%
allows: this pressure to be. transmitted through
the: transmitter piston to the left-hand side of
the:system; leaving both sidesat a pressure some-
The clear-
ance between- the shoulders on the rods 48 and
the:valve members 45, and the additional move-

‘ment. necessary- to. bring. the rods 48 into con-
Jact. with..the. abutments 56 after the stops 6i
‘have engage. the. abutments 62 are both ex-
‘tremely. small; for- example of the order of one-

thousandth.of .an inch, and, therefore, the move-
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ment of the piston element after the stop 61 is
engaged, and before the valve begins to open is
almost infinitesimal. The recovery of the spring
-63 when the hand-lever is released must of course
move the receiver piston element the amount of
this additional movement, and. the transmitter
piston element will be correspondingly moved,
thus throwing the control very slightly out. of
phase. ~ With a pitch circle diameter “of : four
.inches for the pinion 2{, and a total lost move-
‘ment. before the valve: begins to open of two-
thousandths of an inch, the control would be out
-of phase by an angle of the order of one-twentieth
of a degree, which is negligible.

In the hydraulic remote control system shown
in Figures 2 and 3, the transmitier and receiver
units A and B-are again connected by pipelines C
and ‘D, and are identical in: form.. Each unit
comprises a body 64 from which project two
cylinders surrounded for a part of their length by
a reservoir 5. In each leinder is mounted a
piston 68, and the pistons in each unit are con-
nected by plvoted links 67 tco a rocking arm 68
secured to a shaft Tl passing through the body
68.
numbered respectively 12 and 73, and the cylin-
ders of the receiver unit are numbered 74 and 18
respectively, the cylinders 72°and 15 being con-
nected one to the cther by the pipeline C, whilst

the cylinders 73 and 14 are similarly connected ;

by the pipeline D, Each of the cylinders T2 to
15 has its upper portion formed integral with the
body €4, and its lower portion, which is of slightly
smaliler diameter, is integral with the reserveir
_85. "'The lower end of the upper part of each
‘cylinder fits into an enlargement 76 of the upper
end of the lower part and serves to retain in the
said enlargement a 'sealing ring 17 forming a seal
for the piston. The lower end of the upper part
of the cylinder is slotted as at 78 to admit liquid
from the reservoir to the part of the cylinder
above the seal 17, - Another seal 81 mounted in.a
groove at the upper end of the pisten, which is
enlarged to fit in the upper part of the cylinder,

whilst the lower part is a sliding fit in the lower .

part of the cylinder. ~ There is thus provided an
annular space around the piston which is in con-
stant communication with the reservoir 63 by
way of the slots 18, and this space is connected by

diametral passages 82 in the piston to a longi- &

tudinal passage 83 therein leading into a cavity
84 in the lower end of the piston.  In the cavity
84 is a valve member 85 adapted to seat in the
mouth of the passage 83, the valve member 85

being guided by a, stem 88 sliding in the passage !

23, and having radial ports in the stem 886 just
above its seating face to .connect with a longi-
tudinal passage 81 through the stemi. The pas-
sage 87 is closed at its lower end by a spring-
joaded non-return valve 88. The valve member
85 is urged on to its seat by a spring 3! taking its
abutment on an annular wall 92 partially closing
the cavity 84, and from the valve member extends
a stem 93 terninating in a head $4. - The head 94
lies in the bore of . a. hollow adjustable: closure
plug 95 at the lower end of the cylinder, the
upper end of the plug 95 having a  restricted
opening 88 through which the head 94 cannot
pass. It will be seen that when the piston rises
‘to & position in which the head, '84 is stopped by
‘the restricted opening §6 the valve member 86
will be pulled off its seat. Figure 3 shows the
receiver unit B with the valve 85 of the piston 66
opened.. - The movement of the pistons of both
the transmitter and receiver units is limited by

The cylinders of ‘the transmitter unit are ¢

10

3

‘'stops 9T ‘mounted in the bodies 64 of the respec-

tive units, the stops cooperating with abutments
or lugs. 98 formed on the links 67. The stops
comprise. plungers-slidable in adjustable tubular
housing 18f screwed into the body 64, and are
loaded by strong springs 102. - The stops are set
so that, when the control is in phase, one stop in
the transmitter unit and one stop in-the receiver
unit ‘are -engaged -simultaneously, -and: such en-
gagement takes place before the heads 84 -on the
stems 93 of the corresponding pistons are stopped
by ‘the restricted openings 88, the clearance at
the said heads 94 when the stops 97 engage heing
of the order of one-thousandth of an inch.

The reservoirs 65 on the transmitter and re-
ceiver units are provided with filler plugs:183 and
drain plugs (84, On the shaft Tl of the trans-
mitter unit:A is mounted a hand-lever 105, and

" on the shaft 71 of the receiver unit B is mounted

20

40

2

60

70

an arm 108 for coupling the control to the mem-
ber which it is to operate. Means, such as a pin '
passing through holes in a pair of lugs 108 and
through a corresponding hole 169 in the hand-
lever 1G5, are prowded for holding the lever 10%
in a position in which the valve 85 of the piston
in the cylinder 13 is held open, for a purpose to
be described below. :

As in the control shown in Figure 1, the system
remains closed so long as it is not operated beyond
the range limited by the spring-loaded stops 87,
except that liquid can enter from the two reser-
voirs 65 through the valves 88 to make up for any
loss.. . Whilst the system remains in phase the
stops 87 in the transmitter and receiver are en-
gaged simultaneously at either end of the stroke.
In the event of loss of phase taking place, the
receiver stop 87 at one end of the stroke will come
into engagement before the corresponding trans-
mitter stop, and continued pressure on the trans-
mitter hand-lever 185 then causes compression
of the spring 182 of the receiver stop, bringing
the head 94 on the stem 93 of the appropriate
valve 85 up against the end of the restriction 96,
and opening the valve 835, to allow the transmitter
movement. to be.continued until the transmitter
stop 87 also comes into engagement with ifs
abutment.  Figure 3-shows the receiver unit B
with the valve 85 of the piston in the cylinder 15
open, the stop 87 on the right-hand side of the -
unit heing forced back against its spring 182 to
a'low cpening of the: valve.. The clearance at
thes khead 24 has been exaggerated in Figures 2
and 3, with the result that- the stop 97 has
required to move an appreciable distance to open
the valve, but in practice the clearance would be
of the order of one-thousandth of an inch, and
the movement of the stop would be correspond-
ingly small. - As in the previous case, the return
of the stop to its normal position when the hand-
lever 185 was released would involve such a small
movement as to be negligible.

If the control is left unused. for .any consider-
aple length of time, the variations of tempera-
ture to which it is subjected are liable eventually
to build up an excessive pressure in the system, -
which is unable to escape, and may, therefore, do
some damage. To avoid this, provision is made
for leaving the system in a condition in which the
bipelines are open to the reservoirs or are. able
to be so opened automatically in the event of a
rise of pressure. For example, the hand-lever 185
in Figure 2 may be moved over until the stop §7
on "the right of the transmitier is forced back
against its spring and the valve 85 of the piston
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~in:the cylinder 73 opened; the: hand-lever being
held: in:this position by a: pin passed:through:the

lugs: 188 and the hole 189 in the hand-lever. The

-excessimovement beyond the.normal stop-engag-
ing position also: forces: back the stop 87 on the
right-hand side  of the receiver, and cpens the
- valve 85 of the piston in the cylinder 15. Liquid
escapes from.the pipeline C, until the valve: 88
Jjust. closes, but. the head 94 remains in contact
with the end. of the restriction 8%, and any sub-
'sequent.increase in pressure in-the pipeline C will
re-open: the valve, and such: pressure will be re-
lieved. Thus, no pressure can be built-up in
either side:of the system.. o
It has. hitherto ‘been wusual, in liguid pres-
surer remote- control systems..of the kind herein
described, to arrange. for the opening of valves
connecting. the system. to the reserveoir when-
ever the. pistcns reached -the ends of their
_ strokes... With that arrangement the working
- pressure in the control is lost each time an end
of the stroke is reached, and a small.movement
is required. to- close. tha valves before pressure
can . be built-up, with- the result that the receiver
‘unit tends always to lag slightly behind the
Ytra,nsmitter and accurate phasing of the trans-
mitter and receiver cannot be. obtained. With
the present invention, movement of the control
within. its.normal range takes place without any
opening of the valves, so that the working pres-
sure is never released, and re-phasing is effect-
ed by movement beyond. the normal range, the
valves opening against o resilient resistance
which reacts on the liquid and maintains it un-
der pressure even when the excess liquid has
escaped. )
- It may be found possible, in centrols. accord-
ing. to this invention, to omit the spring-loaded
steps illustrated in the drawings, and to provide
solid stops attached directly to the body of the
transmitter or receiver unit, sufficient movement
-of the stops for the purposes required being per-
mitted by the resilience of the stops themselves
‘or the parts to which they are attached. The
stops for the receiver unit may be provided on
the member which it operates mstead of on the
receiver itself. . ‘
It will' be understood that the arrangement
shoewn in Figure 1 may be provided with valves
in the' transmitter pistons, and spring-loaded
stops 6f on the transmitter, so that the system
may be opened for breathing as described with
reference to Figures 2 and 3. Similarly, the
valves and’ spring-loaded stops may be omltted

from the transmitter in the arranqement shown

in F1gures 2 and 3.
© What I claim is:- v

I. A" two-pipe-line liguid pressure remote
control’ system comprising- a transmitter unit
and’ a receiver unit, a pair of cylinders in each
unit; pistons in the cylinders, coupling means be-
tween the pistons of each unit to produce simul-
taneous movement of sald pistons in. opposite
senses, two pipe-lines each conneciing one cyl-
irider of the transmitter unit to one- cylinder of
the recelver unit, stops limiting the movement
of the pistons in hoth the transmitter and the
receiver units, resilient ‘means supporting the

stops. for the receiver pistons, and a reservoir, a
valve adapted to at times connect each of the

cylinders in said receiver unit.to the reserveir, .

and means other than said stops to open either
of said valves when the piston in the cylinder
which. that valve connects to the reservoir is
moved beyond the position. defined by its stop.
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the receiver unit,

Dpistons in the cylinders,
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" 27 A two-pipe-line liquid pressure remote con=
trol system  comprising a transmitter unit and a
receiver unit, a pair of cylinders in each unit,
pistons in the cylinders, coupling means between
the pistons-of each unit to produce simultaneous
movement.cf said pistons in opposite senses, two
pive-lines each connecting one cylinder of the
transmitter unit to one cylinder of the receiver
unit, stops -limiting the movement of the pistons
in both- the transmitter and the receiver units,
resilient means supporting the stops for the re-
ceiver pistons, a reservoir, a passage through
each receiver piston providing a connection be-
tween the cylinder in  which said piston is

‘mounted: and the reservoir, a valve in said pas-

sage adapted to at times connect the cylinder to

the reservoir, and means other than said stops
‘to open either of said valves when the piston in

the cylinder which that valve connects to the
reservoir is moved beyond the position defined
by its stop.

3.: A two-pipe-line liquid pressure remote con-
trol system comprising a transmitter unit and a
receiver unit, a2 pair of cylinders in each unit,
pistons in the cylinders, coupling means be-
tween the pistons of each unit to preduce simul-
taneous movement of said pistons in opposite
seasec, two pipe-lines each conﬂectlncr one cyl-
inder of the transmitter unit to one cylinder of
stops limiting the movement
cf the pistons in both the transmitter and the
receiver units, resilient. means supporting the’
stops for the receiver pistons, a reservoir, me-
chanically -actuated valves each adapted to. at
times connect one of the cylinders of the receiv-~
er unit to the reservoir, means other than said
steps: for actuating either .of said valves when
the piston in the cylinder which. that valve con-
nects to.the reservoir is. moved beyond the po-
sition defined by its stop, and non-return valves
alse _controlling . communication between said
receiver. cylinders and.said reservoir and permit-

ting flow of liguid only from said reservoir to

said receiver cylinders,

4. A two-pipe-line liguid pressure remote con-
trol system comprising a transmitter unit and a
receiver unit, a pair of cylinders in each unit,
coupling means be-
tween the pistons of each unit to produce simul-

‘taneous movement of said pistons in opposite
senses, two. pipe-lines each connecting one cyl-

inder of the transmitter unit to one cylinder of
the receiver uhit, stops limiting the movement
of the pistons in both the transmitter and the
receiver units, resilient means supportmr the
stops for the receiver pistons, a reservoir, a ‘pas-
sage through each receiver piston pr oviding a
connection between the cylinder in which - said
piston is mounted and the reservoir, a valve in
said passage adapted to at times rconnect the
cylinder to the reservoir, operating means for

“said valves, and abutments in said receiver cyl-

inders other than said stops adapted to engage
the operating means of a valve when tHe piston
in the cylinder which that valve connects to the
reservoir is moved beyond the position defined
by its stop, to open the said valve.

5. A two-pipe-line liquid pressure remote con-
trol system comprising a. transmitter unit and a
receiver unit, a pair of cylinders in each unit, pis-
tons in the cylinders, coupling means between
the pistons of each unit to produce simultanecus
movement of said pistons in opposite senses, two
bipe-lines each connecting one cylinder of the
transmitr,er unit to one cyhnderof thereceiver unit,
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4 reservoir, a receiver unit comprising a pair of co-
axial cylinders, a central body on opposite sides of
" which said cylinders-are mounted, a common pis-
ton element constituting the pistons-in both cyl-
inders; a shaft rotationally. mounted in said body,
means for converting longitudinal movement of
said piston. element into rotational movement of
said shaft, stops limiting the normal travel of said
piston element in both directions, resilient means
for supporting said:stops, Valves adapted-to at
. times connect each of said co-axial cylinders to
the reservoir, and means other than said stops to
open one of said valves when the piston element
is.moved beyond either extreme position defined
by the stops, and a transmitter unit provided . with
stops to permit a travel.of the pistonstherein cor-
responding .exactly to the normal travel of the
receiver pistons defined by the resilient stops. :

6. In a two-pipe-line liquid  pressure ‘remote
control system comprising. a transmitter unit and
a receiver unit, a pair of cylinders. in-each unif;
pistons in the cylinders,; coupling means between
the pistons of each unit to produce simultaneous
movement of said pistons in opposite senses, two
pipe-lines each connecting one cylinder of the
transmittér unit to one cylinder of the receiver
nit, a receiver unit comprising a pair of co-axial
cylinders,. & central body on opposite sides of
which said cylinders are mounted, said body
forming a reservoir, a common piston element
constituting the pistons in both cylinders, stops
limiting the normal travel of said piston element
in both directions, resilient means for supporting
said stops, valves adapted to at times connect
each of said co-axial cylinders to the reservoir,
and means other than said stops to open one of
said valves when the piston element is moved be-
yond either extreme position defined by the stops,
and & transmitter unit provided with stops to
permit a travel of the pistons therein corre-
sponding exactly to the normal travel of the re-
ceiver pistons defined by the resilient stops.

7. A two-pipe-line liquid pressure remote con-
trol system comprising a transmitter unit and a
receiver unit, a pair of cylinders in each unit, pis-
tons in the cylinders, coupling means between
the pistons of each unit to produce simultaneous
movement of said pistons in opposite senses, two
pipe-lines each connecting one cylinder of the
transmitter unit to one cylinder of the receiver

- unit, stops limiting the movement of the pistons
~in both the transmitter and the receiver units;
and resilient means supporting the stops for the
receiver pistons, said receiver unit comprising a
pair of co-axial cylinders, a central body on op-
posite sides of which said cylinders are mounted,
said body forming a reservoir, a common piston
element constituting the pistons in both cylin-
ders, passages in said piston element connecting
each of said cylinders to said reservoir, a valve
seatb in each said passage co-axial with said piston,
a valve element co-operating with each said seat,
red means extending slidably through said piston
element and having reduced end portions-ex-
tending through said valve elements to project
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receiver unit, a- pair of cylinders in each unit, pis-
tons. in the cylinders, .coupling : means between
the pistons of each unit to:produce simultaneous
movement of said pistons in opposite senses, two
pipe-lines each connecting one -cylinder of the
transmitter unit to one cylinder of the receiver
unit, stops limiting the movement of the pistons
in_both the transmitter and the receiver units,
resilient means supporting the stops for the re-
ceiver pistons, a reservoir, a passage through each
receiver piston providing a connection between
the eylinder in which said piston is mounted and
the reservoir, a valve in said passage adapted to
at times connect the cylinder to the reservoir,
resilient mreans tending:to seat said valves, rods
associated with said valves and projecting into
the cylinders, and abutment means in said cylin-
ders to engage said rods when. the pistons are
moved beyond the positions defined by their stops,
to produce opening of the valves. )

9. A two-pipe-line liquid pressure remote con-

" trol system comprising a transmitter unit and a
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receiver unit, a pair of cylinders in each unif,
pistons. in the cylinders, coupling: means between
the pistons of each unit to produce simultanecus
movement of said pistons in opposite senses, two
pipe-lines each connecting one cylinder of the
transmitter unit to one cylinder of the receiver
unit, stops limiting the movement of the pistons
in both the transmitter and the receiver units,
resilient means supporting the stops for the re-
ceiver pistons and a reservoir, said receiver unif
comprising a pair of cylinders disposed side-by- -
side, a body to which said cylinders are attached,
pistons in said cylinders, a rocking arm, rigid
links coupling said pistons to the opposite ends
of said rocking arm, a valve adapted to at times -
connect each of said cylinders to the reservoir,
and means other than said stops to open one of
said valves when g piston is" moved beyond its
extreme position defined by the stop.

10. In a two-pipe-line -liquid pressure remote
control system comprising a transmitter unit and
a receiver unit each comprising a pair of cylin-
ders, pistons in the cylinders, coupling means be-
tween the pistons of each unit to produce simul.
taneous movement of said pistons in- opposite
senses, and two pipe-lines each connecting one
cylinder of the transmitter unit to one cylinder
of the receiver unit; the provision of a receiver
unit comprising a body to which the receiver cyl-
inders are attached in side-by-side relation, a
rocking arm, rigid links connecting the receiver
pistons to opposite ends of the said rocking arm,
an abutment. on each said rigid link, resilient
stops in said body adapted one to engage each of

~ said abutments and define a normal travel of said
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beyond the ends of said piston element, abut- .

ments on said rod means to engage said valve
elements, and abutment means in said cylinder
adapted to be engaged by said rod means when
the piston element is moved beyond either ex-
treme position defined by the stops to stress the
resilient supporting means therefor, whereby said
valve elements are lifted from their seats.

8. A two-pipe-line liquid.pressure remote con-
trol system comprising a transmitter unit and a
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pistons beyond which they can be moved only by
compressing said stops, a reservoir, valves adapt-
ed to at times connect each of said receiver cylin-
ders to said reservoir, and means for opening one
of said valves when the piston in the receiver
cylinder which it connects to the reservoir is
moved beyond its normal travel to compress one
of the resilient stops; the transmitter unit being
provided with stops to permit a travel of the pis-
tons therein corresponding exactly to the normal
travel of the. receiver pistons defined by the re-
silient stops.

11, In a two-pipe-line liquid pressure remote
control system comprising a transmitter unit and
a receiver unit each comprising o pair of cylin-
ders, pistons in the cylinders, coupling means be-
tween the pistons of each unit to produce simul-
taneous movement of said pistons in opposite




p

senses, and. two:pipe-lines -each ‘connecting ‘one
cylinder of the transmitter unit to one cylinder
of ‘the receiver unit; the -provision ¢f a receiver
unit comprising a body to which the receiver:cyl-
inders are attached in side-by-side relation, a
rocking arm, rigid links connecting the receiver
pistons to opposite sides of the said rocking arm,
an- abutment on -each said -rigid link, resilierit
stops in said body comprising plungers, resilient
loading means for said plungers, and adjustable
tubular housings. in which said plungers -and
loading ‘means are mounted, said stops being
adapted one to engage each of said abutments:and
define a normal travel of said pistons beyond
which they can be moved only by compressing
said stops, a reservoir, valves adapted to at times
connect each of said reeeiver ¢ylinders -to said
reservoir, -and means for opening one of Said
valves ‘when the piston in the receiver cylinder
which it connects to the reservoir is moved be-
yond ‘its normal travel to compress one- of the
resilient stops, the ‘transmitter unit being pro-
vided with stops to permit-a travel of the pistons
therein  corresponding - exactly to the normal
travel of the'receiver pistons defined by the resil-
ient stops.- R ’
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+12.°In a two-pipe-line liquid pressure remote
control:system:comprising a transmitter unit and
a receiver unit each comprising :a 'pair of cylin-
ders, pistons in . said .cylinders, coupling means
between the pistons of each unit to:produce simul-
taneous movement ‘of 'said pistons in -opposite
senses, and two ‘pipe-lines each wconnecting one
cylinder :of :the ‘transmitter 1init to one cylinder
of the receiver unit;. the provision in ‘the trans-
mitter ‘and receiver ‘units rof :Stops limiting the
travel of the pistons therein so that, when the
units are in phase, ‘the ‘corresponding stops -in
the transmitter .and receiver ‘units are ‘engaged
simultaneously, resilient means supporting the
said stops, a reservoir in:each unit, a valvesadapt-
ed to at times connect each:of said cylinders to:a
reservoir, means other than sgid .stops to open
the valve associated with each :cylinder when the
piston “in the:said ¢ylinder ‘is moved beyond the
position defined by :its stop to stress-the resilient
supporting. means. for said stop, -and locking
means on the transmitter unit for holding a pis-
ton thereof in a:positioniin which the correspond-
ing valve is open.
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