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This invention relates to locking and unlock 
ing means for relatively movable elements of 
mechanism and more particularly to a device of 
that character in which the shifting of one ele 
ment relative to another is permitted by the 
transfer of fluid from one side of a double-act 
ing piston movable in a closed cylinder to the 
other incident to the movement of the piston and 
in which, upon the prevention of such fluid flow, 
the relative movement of the piston and cylinder 
is prevented with incident locking of the elements 
against further movement. In the illustrated 
embodiment the invention is shown as applied as 
an adjustment-permitting means for chair backs, 
but as Will be appreciated in the light of the de 
tailed specification, the principles of the inven 
tion may be applied wherever it is desired to Con 
nect two relatively movable elements of mech 
anism together with provision for rapid relative 
adjustment therebetween, and the invention in 
its broadest aspect may be considered as a hy 
draulic equivalent of a ratchet. 

It is an object of the invention to provide a 
self-contained, hydraulically responsive device 
which may be employed to interconnect two rela 
tively movable elements of mechanism with ca 
pacity for infinite degrees of adjustment between 
said elements. 
A further object of the invention is to provide 

a device of the above character which includes: 
means for unlocking it and which upon release of 
said means will automatically lock itself in its 
adjusted position. 
A further object of the invention is to provide 

in a device of the above character means where 
by the fluid contained therein may be maintained 
under a constant initial pressure. 
A still further object of the invention is the 

provision in a device of the above character of 
means whereby volumetric changes in the fluid 
contents incident to thermal changes are com 
pensated for automatically. 

Still another object of the invention is the use 
in a device of the above character of the means 
for maintaining an initial pressure on the fluid 
as the means for accommodating Volumetric 
changes in the fluid. 
A still further object of the invention is to 

provide a device of the above character compris 
ing a double acting piston reciprocable in a closed 
cylinder with exteriorly operable means for per 
mitting fluid flow from one side of said piston 
to the other incident to relative movement of the 
piston within the cylinder. 
A still further object of the invention is to pro 
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Vide a device of the above character in which in 
teriorly disposed devices are operable auto 
matically to prevent fluid flow from one side of 
the piston to the other when the manually op 
erable means is released. 
A still further object of the invention is to pro 

Wide a device of the above character in which a 
Valve means located in the piston is operable ex 
teriorly of the device to permit or prevent fluid 
flow from one side of the piston to the other. 
A still further object of the invention is to pro 

Wide a device of the above character in which the 
Valve Operating means extends through the pis 
ton rod to the exterior of the device. 

Still another object of the invention is to pro 
vide a hydraulic locking and unlocking device for 
the adjustment of the backs of chairs. 
A still further object of the invention is to pro 

vide a hydraulic locking and unlocking device for 
the backs of chairs which is so constructed and 
arranged as to be operable by the occupier of the 
chair without the necessity of getting up out of 
the chair. 

Still another object of the invention is to pro 
vide a device of the above character which is 
simple in construction, light in weight, reliable in 
operation and economical to manufacture. 
A still further object of the invention is to pro 

vide a chair having an adjustable back and hy 
draulic means for locking the back in adjusted 
position operable by an occupier of the chair. 
A still further object of the invention is to pro 

vide a chair having an adjustable inclinable back 
element with hydraulic means for locking the 
back in various degrees of inclination which 
means is so constructed and arranged as to per 
mit restoration of the chair back from a more 
inclined to a less inclined position without the 
necessity of unlocking said hydraulic means. 

Still another object of the invention is to pro 
vide a, hydraulic locking means for the inclin 
able backs of chairs which may be manipulated 
by the occupier to increase or decrease the in 
clination of the chair back to any desired de 
gree and to lock it in such position and Which 
additionally has capacity to permit restoration of 
the chair back to a less inclined position without 
l'esort to the unlocking means. 
With the foregoing objects in view, together 

with Such other objects and advantages as may 
Subsequently appear, the invention resides in the 
parts and in the combination, construction and 
arrangement of parts hereinafter described and 
claimed, and illustrated by way of example in 
the accompanying drawing, in which: 
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Fig. 1 is a fragmentary illustration of a mode 
of application of the invention to an adjustable 
back for a chair of the type commonly used in 
aircraft and other vehicles for the transportation 
of perSons, 

Fig. 2 is a longitudinal sectional view of an em 
bodiment of the invention particularly adapted 
for use as a locking means for adjustable backs 
for chairs, 

Fig. 3 is a fragmentary top plan Sectional view 
taken on the line 3-3 of Fig. 1 to show more 
clearly the mode of connection of one end of the 
device to a chair, and 

Fig. 4 is a fragmentary sectional view taken on 
the line 4-4 of Fig. 2 showing the construction 
of a portion of the valve operating means. 

Referring to Fig. there is. Shown a chair con 
Struction comprising a base portion having. 
legs 2 and 3 which legs at their upper ends sup 
port an arm rest to the rear end of which a chair 
back 5 is pivotally mounted at 6. It will be under 
stood that the the other side of the chair is pro 
vided with a similar leg and arm rest structure 
Suitably connected to the one shown by Suitable 
ClOSS Innenbers and to which the other Side of the 
chair back is sinnilarly pivotally attached. 
The lower end of the chair back 5 at one side 

thereof is provided with a depending ear portion 
which is embraced by the yoke end 8 of a link 

9 connected to the ear 7 by a pivot pin 0. The 
other end of the link 9 is also formed as a yoke 

to straddle the depending end of a lazy bar 
link 2 attached to a rock shaft 3 extending 
between the spaced pairs of leg members com 
prising the base Structure of the chair base. The 
link 2 extends through a clearance slot 4 in 
the cylinder element 5 and is simultaneously 
pivotally connected to the cylinder element and 
to the end of the link 9 by a pivot pin 6 car 
ried by the cylinder element 5 as clearly shown 
in Fig. 3. If desired, the rock Shaft 3 at its other 
end may be connected to the other side of the 
chair back by a link and arm corresponding to 
the link and arm 2. 
The cylinder element 5 at the end opposite 

the attachment to the link and arm 2 is 
provided with a cylinder bore I which terminates 
in a shoulder 8 against which is, Seated a cylinder 
head member 9 provided with a peripheral 
groove 2 in which is seated a resilient Sealing. 
ring. 2 . The cylinder head 9 is provided with 
an axial bore 22 in which a piston rod 23 is 
mounted for reciprocation which rod within the 
cylinder bere is connected to one end of the piston 
26 by any suitable means such as the cross pin 
25. The bore 22 is further provided with an 
annular groove 26 in which is housed a resilient 
sealing ring 2 operable to prevent, the escape of 
fluid between the piston rod 23 and the bore 22. 
The other end of the cylinder bore T termi 

nates in a counterbore 28 in which is disposed 
a washer 2S and a cylinder head member 30 held 
therein by a Snap ring 3 engageable with a 
groove 32 in the Wall of the counterbore 23. The 
cylinder head 3 is provided with a peripheral 
groove 33 to accommodate a resilient sealing 
ring 35 to prevent leakage of fluid therefrom and 
is further provided with an axial bore 35 to pro 
Vide guidanºce for a hollow piston rod element 
36 which rod within the cylinder is rigidly at 
tached to the piston 24 preferably by welding or 
brazing or the like. A resilient sealing ring 37 
housed in a groove 33 concentric with bore 35 
provides a Seal against the escape of fluid from 
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4. 
the cylinder between the piston rod 36 and the 
bore 35. 
The piston 24 exteriorly thereof comprises a 

center portion 39 closely fitting the bore fi which 
portion is provided with a peripheral groove 40 
housing a resilient sealing ring 4. The end 42 
of the piston adjacent the cylinder head 9 is 
reduced in diameter and is encil'cled and engaged 
by one end of a compression spring 3 whereof 
the other end engages a washer 43' engaging the 
inner face of the cylinder head 8. The Spring 43 
is of Sufficient elasticity to remain in engagement 
with the piston during the entire extent of its 
novernent and Operates to keep the cylinder head 
seated on the shoulder i 9. The other end of the 
piston is reduced as at 44 and is provided with 
a bore 65 in which the piston rod 36 is Seculed 
as above described. The end 42 of the piston is 
provided with an axial bore 46 in which the end 
of the piston rod 23 is received and Secured by the 
cross pin 24 and the bore 46 continues into the 
central portion 39 of the piston and terrininates in 
a smaller coaxially disposed bore 47 which in 
turn communicates with bore 45. The bore 47 
Serves as a guiding means for a valve stem 48 of 
a valve 48 the valve seat portion 49. of which 
engages the shoulder 49' formed by the juncture 
Of the bores 6 and T. Within the bore 47 a com 
pression spring 59 reacts between the ends of the 
valve 43 and the piston rod 23 to normally main 
tain the valve in engagement with the valve 
seat shoulder 49'. Bosses 5 and 52 and the pis 
ton rod 23 and the valve seat portion 49 serve 
to hold the spring 59 in position. The piston is 
further provided with a port 53 extending from 
the outside of the reduced diameter portion 42 
to the bore 46 and with a second port 54 extend 
ing from the exterior of the reduced diameter 
portion 44 to the bore 47 at a point between the 
guiding and seating portions of the valve 48’. 
Thus it is that the ports 53 and 54 together with 
the bores 36 and 47 constitute a fluid passage 
extending from one side of the piston to the 
other, 
The piston rod 36 adjacent its outer end is 

provided with a transverse bore 55 by which it 
may be attached to the chair leg 2 by any suitable 
means such as a clamp 56 and bolt 57 with pro 
vision for a slight amount of pivotal movement 
to accommodate the arcuate path of the arm 2 
incident to the movement of the cylinder 5 on 
the piston. Adjacent the transverse bore 55, 
the piston rod 36 is provided with a second trans 
verse bore 58 in which a valve operating Shaft 59 
is journalled for OScillation. The Shaft 59 at One 
end is provided with a head portion 60 which 
bears against a washer 6 at One Side of the pis 
ton rod and the shaft within the rod is provided 
with a cut-away flattened portion 62 which oper 
ates as a cam Surface in a manner and for a pur 
pose presently to be described. The shaft 59 
passes out the other side of the piston rod thence 
through a spacing collar 63 and beyond the spac 
ing collar the shaft 59 has clamped thereto an 
operating lever 64 which preferably may be 
clamped to the shaft in any desired radial posi 
tion. Closely but removably fitted within the 
outer end of the piston rod 36 is a plug element 
65 having cross bores 66 and 67 which correspond 
respectively in size and location with the bores 
55 and 58 in the piston rod 36. 
The plug element 65 at the end within the 

piston rod 36 is further provided with an axial 
bore 68 which intersects the cross bore 67 and 
affords guidance for one end of a valve operating 





7. 
I claim: 
In an adjustment-permitting and locking 

means adapted to adjustably interconnect tWO. 
relatively movable elements of mechanism, the 
combination of a fluid filled cylinder adapted to 
be connected to one of said elements, a double 
acting piston in said cylinder, a piston rod con 
nected to said piston and adapted to be con 
nected to the other of Said elements, a fluid pas 
Sage extending through said piston from one side 
to the other, a valve in said passage, devices in 
Said cylinder constantly operable to compensate 
for Volumetric expansion and contraction of fluid 
in Said cylindel, and manually operable means 
constructed and arranged to effect the opening of 
said valve including a push rod carried by said 
piston rod, said volume compensating devices 
Serving additionally to guide said push rod. 
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