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1. 

3,055,019 
WARIABLE INCLINATION BACK SUPPORT 

Jacques Agiman, 8 Boulevard du Parc, Neuilly-sur-Seine 
(Seine), France 

Filed Sept. 1, 1959, Ser. No. 837,481 
Claims priority, application France Sept. 23, 1958 

2 Claims. (C. 5-71) 

The present invention relates to devices of the type hav 
ing a backrest of variable inclination for a bed or a seat 
pivotally mounted on a fixed frame and operated by hy 
draulic control means adapted to vary the inclination of 
the backrest with respect to the fixed frame, these means 
including a pump mounted on one side of the frame. 

In known devices of this kind, the hydraulic control 
means include a single jack interposed between the frame 
and the Support, this jack being located on the side on 
which is located the pump. Such an arrangement has the 
drawback that the variable inclination backrest either must 
undergo undesirable deformations, or must be made of a 
heavy and costly construction. Furthermore, in the 
known devices, the pump sucks in liquid from a special 
reservoir, which increases the space occupied by the de 
vice and the cost thereof. 

In order to avoid any undesirable deformation of the 
Support without increasing the dimensions of the device 
referred to above, I make use, according to the present in 
vention, of two hydraulic jacks disposed on the respective 
sides of the system formed by the variable incination 
backrest and the frame, at least some of the elements 
which constitute said system being of tubular form, at 
least one of these elements acting as a conduit which con 
nects the pump to the hydraulic jack which is located on 
the side of the system opposed to that where the pump 
is located. 
When the pump is to be fed with liquid from a separate 

reservoir, I preferably utilize as a reservoir at least one 
tubular element belonging to the above mentioned system 
including the backrest and the fixed frame. 

It should be noted that the fixed frame of the device 
above referred to may be a part of the frame of a bed, 
of an arm-chair, or the like, on which the variable in 
clination backrest is mounted, or may be a part of a spe 
cial frame adapted to be fitted on a bed or the like. 

Preferred embodiments of the present invention will be 
hereinafter described with reference to the accompany 
ing drawings given merely by way of example and in 
which: 

FIG. 1 is an elevational view, with some parts in sec 
E. of a device adapted to be mounted on a bed or the 

e; 
FIG. 2 partly shows, in plan view, the same device, the 

pump which serves to operate the hydraulic control device 
being removed; 

FIG. 3 is a sectional elevational view, on an enlarged 
scale, of the pump itself; 

FIG. 4 is a sectional fragmentary view on line IV-IV 
of FIG. 1; 

FIG. 5 shows a second embodiment of the invention in 
which the hydraulic jacks and the pump are mounted di 
rectly on the frame of a bed; 

FIG. 6 shows, in sectional view and on an enlarged 
Scale, one of the rotary jacks of this second embodiment 
of the invention; and 

FIG. 7 is an axial sectional view of the pump mounted 
on one of the rotary jacks. 
With reference to FIGS. 1 to 4, the device according 

to the invention comprises a fixed frame including a tube 
1 bent in the general shape of an inverted U and two 
longitudinal tubes 3 parallel to each other and secured 
to the ends of tube by two connecting pieces 4, respec 
tively. The horizontal portion of tube 1 rests upon the 
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2. 
transverse member 2 of a bed frame and the front ends 
of tubes 3 are secured by clamps 5 to the side members 6 
of said bed frame. 
The last mentioned ends of longitudinal tubes 3 carry, 

pivotally mounted thereon about pins 7, the ends of a 
U-shaped tube 8. The two parallel branches of tube 8 
form, together with stretched wires 8a, the frame of a 
backrest for a person lying on the bed. 

Between each of said parallel branches of tube 8 and 
the respective connecting piece 4 of the frame located 
on the same side thereof as said branch, I interpose a jack 
the piston element 9 of which is hinged at 10 to the tube 
8 of the backrest, whereas the cylinder 1 of said jack is 
connected to the corresponding connecting piece 4 by a 
plug 12 (FIG. 4) closing the end of said cylinder i and 
through which extends, with a fluid tight fit, a pivot 3 
screwed, by its threaded end 14, into the corresponding 
piece 4. Fluid-tightness betwen piston 9 and cylinder 11 
is obtained by means of a packing member 15. 
The two connecting pieces 4 are preferably identical to 

each other and on one of them there is mounted a pump 
the body 16 of which forms, at its upper part, a cylinder 
17 in which is slidably fitted a plunger piston 18 provided 
with a packing ring 19 (FIG. 3). 

This pump is provided with an inlet check-valve 20 
mounted in an intake conduit 21-22. Delivery of liquid 
from the pump takes place through a delivery conduit 
23 provided with an outlet check-valve 24. Advanta 
geously, for the sake of safety, the inlet check-valve 20 is 
by-passed by a discharge valve (not shown) interposed be 
tween the portions 25 and 22 of the intake conduit. This 
discharge valve opens when, at the end of the maximum 
expansion movement of the jacks, the pressure of the 
liquid in the pump exceeds a maximum admissible value. 
The pump cylinder, including the inlet and outlet check 
valves, is by-passed by conduits 25-26 which directly 
connect the intake conduit 22 of the pump with a space 
located downstream of the outlet valve 24. In these con 
duits 25-26 there is mounted a valve 27 urged against 
its seat by a spring 28. This valve can be opened by the 
piston 18 of the pump when this piston is in its lowermost 
position where it is in contact with an extension 29 rigid 
with wave 27. 
The pump piston 18 is driven by means of a lever 30 

adapted to be operated by a person lying upon support 
8-8a. This lever is connected to the body ió of the 
pump by a rod 3 and it is pivotally mounted by lug 
32 on the upper end of piston. 18. 
When the pump is mounted on the corresponding con 

necting piece 4, the orifices through which delivery con 
duit 23 and by-pass conduit 25 open into the under 
face 33 of the pump body are both located opposite a 
blind hole 34 provided in piece 4. In this position, the 
aperture through which the intake conduit 22 opens into 
said under face 33 of the pump body is located opposite 
a second blind hole 35 also provided in piece 4. 

Blind hole 34 communicates both with a conduit or 
passage 36 provided in the pivot 13 of the jack and with 
a conduit 37 passing through piece 4 and connecting 
blind hole 34 with the inside of tube a which connects 
the blind hole 34 of piece 4, on which is located the 
pump, to the piece 4 located on the opposite side of frame 
1-3. 

Passage 36 is itself constantly in communication with 
the inside of the jack cylinder if through a groove 38 
provided in pivot 13 and a conduit 39 provided in plug 
12 opposite this groove. 

In view of the fact that the piece 4, located on the 
opposite side of the frame, does not carry a pump, and 
the jack 9, 11 mounted through its pivot 3 on said last 
mentioned piece 4 have the same construction as that 
described above (the blind holes 34-35 of the piece 
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4 on which the pump is not mounted being closed by a 
plate 4a), tube 1 insures, in combination with the two 
connecting pieces 4, a communication between the con 
duits 23-25 of pump 16 and the jack located on the 
opposite side of the cylinder. 

Blind hole 35 communicates, through a conduit 46 
(FIG. 1), with the inside of the tubular branch 3 of the 
frame which extends between one of the clamps 5 and 
the connecting piece 4 which supports pump 16. This 
tubular piece 3 contains the liquid that must be drawn 
by the pump when it is desired to increase the inclination 
of support 8-8a, and it receives the liquid delivered 
from the jacks when this inclination is reduced. In other 
words, this tubular branch 3 constitutes a liquid reservoir 
for the hydraulic control means. This branch tube 3 
is provided with an orifice 4 serving to fill it with liquid 
and which may remain open. However, according to a 
preferred embodiment of the invention, the end of the 
reservoir constituted by branch tube 3 is closed, so that 
a cushion of air under pressure is formed at the upper 
end of this branch tube, this air cushion permitting an 
easier filling of the pump during the suction stroke 
thereof.. 
The device above described works as follows: 
When the person that is lying on support 8-8a wishes 

to increase the inclination of this support, he operates 
the pump by means of lever 30 so as to cause liquid to 
flow from tubular branch 3 acting as a reservoir into the 
cylinders 11 of the jacks, so that the pistons 9 of these 
jacks are caused to project outwardly and to pivot support 
8-8a upwardly, for instance from the position shown 
in FIG. 1 in solid lines to the position shown in dot-and 
dash lines. When thus operating the pump, the person 
lying on the support does not move lever 30 to the end 
of its downward stroke where piston 18 would cause the 
opening of valve 27. If this person wishes to reduce the 
inclination of backrest 8-8a, he brings piston 13 into 
the lowermost position where it causes the opening of 
valve 27, so that the pistons 9 are driven back into 
their cylinders 11 and liquid located in said cylinders is 
caused to flow through valve 27, conduit 22, hole 35 
and conduit 40 into reservoir 3. 

In the embodiment of the invention illustrated by 
FIGS. 5 to 7, backrest 8-8a is fixed, at both of its 
ends, to the rotating elements 42 of two rotary jacks 
secured on either side of a frame 43 which, in this case, 
is the frame of a bed. The rotating element 42 of each 
of the jacks is mounted on a fixed element 44 of said 
jack in Such manner as to rotate about the axis A of said 
element 44, said element 44 being itself fixed to the 
frame 43 of the bed, for instance by means of screws 45. 
The external shape of element 44 and the internal shape 

of element 42 of each of the jacks are arranged in such 
manner that between these two elements, on the inside 
of element 42, there are provided two free spaces 46-47, 
a cover 48 closing the jack at the front. In order to 
insure fluidtightness in space 47, I may for instance pro 
vide in this space a bag 47a of an expansible material 
such as rubber. 

Furthermore, one of the two rotary jacks is combined 
with a pump which advantageously, as shown, is in the 
form of a screw pump and which is mounted coaxially 
with the fixed element 44 of this jack. Thus, the cylinder 
of this pump is constituted by a sleeve 49 rigid with 
fixed element 44 and provided with threads 50 cooperat 
ing with corresponding threads of a piston 51 provided, 
at its external end, with a hand-wheel 52. 
The inner end of cylinder 49 communicates, through 

a conduit 53 provided in the fixed element 44 and through 
a passage 54, with the inside of space 47. This space 47, 
in turn, communicates, through a nozzle 55, a conduit 56 
and a channel 57, with the inside of bent tube 8 at one 
of the ends thereof. The other end 8 of this tube com 
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4 
municates with the space 47 of the rotary jack located 
on the other side of the bed but which is not provided 
with a pump. In this second mentioned jack, the cover 
48 is advantageously rigid with an element analogous to 
element 44. 
When piston 51 is screwed in cylinder 49, liquid is 

forced into the spaces 47 of the two jacks since these two 
spaces communicate together through tube 8. The de 
livery of liquid into these spaces produces a rotation of 
elements 42 with respect to fixed elements 44, in such 
manner as to increase the angle of inclination of back 
rest 8-8a with respect to the frame 43 of the bed. 
If hand-wheel 52 is rotated in the opposed direction to 
move piston 51 outwardly, the person lying on backrest 
8-8a causes this support to move downwardly and this 
movement is communicated to the elements 42 of the 
jacks in a direction such that a portion of the liquid 
contained in the spaces 47 of the jacks is driven into 
cylinder 49 the available volume of which is increased 
due to the outward movement of piston 51. 

In a general manner, while I have, in the above de 
Scription, disclosed what I deem to be practical and effi 
cient embodiments of my invention, it should be well 
understood that I do not wish to be limited thereto as 
there might be changes made in the arrangement, disposi 
tion and form of the parts without departing from the 
principle of the present invention as comprehended with 
in the scope of the accompanying claims. 
What is claimed is: 
1. Apparatus comprising a bed frame, a back rest piv 

oted to said frame and adapted for adjustable inclination 
with respect thereto, side members fixed to said frame, 
one of said side members being adapted to accommodate 
a fluid medium, connecting members supported on said 
side members, pump means supported on the connecting 
member on said one side member, first pivot means on 
the latter said connecting member and second pivot means 
on the other of said connecting members, a tube extend 
ing across said bed frame and coupling said connecting 
members, and piston and cylinder combinations pivotally 
and extensibly coupled between said pivot means and said 
back rest, said latter connecting member being provided 
with a fluid path between said one side member and 
pump means, said latter connecting member and first 
pivot means defining a fluid path between said pump 
means and the corresponding one of said cylinders, said 
other connecting member and tube and second pivot 
means defining a fluid path between said pump means 
and the other of Said cylinders. 

2. Apparatus as claimed in claim 1, wherein said pump 
means includes a piston and cylinder, inlet and outlet 
one-way valves operatively coupled to the latter said 
cylinder and respectively coupled to said one side mem 
ber and to said first pivot means and tube, a by-pass 
valve coupling said outlet valve to said one side member, 
and means on and responsive to a determinable stroke of 
the latter said piston to operate said by-pass valve. 
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