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United States Patent Office 3,059,970 
Patiented (Oct. 23, 1962 

3,059,970 
CHARSHAWENG TENG SAéCKS 

Robert C. Angel, deceased, late of State a sland, N.Y., 
by James B. Aage, executor, Menio Park, Caii., and 
Winer P. Uhler, Totteryi Ee, N.Y., assigners to The 
S. S. White Deata Manifacturing Company, Phila 
depthia, Pa., a corporatis Ea of Perazasylvania 

Fied Feb. 1, 1960, Ser. No. 5,945. 
14 Cains, (C. 297-353) 

This invention relates to adjustable back structures for 
chairs, such as those employed by dentists for seating pa 
tients, and is particularly concerned with means for posi 
tioning and holding supports for the back and head of the 
occupant. 

It is known to have chairs with sliding back rests and 
head rests, and the instant matter concerns improvements 
in supporting, guiding and position-locking structures. 
An object of the invention is the provision of a chair 

structure having a back frame, a slidable back rest, a 
slidable head rest, and a single guide means for said rests. 
Another object is the provision of a chair structure hav 

ing a back frame, a slidable back rest, frame-carried guid 
ing means for the back rest, and means for compensating 
at least a part of the weight of the back rest. 
Another object is the provision of a chair structure 

having a back frame, a slidable head rest, frame-carried 
guiding means for the head rest, and means for compen 
sating a part of the weight of the head rest. 
Another object is the provision of a chair structure hav 

ing a back frame, a slidable back rest, frame-carried guid 
ing means for the back rest, and position-locking means 
for fixing the back rest and including a self-adjusting part 
cooperative with locking devices acting against opposed 
surfaces of said part. 
Another object is the provision of a chair structure hav 

ing a back frame, a slidable back rest, frame-carried guid 
ing means for the back rest, position-locking means for 
fixing the back rest and including a transversely movable 
part on the frame and oppositely acting locking devices 
on the back rest cooperative with said part, and manual 
control means on the back rest for actuating said locking 
devices. 
Another object is the provision of a chair structure 

having a back frame, a slidable back rest, a slidable head 
rest, frame-carried guiding devices for the head rest, po 
sition-locking means for fixing the head rest and including 
a transversely movable part on the back rest and oppo 
sitely acting locking devices on the head rest cooperative 
with said part, and manual control means on the head 
rest for actuating said locking devices. 
Another object is the provision of a chair structure hav 

ing a hollow back frame, a closure for the back frame, a 
slidable head rest, frame-carried guiding means for said 
rests concealed by Said closure, concealed position-lock 
ing means for the back rest and effective to prevent up 
ward and downward movements of the back rest, posi 
tion-locking means for the head rest concealed by said 
closure and effective to prevent downward movement of 
said head rest while permitting free upward movement 
thereof, accessible manual control means on the back rest 
to actuate the position-locking means for the back rest, 
and accessible manual control means on the head rest to 
actuate the position-locking means for the head rest. 
With these and other objects in view, as will appear in 

the course of the following description and claims, an 
illustrative embodiment of the invention is shown on the 
following drawings, in which: 
F.G. 1 is a side elevation of a chair including the in 

stant invention; 
FIG. 2 is a rear elevation of the same; 
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FIG. 3 is a view, on a larger scale, of the rear of the 

back frame with parts thereon; 
FIG. 4 is an upright section, substantially on line 4-4 

of FIG. 3; 
FIG. 5 is a fragmentary section, substantially on line 

5-5 of FIG. 4; 
FIG. 6 is a like section, substantially on line 6-6 of 

FIG. 4; 
FIG. 7 is a horizontal section, substantially on line 

7-7 of FIG. 3; 
FIG. 8 is an explosion view of head rest parts; 
FiG. 9 is a horizontal section of certain parts, Substan 

tially on line 9–9 of FIG. 4, at a larger scale. 
In these drawings, the illustrated chair is for dentists' 

use; and has a base 10 for mounting on a floor, with a tele 
scoping column rising therefrom and having at the top 
a seat structure 13 with a foot rest 15. A tilting back 16 
is pivoted relative to the seat structure for adjustment to 
and locking in various positions by devices not further 
shown but indicated as including a manual control 17 on 
the back. The chair is illustrated as having arm rests 18. 
The back 26 of FIGS. 1 and 2 has a rigid hollow frame 

20, FIGS. 3 and 4, on which the parts according to the 
invention are mounted. A back cushion 2 is connected 
by pivots having clamping devices to a sliding member 
22 having transverse projections 23, 24 at its upper and 
lower ends, these projections having apertures for sliding 
engagement with the upright guide rods 25 which are 
fixed at their upper and lower ends in the frame 20 and 
are located between the sliding member 22 and the side 
walls 26 of the frame 29. Upright rods 27, parallel to 
rods 25, likewise extend loosely through apertures of the 
projections 24 and are secured to the frame 20 at their 
upper and lower ends. Compensating coil springs 28 sur 
round the rods 27 and bear against the frame 20 and the 
end surfaces of pockets formed in the projections 23: 
these pockets being formed as enlargements around the 
rods 27 and extending for a part of the vertical dimen 
sion of the projections 23 so that the pockets are annular 
with their end walls providing abutments for the ends 
of the corresponding springs. In construction, the blocks 
30 may be formed to receive the rods 25, 27 and the 
springs 28, and fixedly secured to the lower end of the 
base frame member: like blocks 31 may be secured to 
the base frame at its upper end. 
A second sliding member 35 is guided by the rods 25 

between the projections 23, 24; and has an upward ex 
tension 36 which projects above the back frame 20 and 
has a pivot mounting 37 at its upper end for the head rest 
37a. A rod 38 extends downward from the member 35 
at a point not in vertical alignment with the sliding mem 
ber 20, and is connected to a tension coil spring 39 whose 
other end is connected to an ear 40 on a projection 23. 
Rubber cushion rings 42 may be provided around the 

rods 25 at the ends thereof, and between the several slid 
ing structures, to cushion the parts at the ends of travel, 
and to avoid noise. It is preferred to provide cushion 
sleeves 43, e.g. of nylon, around the rods 27 to prevent 
noise as the spring turns move therealong. 
A position-locking means for the sliding member 22 

which carries the back cushion 21 includes an upright 
rail 45 which extends along notches 46 in the sliding mem 
bers, and is held by screws 47 at the top and bottom of 
the frame structure whereby upward and downward 
movement of the rail 45 is prevented. These screws pass 
through transverse slots 48 of the rail; and are not tightly 
engaged therewith, so that lateral or transverse move 
ment of the rail is permitted at either or both ends. A 
rear cover member 49 is formed integral with a rearward 
projection 50. Two horizontally spaced blocks 49a are 
positioned in abutment with the member 22 and the cover 
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member 49 (FIG. 9), and the assembly is maintained by 
screws 49b which pass through the likewise spaced front 
blocks 22a, and the parts 22, 49a and are threaded into 
the member 49. The projection 56 is hollow, and pro 
vides a handle for raising the member 22 and the cushion 
2. A manual control button 55 projects through its 
upper surface; so the position of the cushion can be ad 
justed by a single hand, with the fingers beneath the pro 
jection 50 and the thumb upon the button 5. The button 
51 is pivotally mounted on a lever 52 which extends for 
ward between the blocks 49a and has a press-fitted pin 
53 which is supported in holes in the front blocks 22a, 
with a stop screw 53a to limit upward movement of the 
lever. An upright thrust rod 54 has its upper end engaged 
beneath the ever 52 to be forced downward thereby: the 
rod 54 is guided in a projection 55 on the member 22, 
FIG. 4, and is threaded near its lower end to receive an 
adjustable nut sleeve S6, while a reduced lower end is 
guided in a pocket in a vertically slidable locking block 
57, FIGS. 4, 5 and 6, which is guided by the rods 58 en 
gaged, FIG. 5, at their upper ends in ears of the sliding 
member 22 and at their lower ends in the plate 59 se 
cured to the lower end of the member 22. Compression 
springs 60 around these rods act to lift the block 57. The 
block 57 fits loosely around the rail 45, and has apertured 
extending wings 6A at the opposite sides of the rail. 45. 
Laterally outside the wings 61, the member 22 has up 
Wardly convergent surfaces 62 which may be provided 
upon replaceable wear pieces attached to the member 22. 
Rollers 63 are provided in the wing apertures, so that they 
can travel along the sides of the rail and, upon upward 
movement relative to the member 22, can wedge between 
the surfaces 62 and the rail 45 and lock the parts against 
downward movement of the member 22 and its back 
cushion 21 along the back frame. The block 57 is cut 
away adjacent the rail 45 illustratively below the wings 
61 to provide downwardly convergent surfaces 64. 
Rollers 65 are located between the surfaces 64 and the 
sides of the rail 45 so that wedging effects are established 
when the block 57 is raised relative to the sliding mem 
ber 22. A U-shaped retainer 66, which extends around 
the sides of the rail 45, is apertured for the balls 65; and 
is provided with threaded extensions 67, passing through 
the plate 59, which may be adjusted by nuts 68 to assure 
that balls 63, 65 are wedgingly engaged upon the upward 
movement of the block 57. 
The upward extension 36 of the second sliding member 

35, which carries the head rest, has an upright slot be 
tween its side walls, for receiving a second upright rail 
70 which is secured by screws 71 to the first sliding mem 
ber 22 against relative upward and downward movement, 
but with permissive lateral movements as with the rail 
45. The rear face of the extension 36 is in part closed 
by cover plates 72 secured thereto; these plates 72 having 
flanges 73 which extend into the slot in the extension 36 
and provide guides for the vertical movement of a lock 
controlling slide member 74. Near the upper end of ex 
tension 36 is a projection 75 which may be engaged by 
the fingers of one hand for lifting the second sliding mem 
ber 35 and the head rest thereon. A thumb button 76 
extends through an opening in the top of the projection 
75, and is pivotally connected to a lever 77 which is piv 
oted at 78 within the extension. The ever 77 rests on the 
head of a pin 79 which is threaded in a horizontal flange 
80 at the top of the slide member 74. A compression 
Spring 81 is located around the stem of the pin 79 and 
interposed between the flange 80 and a cross piece 82 of 
the extension 36 for urging the slide member 74 and the 
lever 77 upward. A stop screw 83 can be provided in the 
projection 75 to limit the upward movement of the lever 
77. 
The sliding member 74 has an opening along its height 

for the guiding engagement with flanges 73; and has a 
U-shaped locking block 85 secured at its Jower end, this 
block 85 extending around the sides of the second rail 70, 
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4. 
with locking rollers 86 carried in apertures of its wing 
walls. Wedge blocks 87 are fixed in internal notches of 
the sliding member 35 at the lower end of its vertical slot, 
and provide upwardly convergent surfaces 88 on the mem 
ber 35 and located in spaced relation from the sides of 
the second rail 70, so that the rollers 86 can become 
wedged between the rail and the surfaces 88 upon down 
ward movement of the member 35 relative to the rail or 
upon upward movement of the block 85 under the action 
of spring 8 relative to the member 35. 
The hoilow of the extension 36 is closed at the upper 

ront by a closing plate 90 fixed thereto, and having 
flanges 9; extending along the sides of the extension. A 
lower telescoping plate 92 has its lower edge fixed to the 
upper part of the back frame 2 for covering the lower 
part of the extension hollow when the head rest is fully 
raised; and an intermediate plate 93 telescopes with re 
spect to the plate 92 when the head rest is lowered, and 
has a top flange 94 for engagement by the sliding mem 
ber during relative movements, and bottom portions 95 
for engagement with ears 96 on the plate 92 to prevent 
excessive extension. 
The illustrative embodiment shows the compactness and 

external smoothness which can be attained. The front 
of the head rest slide 35, 36 at any part above the back 
frame 26 comprises the telescoping plate assembly 90, 
92, 93, So that the operating parts are protected and con 
cealed thereby at the rear. The rear of the head rest 
slide 35, 36 has the plates 72 for a like purpose, but with a 
recess between the flanges 73 so that this slide 35, 36 can 
telescope into the back frame without interference by 
the rear plate 49 thereof and so that the projection 50 
and button 5i can be mounted close to the top of the 
frame 28 for easy and convenient access. The guide and 
Spring rods are covered by the rear side plates 95, FIG. 2, 
So that the sliding member 22 and its parts can move 
between them. Therewith the guides, counterbalance 
Springs, lock members and rails, and the lock actuators 
are concealed, and are protected from contact. 
When it is desired to adjust the position of the back 

cushion 21, e.g. from the full line to the dotted line 
position of FIG. 1, the dentist can place the fingers of 
one hand beneath the projections 50, with the correspond 
ing thumb on the button. Upon pressing the button and 
lifting the projection, the sliding member 22 moves up 
Ward With the cushion 2 thereon, the movement being 
assisted by the action of the counterbalance springs 28. 
The releasing action is attained from the downward rock 
ing of the lever 52 and the downward movement of the 
rod 54 so that the locking member 57 is pressed down 
ward against its springs 60. Therewith the rollers 63 are 
drawn downward by the wings 65 of the members 57 
and no longer wedge between the convergent surfaces 62. 
and the surfaces of the rail 45; and also the member 57 
moves relative to the plate 59 and the retainer 66, so 
that the rollers 65 are freed of wedging engagement 
between the convergent surfaces 62 and the surfaces of 
the rail 45. The sliding member 22 is then free to move 
up or down: illustratively it is being lifted by the pro 
jection 50, and it will be seen that the pinching engage 
ment of the projection and the button 5 is a natural 
cone and that the travel of the member 22 does not require 
any change of this pinching engagement. When the back 
is to be moved downward, the depression of the button 51 
releases the member, and continued pressure on the but 
ton 5i forces the member 22 downward against the action 
of its springs 28. Upon releasing the button 51, the 
Springs 60 lift the locking member 57 into position so 
that its rollers 63, 65 reestablish wedging engagement be 
tween the respective Surfaces 62, 64 and the sides of the 
rail 45. The springs 60 also then act through the rod 
54 to lift the button 51. The permitted transverse move 
ment of the rail, with the guided movement of the wedg 
ing Surfaces 62, 65 permits automatic compensation be 
tween differential forces being exerted at the rollers 63, 
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65 at one side: the rail 45 then yields to the greater force 
until the forces balance. Thus, no careful adjustment is 
necessary, and differential wear is accommodated. 
A like operation is performed when the head rest 37a 

is to be adjusted vertically with respect to the back-frame 
and back cushion. In this case, the button 76 is depressed 
and the head rest structure including the sliding member 
35 is moved up or down. Therewith, the sliding lock 
74 is depressed, and the block 85 moves the rollers 86 out 
of wedging engagement between the convergent surfaces 
88 and the sides of rail 70; and upon release of the but 
ton 76, the spring 8: lifts the lock members 74, 85 so 
that wedging is re-established. Also, the head rest may 
be raised without operating the button 76, by merely lift 
ing the sliding parts including the members 35, 36, where 
with the rollers 86 act as in an over-running clutch. The 
parts likewise permit automatic compensation of differen 
tial forces at the rollers 36, in the manner described for 
the sliding member 22 and its locking system. 
The illustrative practice is not restrictive; and the in 

vention may be practiced in many ways within the scope 
of the appended claims. 
We claim: 
1. A chair assembly having a seat and a back, said 

back including a frame having vertical guides, a sliding 
member movable along said guides, a back Support on 
said sliding member, a rail held to the frame against 
relative vertical movement, said sliding member having 
a first surface thereon convergent upwardly toward the 
rail, a locking member movable along the rail relative to 
the sliding member and means urging the same upward, 
said locking member having a second surface thereon con 
vergent downwardly toward the rail, a first wedging de 
vice carried by the locking member for engagement be 
tween said first Surface and the rail, a second wedging 
member carried by the sliding member for engagement 
between said second surface and the rail, and manually 
operable means for pressing said locking member down 
ward relative to the sliding member. 

2. A chair assembly having a seat and a back, said 
back including a frame having vertical guides, a sliding 
member movable along said guides, a back support on 
said sliding member, a rail held to the frame against 
relative vertical movement and having permissive lateral 
movement, said slider having upwardly convergent first 
surfaces located with the rail between them, a locking 
member movable along the rail relative to the sliding 
member and means for urging the same upward, said 
locking member having downwardly convergent second 
surfaces located with the rail between them, first locking 
elements carried by the locking member in the spaces 
between said first surfaces and the rail, second locking 
elements carried by the sliding member in the spaces be 
tween said second surfaces and the rail, and manually 
operable means for moving said locking member down 
ward. 

3. A chair assembly having a seat and a back, said 
back including a frame having laterally spaced vertical 
guides, a sliding member movable along said guides, a 
rail held by said frame against relative vertical move 
ment and having permissive lateral movement, locking 
elements effective to hold said sliding member against 
relative downward and upward movement along the rail 
and positioned to act against opposite faces of the rail, 
a locking member movable vertically relative to said frame 
and said sliding member and cooperative with said lock 
ing elements, spring means to urge said locking member 
in one vertical direction for engaging the locking ele 
ments, a manually accessible element carried by and mova 
ble relative to said sliding member, and a connection 
from said manually accessible element to said locking 
member for moving the latter against the action of the 
spring means for releasing said locking elements, said 
locking member being cooperatively connected with said 
locking elements to cause said rail to move laterally under 
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6 
differing forces by said locking elements thereon until 
the locking efforts on said rail are balanced. 

4. A chair assembly as in claim 3, in which the sliding 
member has an outward projection for engagement for 
moving the sliding member upward, and in which the 
manually accessible element is depressibly mounted at the 
top of the projection so that the thumb of a hand can be 
employed to depress the manually accessible element for 
releasing the locking elements and also produce down 
ward movement of the sliding member, and the fingers of 
a hand can be employed to lift the sliding member when 
the thumb thereof has depressed the manually accessible 
element. 

5. A chair assembly having a seat, a back and a head 
rest, said back including a frame having fixedly spaced 
upper and lower parts and vertical guides extending be 
tween said parts, a sliding back member movable along 
said guides between said parts and having vertically 
spaced portions engaged with the guides, a sliding head 
rest member movable along said guides between said 
spaced portions of said sliding back member and having 
second portions engaged with said guides between said 
back member portions, a back rest carried by the sliding 
back member, a head rest carried by said sliding head 
rest member, means for locking said sliding back member 
to the frame, manually operable means on the sliding 
back member for releasing said locking means thereof, 
means for locking said sliding head rest member to said 
sliding back member, and manually operable means on 
the sliding head rest member for releasing said locking 
means thereof. 

6. A chair assembly as in claim 5, in which each slid 
ing member has a projection by which it may be raised, 
and in which the manually operable means thereof in 
cludes a depressible piece located at the top of the re 
spective projection. 

7. A chair assembly having a seat, a back and a head 
rest, said back including a frame having vertical guide 
rods fixed therein, a first sliding member having a central 
portion and upper and lower projections therefrom for 
guided engagement with the said guide rods, a second 
sliding member having a central portion and projections 
therefrom for guided engagement with said guide rods 
and located between the upper and lower projections of 
the first sliding member, means for locking the first and 
second sliding members against movement, a back Sup 
port on the first member and a head rest on the second 
member. 

8. A chair assembly as in claim 7, including compres 
sion spring means around a said guide rod for constantly 
urging said first member upwardly along the guide rods 
and thereby compensating for the weight of the back 
support, and spring means for urging said Second Inem 
ber upwardly relative to said first member. 

9. A chair assembly as in claim 7, in which the lock 
ing means includes a first rail secured to the frame against 
relative vertical movement and having permissive lateral 
movement, a second rail secured to the first member 
against relative vertical movement and having permissive 
lateral movement, devices carried on the first member 
for engaging opposite sides of the first rail to lock the first 
member to the first rail, devices on the second member 
for engaging opposite sides of the second rail to lock the 
second member to the first rail, and manually operable 
means for releasing said devices. 

10. A chair assembly as in claim 9, in which the first 
member and second member have upwardly convergent 
surfaces with the respective rail positioned therebetween, 
locking members movable relative to the sliding members 
engage and control the said devices, and said manually 
operable means are effective to move said locking mem 
bers. 

11. A chair assembly having a seat, a back and a 
head rest, said back having a frame with vertical guides, 
a first sliding member movable along said guides, a back 
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Support on said first member, means for fixing said first 
member against movement relative to said frame, a second 
sliding member movable vertically relative to said first 
member, a rail secured to the first member, parts on the 
second member having upwardly convergent surfaces with 
the rail between them, a locking member movable along 
the rail relative to the rail and the second member, lock 
ing elements carried by the locking member for wedging 
engagement between said rail and said surfaces, the rail 
being mounted for permissive lateral movement in re 
sponse to differential pressures by said locking elements, 
spring means for urging said locking member upwardly, 
and manually operable means for pressing the locking 
member downwardly. 

12. A chair assembly as in claim 11, in which the 
second member has a rearward projection for engagement 
for lifting the second member, and in which the manually 
operable means includes a depressible element located at 
the top of the projection. 

13. A chair assembly having a seat, a back and a head 
rest, said back having a hollow frame having fixedly 
spaced upper and lower parts, with vertical guides ex 
tending between said parts, a first sliding member mov 
able on said guides between said parts, a second sliding 
member movable on said guides, spring means for urg 
ing the first member upward relative to the frame, spring 
means for urging the second member upward relative to 
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the first member, a manually operable element near the 
top of the first member and means controlled thereby 
for locking the first member to the frame, a manually 
operable element near the top of the second member 
and means controlled thereby for locking the second 
member to the first member, and cover plates connected 
with the frame and extending between said parts for en 
closing said guides, spring means and locking means. 

14. A chair assembly as in claim 13, including a first 
rail secured to the frame against relative vertical move 
ment and having permissive lateral movement and form 
ing part of the locking means for the first member, said 
means for locking said first member including devices for 
engaging opposite sides of said first rail, a second rail 
secured to the first member and forming part of the lock 
ing means for the second member, and cover plates for 
the second member, said cover plates enclosing said rails. 
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