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5 Claims. (Cl. 155-156) 

My invention relates to chairs of the type hav 
ing a back rest movable relatively to the seat 
for supporting the back of the occupant in either 
an upright position or in a reclining position at 
any desired angle of inclination to the hori 
Zontal, and while I have shown and will describe 
my invention as applied to a dental chair, I de 
sire it to be understood that the invention may 
be applied also to other surgical chairs, barber 
chairs, and any other type of chair in which it 
may have utility. 
An object of my invention is to provide Such 

a chair of simple construction wherein the back 
rest or support may be quickly, easily, and Con 
veniently moved from one position to another 
with respect to the seat portion of the chair. 
Another object is the provision of an efficient 

and reliable means for locking the back portion 
in any desired position of adjustment and against 
inadvertent movement in either direction. 
Other objects and advantages of my invention 

will be apparent from the following description 
when taken in connection. With the accompany 
ing drawings, in which: 

Fig. 1 is a side elevation of a dental chair in 
which my invention is embodied with some parts 
broken away and others in dotted lines to better 
illustrate the invention; 

Fig. 2 is a view similar to that of Fig. 1 with 
the back rest or Support in an inclined position; 

Fig. 3 is a view taken on the line 3-3 of Fig. 2 
in the direction indicated by the arrows; 

Fig. 4 is a view taken on the line 4-4 of Fig. 3 
in the direction indicated by the arrows; 

Fig. 5 is a plan view of the chair of Fig.1 with 
parts removed to better illustrate the invention; 

Fig. 6 is a view taken on the line 6-6 of Fig. 
5 in the direction indicated by the arrows; 

Fig. 7 is a rear view of the chair with parts 
removed to better illustrate the invention; 

Fig. 8 is a view taken on the line 8-8 of Fig. 
1 in the direction indicated by the arrows; 

Fig. 9 is a view of a part of the back of the 
chair showing the locking mechanism for the 
back rest; 

Fig. 10 is a view taken on the line O-O of 
Fig. 9 in the direction indicated by the arrows; 

Fig. 11 is a view similar to that of Fig. 9 on an 
enlarged Scale, With additional parts in section, 
showing the locking mechanism in released posi 
tion 

and associated parts; 
Fig. 13 is a view from the right of Fig. 12; 

Fig. 12 is a top plan view of the locking clamp 

5 

10 

5 

20 

25 

30 

35 

40 

45 

50 

similar to Fig. 7 showing a modified form of my 
invention; 

Fig. 15 is a view taken on the line 5-5 of 
Fig. 16 in the direction indicated by the arrows; 

Fig. 16 is a view taken on the line f - 6 of 
Fig. 15 in the direction indicated by the arrows; 

Fig. 17 is a view taken on the line - 7 of 
Fig. 15 in the direction indicated by the arrows; 
and o 

Fig. 18 is a side elevation of a portion of Fig. 
14. 
The same reference numerals throughout the 

Several Views indicate the same parts. 
The dental chair of my invention comprises 

a base 2, a seat part 22, a foot rest 23 and a 
back rest or support, generally indicated by the 
numeral 24. The base of the chair comprises a 
vertically extending housing or column 25 
adapted to enclose a motor and suitable mech 
anism adapted to raise and lower the level of 
the Whole chair and the patient seated therein. 
Such elevating mechanism constitutes no part 
of my present invention and need not be particu 
larly described. 
The Seat part of the chair comprises, as shown 

Inore clearly in Figs. 1 and 5, a seat frame 26 
which has a central opening 27, of suitable shape, 
at its center and a raised marginal edge 28 for 
the reception of a cushion 29 of leather or other 
Suitable material. The seat frame 26 and the 
base column 25 are provided with cooperating 
parts as indicated at 3? for enabling the tilting 
of the Seat frame with respect to the base col 
lumn. The foot rest is secured beneath the seat 
frame by means of bolts 30. Detachably secured 
to the seat frame, as shown at 32 (Fig. 1), are 
a pair of arms which may be of any suitable 
shape and construction. Extending upward from 
the seat frame at each side thereof is a raised 
lug or support 33. Each of the supports 33 is 
provided with a trunnion 34 for the pivotal re 
ception of an arm 36, constituting part of the 
back rest or support 24. Extending from the 
rear of the seat frame 26 is a lug or bracket 37, 
which is apertured to receive a pin 38 for pivot 
ally connecting a back bar or post 39 to the seat 
frame. 
Formed integral with the arms. 36 is a back 

Support 4, which is provided at its rearward 
side with slide grooves or ways 42 (Figs. 5 and 
10). The ways 42 are adapted to receive co 
operating slide parts 43 formed on a slide 44, 
which supports a back cushion frame and cushion 
46. Suitable means are provided for adjusting 

Fig. 14 is a fragmentary rear view somewhat 55 the position of the slide 44 in the ways 42 and 



Aetaining the slide 44 in a desired position. The 
slide may be adjustably locked in position by 
Suitable mechanism, not part of my present in 
vention, actuated by the hand lever 45. A Sup 
port 47 for the cushion fraine is pivoted to the 
slide 44, as indicated at 43. The support 4 is 
pivoted to the frame of the back cushion, as 
shown at 49. A stop 5 and a spring 52 are pro 
vided on the support 6 for enabling a slight 
movement of the back cushion 46 about the pivot 
49 so that the back cushion will automatically 
adjust itself to the comfort of the patient. 

Pivoted to the back support, as shown at 53, 
is a casting or member 5, which has an elon 
gated opening 56 extending therethrough, adapt 
ed to receive the free end of the back bar 39. 
Mounted in a cutaway portion or enlarged open 
ing 57 in the neiber 54, and communicating 
With the opening 56, is a lock or clamp mecha 
nism generally indicated by the numeral 53. The 
lock mechanism is adapted to grip the back bar 
39 to hold the back rest or support 24 in any de 
sired pivotal relation with the seat against move 
ment of the back rest either forwardly or rear 
Wardly. Upon release of the lock mechanism the 
back rest may be pivoted on the trunnions 34 
and with respect to the seat, under the control 
of a counterbalance mechanism hereafter de 
scribed. During the pivotal movement of the 
back rest the back bar 39 slides in the opening 
56. 

ihe lock mechanism, as shown more clearly 
in Figs. 11, 12 and 13, comprises a gripping part 
or clamp 59, which encircles the back bar 39 
and is provided with a slot 6f which separates 
the clamp into two sections which by means later 
described are drawn together to provide the 
clamp action. At the rear, as shown in Fig. 12, 
the clamp is extended to form two lugs 62 and 
63, which are separated by the slot 6t. Mounted 
in the lower part of the lug 63 is a hardened steel 
pin 64, shown in dotted lines in Fig.11. Mounted 
in the lug 62 is a pivot pin 66 adapted to pivot 
ally receive a locking lever 67 the iug being slotted 
at 76 to receive the locking lever. The righthand 
end of the locking lever, as viewed in the draw 
ings, has its lower portion split, as shown at 
68. The locking lever is threaded at the split 
portion 68 and provided with a screw 69, the end 
of which engages the hardened Steel pin 64 as 
shown in Fig 9. A set screw if extends through 
the lower ends of the split portions of the locking 
lever, and when the set screw i is tightened, 
the screw 69 is held in any desired adjusted po 
sition. 
The other or left end of the locking lever 6 

extends angularly with respect to the remainder 
of the locking lever, as shown at 72, and is pro 
vided with an aperture 3, which is tapered up 
ward and outward. Extending upward through 
the aperture 3 in the locking lever is a bar Or 
rod 74, the lower end of which is threaded to 
receive jam nuts 76. The rod iii, above the lock 
ing lever 6i, is threaded, as shown at , the 
threaded portion extending through the member 
54. The threads of the rod a have a rather 
long lead so that a relatively slight rotational 
movement of the rod causes a relatively large 
movement of the locking lever 67. A washer 78 
of Suitable material may be interposed between 
the lower end of the threaded portion of the rod 
and the locking lever 67. 
The rod 74 extends upward at an angle to the 

back bar (Fig. 11) and projects through the 
member 54 and has at its upper end a manually 
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operable control lever or handle 9. The hand 
lever may be secured to the rod in any suitable 
manner, as by a screw 8 which extends into the 
end of the rod. The hand lever is provided with 
a lug or projecting finger 82 adapted to limit the 
movement of the hand lever 9 by the engage 
ment of the lug 82 with the back support 4, 
as shown at 83 (Fig. 9). Mounted on the rod 
14, by means of a set screw 84, is a collar 86. A 
tubular housing 87 is secured to the collar and 
encloses the projecting portion of the rod 74. 
Encircling the rod and inside the tubular housing 
8 is a torsional spring 38, one end of which, as 
shown at 89, is secured in the collar and the 
other end of which, as shown at 9:, is anchored 
in the member 54. 
The action of the torsional spring is to rotate 

the collar 86, and therefore the rod 4 from 
the position of the parts shown in Fig. 11 to 
that shown in Fig. 9. The rotation of the rod 
74 threads the rod out of the member 54 or . 
in an upward direction so that the rod is noved 
upward to thereby engage the jam nuts 76 
against the lower part of the locking lever 5 
and thereby raise the lefthand end of the lock 
ing lever. This produces a relative tilting or 
angular motion between lever 67 and clamp 
member 59, about the connecting pin 66, as clamp 
59 remains in a linement with the bar 39 on 
which it slides. Preferably, for positive action, 
the right hand end 92 of lever 67 has a loose 
fit in a recess 93 in member 54, to insure such 
tilting actuation of the lever by rod 74, while 
clamp 59 may slide slightly on rod 33. Screw 
69 of the lever is thus pressed against pin 64 
of lug 63 of the clamp which is thus pressed 
toward lug 52 to clamp the rod 39 therebetween. 
The parts, as the jam nuts 76 and screw G9, are 
preferably so adjusted as to bring about a sufi 
cient gripping of the rod by the clamp just prior 
to or upon engagement of the lug 82 with the 
back support &. 
Upon manual rotation of lever is from the 

position shown in Fig. 9 to that shown in Fig. 11, 
the rod 74 is noved in the opposite direction, or 
downwardly, to thereby move the left hand end 
of the locking lever downwardly, reversing the 
above movement of the locking in embers and 
allowing the clamp to Open and release rod 39. 
As soon as the control lever 29 is released, spring 
83 returns the locking parts to the position first 
described with the clamp tightly gripping the 
rod to lock" the back of the chair in adjusted 
position, against movement in either direction. 
The counterbalancing mechanism for the chair 

back will now be described. Secured in a cored 
out part ii of one of the arrns 36, and pivoted 
to the arm, as shown at #62, is a link O3, the 
lower end of which is secured to a lever 94. 
The Outer end of the lever f04 is provided with 
an opening 36 (Fig. 4), which merges into an 
angular slot at the periphery of the end 
of the lever. The link has a rounded end fo8 
which fits into the opening 36 and slot 07 on 
the end of the lever 64. The end of the link 
has an opening for the reception of the stem 
(99 of a screw 1-1. A second screw 2 on the 
other face of the lever (4 has a threaded por 
tion 3 which fits in a threaded bore formed 
in the stem of the screw i? . There is thus 
formed a pivot between the link 83 and the 
ever 4. 
The lever is is pivoted to the inside of seat 

fiane as shown at f6, extends through the 
Opening 2 in the seat frame and at its other 



2,278,890. 
end, is provided with an opening for the recep 
tion of a pin f l (Fig. 8). A U-shaped fitting 
8 is mounted on the pin, straddles the end 

of the lever 4, and has its lower end threaded 
as shown at 9 for the reception of a rod 29. 
The rod 20 is provided at its lower end With 
a threaded portion f2 for the reception of a 
nut 22 provided with a washer, serving as an 
adjustable stop for a spring 23. The upper 
end of the spring engages and is seated in a 
cap 24. Threaded into the cap 24 is a hous 
ing 27 which encircles the spring and the rod 
2. the lower end of the housing 2 is open 

so that the end of the rod may move into and 
out of the opening as shown by a comparison 
of Figs. 1 and 2. The housing 27 is provided 
with two mating openings 28 which enables a 
screw driver to be inserted through the open 
ings for the purpose of fastening a bracket 29 
to a part of the leg rest 23. The bracket 29 
may be welded or otherwise secured to the hous 
ing 27. 

It will now be apparent, with the parts in 
the position shown in Fig. 1, that When the 
dentist desires to adjust the patient to a re 
clining position, he releases the hand lever 79 
and moves the back rest or Support 24 from 
the position shown in Fig. 1 to that shown in 
Fig. 2, or to any intermediate position of in 
clination. During this movement of the back 
rest, through the link G3 and the lever i04, the 
spring 23 is being compressed, as shown by 
the movement of the rod 20 from the position 
shown in Fig. 1 to that shown in Fig. 2. As 
soon as the patient is in the desired reclining 
position, the dentist releases the hand lever 79 
and the back rest or support is automatically 
locked in the desired position with the Spring 
23 in a compressed condition. When the den 

tist desires to erect the patient, he releases the 
clamp on the back bar 39 by moving the hand 
lever 79 and raises the back rest from the posi 
tion shown in Fig. 2 to that shown in Fig. 1 
carrying with it the patient from the reclining 
position to an upright position. 
A counterbalancing spring 23 is preferably se 

lected of such force, adjusted if necessary by the 
nut 22, as to substantially counterbalance the 
weight of the back rest and also the average 
weight commonly imposed by the Occupant upon 
the back rest. In some instances, as in the case 
of an unusually heavy patient, the operator may 
find it necessary to exert a Small additional force 
to support the back. In other instances, as in the 
case of an occupant of light weight, it may be 
necessary for the operator to exert a Small force 
in order to lower the back, but it has been found 
that by suitably selecting and adjusting the 
counterbalancing Spring, the force required to be 
exerted by the operator may be reduced to a 
Small amount capable of being exerted by One 
hand while grasping and operating the control 
handle 79 for the locking mechanism. This re 
lieves, in a large measure, the labor required of 
the operator in the adjustment of the back rest 
of the chair. 
The combination. With Such a counterbalancing 

mechanism, of mechanism for locking, the back 
against movement in either direction by a locking 
handle located as described, and automatically 
actuated to locking position, is highly convenient 
and advantageous in facilitating the ready ad 
justment and convenience of the chair. The pro 
vision of Such two-Way locking mechanism makes 
feasible the use of a Substantial counterbalancing 
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force approximately equaling the weight of the 
back rest and of the pressure thereon of the oc 
cupant of the chair, greatly reducing the effort 
required on the part of the operator, because it 
provides means for readily controlling the use 
of a counterbalancing force which may be greater 
in some cases than the combined weight of the 
back rest and of the pressure thereon of the 
occupant of the chair, and furthermore provides 
against any inadvertent upward movement of the 
back by such counterbalancing means when the 
patient raises himself to an upright position. The 
back. rest is positively locked against upward 
movement under any such conditions, the spindle 
74 being Self-locking in position and prevented 
from sliding in the part 54 by reason of its 
threaded bearing in the part 54. Any downward 
pressure of the occupant, in excess of the counter 
balancing force, tends to turn lever 67 clockwise 
in Fig. 11 and tighten the grip of the clamp on 
bar 39. These advantages are particularly impor 
tant for some of the operators of such chairs, 
as, for example, dentists, for the reason that one 
hand is often preoccupied, leaving only one hand 
available to manipulate the lock and raise or low 
er the back of the chair. 
In FigS. i4-18, inclusive, I have shown a modi 

fication of my invention wherein the arms 36 
are loosely mounted on trunnions 31, which are 
held in position in the lugs or supports 33 of the 
Seat frame by means of setscrews 32. Interposed 
between the meeting faces of the arms 36 and 
the Supports 33 are cranks 33. The cranks. 33 
are held in position and rotated with the arms 36 
by means of pins 34. Pivoted to the ends of the 
cranks 33 by means of pins 36 are rods 37. 
The rods 37 are enclosed by cored out portions 
of the Seat frame 26 and are provided with 
Springs 38, which serve the same function as the 
Spring 23. The upper ends of the springs seat 
On Washer's 39 which engage projecting parts 
4 formed in the cored portions of the seat 
frame. The lower ends of the springs are seated 
upon nuts f42 threaded on the ends of the rods 
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31. The construction of the locking lever and 
the locking clamp in this modification is prefer 
ably the same as in the preferred form of inven 
tion, and it will be appreciated that the operation 
of the invention is substantially the same. The 
Only essential differences lie in the provision of a 
Spring in each side of the chair and the provision 
of a construction whereby the levers for connect 
ing the back rest or support to the spring, as in 
the first modification, are eliminated, so that the 
parts for providing a counter-balancing action 
On the back rest are hidden from view by the 
Seat frame. 

It will thus be seen that the invention ac 
complishes the desired objects. It provides a 
counterbalancing means for the chair back of 
Substantial force and effectiveness, in a Simple 
and reliable form of Construction, which is 
located in an accessible but out-of-the-way posi 
tion on the chair, without interference with the 
other mechanisms of the back, and Substantially 
out of view. The movement of the back, under 
the force of this counterbalancing means is easily 
and conveniently controlled by an efficient lock 
ing mechanism which operates automatically 
and positively, upon release, to clamp and lock 
the back against movement in either direction 
either by the Weight of the occupant of the chair 
or the force of the counterbalance. This locking 
mechanism is So located and operated that the 



4. 
dentist or other operator of the chair, with a 
single hand and but a slight exertion, may both 
control the locking mechanism and raise or lower 
the chair back. s 
While I have shown the preferred form of my 

invention, it will be apparent that various modi 
fications may be made in the form and relation 
of parts without departing from the Spirit of 
my invention as set forth in the appended claims. 
I claim: 
1. A chair of the character described com 

prising a seat, a back rest connected with Said 
seat and movable to and from an inclined posi 
tion, an element connecting said seat and back 
rest, and movable relatively to Said back rest 
during said inclining movement thereof, clamp 
ing means for engaging Said element, a lever 
pivoted to said clamping means and extending 
in opposite directions from its pivotal connec 
tion therewith, one end of said lever being en 
gaged by said back rest, means on said lever for 
actuating Said clamping means, 
actuating means on Said back rest and engaging 
the other end of said lever for moving the same 
to actuate Said clamping means to grip Said 
element for Securing Said back rest in adjusted 
position. 

2. A chair of the character described con 
prising a Seat, a back rest connected with Said 
seat and movable to and from an inclined posi 
tion, an element connecting Said Seat and back 
rest and movable relatively to said back rest dur 
ing Said inclining movement thereof, clamping 
means for engaging said element, a lever pivoted 
to Said clamping means and extending in op 
posite directions from its pivotal connection 
therewith, one end of Said lever being connected 
with said back rest, means on said lever for 
actuating Said clanping means, a member 
rotarily Supported on Said back rest and pro 
vided With means for positively actuating the 
opposite end of Said lever to actuate said clamp 
ing means, Spring means for rotating Said mem 
ber to automatically clamp said element, and 
manual means for rotating said member to re 
lease Said element for movement of Said back 
rest. 

3. An adjustable chair comprising a seat, a 
back rest connected With said Seat and movable 
to and from an inclined position, a bar pivotally 
connected to said seat and movably connected 
with said back rest, clamping means for gripping 
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said bar to hold said back rest against move 
ment in either direction, a member rotarily Sup 
ported on said back rest and connected with 
means for operating said clamping means, a 
manually operable element for rotating Said 
member in one direction to actuate Said clamp 
operating means and release said bar, and a 
spring having one end connected to Said back 
rest and its other end to said member and 
tensioned to rotate Said member in the other 
direction to actuate Said clamp operating means 
for clamping said bar. 

4. An adjustable chair comprising a seat, a 
back rest connected. With Said Seat and movable 
to and from an inclined position, an element 
pivotally connected to Said Seat and having a 
sliding engagement with Said back rest, clamp 
iing mechanism connected with said back rest 
for clamping said element to hold said back 
rest against novement, a member threadedly 
engaged With Said back rest and connected With 
means for actuating Said clamping mechanism 
to grip and release Said element, a Spring con 
nected with said back rest and with said men 
ber for rotating the same in one direction to 
actuate Said clamp actuating mechanism to grip 
Said element, and a handle on said member for 
rotating the same in the opposite direction to 
actuate Said clamp actuating mechanism to re 
lease said element. 

5. An adjustable chair comprising a seat, a 
back rest pivotally connected With said seat and 
inCVable to and from an inclined position, an ele 
Inent pivotally connected with Said Seat and hav 
ing a sliding engagement With Said back rest 
during said inclining movement thereof, clamp 
ing Ineans connected with said back rest for 
gripping said element to hold said back rest 
against movement, Said clamping means having 
a lever pivoted thereto for actuating the same, 
a rotary member threadedly engaged with said 
back rest and engages with Said lever, torsional 
Spring neaS connected with Said back rest and 
Inember for rotating the same in one direction to 
actuate Said lever and clamping means to grip 
Said element, and a handle on said member for 
rotating the Sane in the opposite direction to 
actuate Said lever and clamping means to release 
Said element for effecting Said inclining move 
rent of Said back rest. 

ADAM J. MAY. 


