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LNG BACK CHAIR 

Peter Mondy, Detroit, Mich., assignor to Bur 
roughs Adding Machine Company, Detroit, 
Mich., a corporation of Michigan 
Application April 5, 1947, Seria No. 739,553 

- (Cl. 155-161) it. Clairs. 

My invention relates generally to chairs and 
has to do particularly with a chair wherein one 
Or more of the chair portions which engage and 
Support the body of the user are adjustable to 
provide maximum comfort for the user. 
An object of my invention is to provide an in 

proved chair of the foregoing character. 
Another object is to provide an adjustable chair 

which may be formed form a relatively small 
number of simple and inexpensive parts with a 
minimum of machined or close-fitting surfaces, 
and which may be assembled readily with a min 
imum of fitting or adjustment. 

Still another object of the invention is to pro 
wide an improved height adjusting mechanism for 
a chair of the type having a rotatable seat, which 
mechanism after a Simple adjustment, may be 
actuated by simply rotating the chair seat to the 
desired height. 
Another object is to provide a height adjusting 

mechanism for a chair which is simple and rugged 
in construction, and easy to operate and which is 
Substantially concealed within the chair base and 
seat supporting post and thus is protected against 
the entry of dirt and dust, presents a neat and 
attractive appearance and eliminates the likeli 
hood of damage to the clothes of the user. 
Another object is to provide an improved mech 

anism for adjusting the angle of the chair back 
relatively to its supporting means, which is simple 
and sturdy, readily adjustable by the user from 
a sitting position in the chair, which does not re 
quire that the members be accurately dimensioned 
or carefully fitted, and which securely holds the 
chair back in any position to which adjusted. 
A further object is to provide a chair back 

angle adjusting mechanism wherein the relative 
ly adjustable members may be firmly secured in 
adjusted position by a relatively small clamping 
force. 
Another object is to provide a chair back angle 

adjusting mechanism which, after a simple 
manipulation to release a holding means, may be 
operated with a minimum of resistance to adjust 
the angular position of the back relatively to its 
Supporting members. 
Another object is to provide a chair having a 

simple and strong back rest cushion Supporting 
mechanism which may be readily adjusted by the 
user from a sitting position in the chair and 
which permits rocking movement of the back 
cushion on its Support for increased comfort of 
the user as he shifts his position in the chair. 
Further and specific objects of the invention 

are to provide an improved swivel bearing which 
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is simple in construction and which firmly mounts 
the chair seat supporting post for rotation in the 
base in a stable upright position; to provide a seat 
suporting post which is substantially unencum 
bered by external adjusting mechanism; to pro 
wide a height adjusting mechanism which may be 
operated to adjust the chair seat to the desired 
height without soiling the hands or clothes; to 
provide an improved chair back tilting mecha 
nism which may be operated by the user While 
sitting in the chair to adjust the resistance to 
tilting of the chair back; to provide a back mount 
ing mechanism which is self-aligning whereby 
any stresses applied thereto during use are equal 
ized and distortion or bending of the back adjust 
ing mechanism is prevented; and to provide a 
back angle adjusting mechanism having a man 
ually operable clamping mechanism which When 
tightened to a predetermined extent is effective to 
exert a substantially uniform holding effect on the 
angularly adjusted members throughout the en 
tire range of adjustment thereof. 
Other objects and advantages of the invention 

will appear from the following description taken 
in connection with the appended drawings, 
Wherein: 

Figure 1 is a perspective view showing a chair 
constructed in accordance with my invention; 

Fig. 2 is an enlarged fragmentary side eleva 
tional view of a portion of the chair shown in Fig. 
1. With certain of the parts broken away and sec 
tioned for a clearer understanding of the con 
Struction; 

Fig. 3 is a fragmentary side elevational view of 
the latching device for the height-adjusting 
mechanism shown in Fig. 2; 

Fig. 4 is an enlarged fragmentary, perspective 
and partially exploded view of a portion of the 
chair shown in Fig. 1 with certain of the parts 
broken away and in Section for a clearer under 
standing of the construction; 

Fig. 5 is an enlarged fragmentary, sectional 
View taken approximately along the line 5-5 of 
Fig. 2; 

Fig. 6 is a fragmentary view showing a portion 
of the structure of Fig. 2 with certain of the parts 
broken away and in Section for a clearer under 
Standing of the constructiora; and 

Fig. 7 is a perspective view showing the back 
rest support of the chair shown in Fig. 1 and with 
the back rest indicated in broken lines. 
A chair embodying the present invention is ill 

lustrated in Fig.1 and comprises generally a base 
f0, a supporting post ff rotatably mounted in the 

55 base 0 and adapted for vertical adjustment 
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therein, a seat 2 mounted on the seat-support 
ing post fl, and a back rest support 3 extending 
upwardly at the rear of the seat 2 and carrying 
a back rest 4. 
The base O may be formed in any Suitable 

manner but preferably is formed by casting it 
from light metal Such as aluminum. The base 
may have the usual four legs which preferably 
are of hollow form but which are not shown or 
described in detail as they may be of any suitable 
construction. For supporting the chair post 
in the base 0 a generally cylindrical Socket 9 
is provided (Fig. 2) preferably by casting a hub 
20 integrally with the base. The hub 20 is Sub 
stantially housed and concealed within the hollow 
base 0 and is formed with open upper and lower 
ends. 
A generally cylindrical spindle 2, which may 

be formed from a steel tube, is journaled in the 
hub 20 by combined thrust and side-bearing 
means which maintain the vertical position of 
the spindle 2 but permits free rotation thereof 
in the hub 20. The bearing means includes an 
upper thrust bearing 22 which preferably takes 
the form of an annular Self-lubricating ring 
pressed into the upper end of the hub 20 and 
seated against a shoulder 23 therein. The Spindle 
2 is supported by a flange 24 which may be 
formed integrally with the tube from which the 
spindle 2 is formed but preferably is formed as 
a separate ring and welded to the spindle tube. 
The spindle 2 t is retained in the hub 29 by a 
retaining ring 25 preferably formed in two Sec 
tions (Fig. 4) and secured to the base 0 (Fig. 2) 
as by Screws 26 which are threaded into an up 
standing portion 27 of the hub 20 which Surrounds 
the upper open end of the socket 9. The flange 
24 is formed with a peripheral groove 28 adapted 
to receive the retaining ring 25 and provide 
therewith means for preventing dust or other 
small foreign objects from entering the bearing 
22. The bearing means also includes a lower 
bearing 3 which takes the form of an annular 
self-lubricating ring mounted in the lower end 
of the hub 20 by an adapter or mounting ring 
29 pressed into the lower end of the hub and 
seated against a shoulder 30. The lower bearing 
3 aids in maintaining the spindle in Vertical 
pOSition. 
The spindle 2 supports a threaded height 

adjusting element 34 which preferably is formed 
as a threaded stud Secured rigidly in an end Wall 
or floor 35 secured to or integral with the tubular 
Spindle body. 
The supporting stem or post i? is received in 

the spindle 2 in telescoping relation therewith, 
the fit between these members being Sufficiently 
Snug so that the post is Supported firmly in 
a vertical position by the Spindle 2 but is Suf 
ificiently free therein to permit both axial sliding 
and angular rotational movement of the post 
in the Spindle 2. The Supporting Stem or post 

carries at its lower end a threaded adjusting 
member 36 adapted to be screwed on to the 
threaded stud 34 for adjustably mounting the 
supporting post fl on the stud 34. The post ff 
preferably is formed as a tubular member and 
receives therein the adjusting member 36 which 
preferably takes the form of a nut having laterally 
extending diametrically opposed ears 37 adapted 
to enter opposed slots 38 (Fig. 4) formed in the 
side Walls of the Supporting post adjacent its 
lower end. The slots 38 are of sufficient length 
to receive the ears 37 when the nut 36 is tilted 
and inserted through the open lower end of the . 
hollow post . The portion 39 of the post 
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4. 
in which the slots 38 are formed may be reduced 
in diameter to permit the ears 37 to be engaged 
by the lower edges of the slots inwardly of the 
ends of the ears Sufficiently to insure that the 
ears Will not slip out of the slots and at the 
same time permit the ears to be made of Such 
lateral extent that they clear the inner Wall of 
the spindle. The body of the nut 36 may be of 
lesser axial length than the ears 3i in order to 
permit the nut 36 to be inserted in the open end 
of the post and locked into position to bring 
the ears into their slots 38 readily and without 
necessitating lengthening the slots substantially 
beyond the length of the ears to permit this 
manipulation of the nut. 
After assembly of the nut 36 in its position 

(Fig. 2) in the end of the post and with the 
ears 37 in their slots 38 the post and spindle 
2 are assembled by inserting the lower end of 
the post in the upper open end of the spindle 
2. The nut 36 is then Screwed on to the stud 
34 by rotating the post f, the upper end of the 
stud being non-threaded and reduced in diam 
eter to permit easy insertion of the stud end in 
the nut. It will be seen from the foregoing that 
since the spindle 2 is rotatably supported in the 
base 0 the spindle, together With the post ff, 
may be rotated together as a unit relative to the 
base, in which case the post will remain in 
the same position of vertical adjustment with 
respect to the Spindle and to the base f. On 
the other hand, if the Spindle is held against ro 
tation in the base and the post is rotated, the 
nut 36 Will advance along the adjusting stud to 
displace the post axially with respect to the 
spindle 2 to raise or lower the post according 
to the direction in Which it is rotated. 
Means are provided for selectively locking the 

spindle either to the post f for rotation there 
With So that when the latter is rotated no height 
adjustment takes place or for locking the spindle 
2 to the base 0 whereby, upon rotation of the 
post, vertical adjustment of the post is effected 
relative to the base. This means includes a 
tWO-position toggle latch mechanism secured to 
a portion of the Spindle 21 which projects up 
wardly out of the socket f 9 and preferably lo 
cated in a position where it can be operated by 
the user while seated in the chair. The latch 
mechanism includes a latch element 49 pivotally 
mounted as by shoulder Screws 5 secured in 
Spaced brackets 5 attached to the spindle 2 as 
by welding. The latch element 49 preferably is 
formed of sheet material bent into the form of 
a yoke the sides of which have projecting por 
tions 52 providing locking toes adapted to enter 
an elongated opening 53 in the post when the 
latch element is in its upper position, the opening 
53 being of Such vertical length that it will re 
ceive the latch element 49 through the entire 
range of vertical adjustment of the post f. 
Each of the sides of the latch member 49 has 
an extending heel portion 54 adapted to enter 
One of a plurality of latching notches 55 formed 
in the retaining ring 25 when the latch element 
is in its lower position, Preferably at least four 
such notches 55 are provided although, as Will 
become apparent hereinafter, it is only neces 
Sary that one opening be provided in the post. 
The latch element 49 is urged into either of 

its two positions by a Spring 56 anchored at its 
lower end by a stud 57 extending through the 
brackets 5 and secured therein as by split 
washers 58 pressed into annular grooves near 
each end of the stud 57. The spring 56 is dis 
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posed substantially within the latch element 49 
and the upper end is hooked through the top of 
the latch element 49. Thus, When the latch 
element is moved past dead center toward either 
its upper or lower position, it will be urged into 
such position by the spring 56 and held therein 
except when manually moved toward the oppo 
site position. For convenience in manipulating 
the latch, the latch element 49 is provided With 
a handle 69 extending from the top thereof. 

Normally, the latch element 49 is maintained 
in its upper position with the locking toes 52 
entering the elongated opening 53 in the post. , 
thereby locking the post and spindle. 2 posi 
tively together, thus permitting the chair post 

and spindle to turn freely on the base 0 
without vertical displacement. When it is de 
sired to change the adjustment of the height of 
the chair seat relative to the base 0, the latch 
element is withdrawn from the opening 63 and 
rocked downwardly toward its lower position. 
Owing to the toggle action provided by the 
spring 56, the latch element 49 is urged into its 
lower position, as soon as it has been moved 
past dead center, and in its lower position bears 
against the periphery of the retaining ring 25. 
The chair seat 2 is then rotated in the appro 
priate direction to rotate the chair post and 
effect the desired height adjustment. Upon ro 
tation of the chair seat through not more than 
one-quarter of a revolution, the latch element 
49 is brought into position to enter one of the 
notches 55 and thus lock the spindle 2 to the 
base le. Further rotation of the chair Seat ef 
fects rotation of the post relative to the Spindle 
and the adjusting nut carried by the post there 
fore is advanced along the stud, thereby elevat 
ing or depressing the post and the seat accord 
ing to the direction of rotation of the latter. 

If, when the latch element is moved from its 
upper to its lower position, it should happen to 
enter one of the notches 55, rotation of the chair 
seat would immediately initiate axial adjusting 
movement of the post . When the desired 
height of the seat has been obtained the latch 
element 49 is raised to its upper position and the 
chair seat rotated to a sufficient angle (always 
less than one complete turn) to bring the toe 
52 into position where it enters elongated open 
ing 53. The spindle 2 is thereby locked to the 
post and rotates therewith so that the ad 
justing nut and stud are rotated together and 
no vertical displacement of the post takes place; 
the chair seat 2 thus is free to rotate in the 
base at the same elevation. Due to the pitch 
of the threads on the adjusting stud 34 and ad 
justing nut 36, the seat 2 will only be elevated 
or depresed a very slight distance during the 
partial rotation of the seat required to bring 
the latch element 49 into position to engage in 
the post opening 53 and there is no noticeable 
height adjustment during this partial rotation. 
The seat 2 (Fig. 1) which may be of any de 

sired contruction and preferably which takes the 
form of a cushion as is customary, is Supported 
at the upper end of the post by a Seat Sup 
port which preferably includes a mounting plate 
64 (Fig. 2) and a reinforcing plate 65 secured 
to each other and to the chair post prefer 
ably by welding. 
The back rest support is mounted for manual 

angular adjustment relative to the chair seat in 
order to permit adjustment thereof for maxi 
mum comfort of the user. The back rest Sup 
port also is arranged for rearward tilting move 
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ment relative to the seat under the weight of 
the body of the user when the user leans back 
in the chair and is resiliently maintained in its 
raore upright position. 
The back rest Support 3 is mounted for tilting 

movement by a tilting mechanism (Fig. 4) which 
includes a main yoke or frame 69 and an adjust 
ing yoke or frame 70 mounted on a shaft ill, 
pivotally supported in a tubular element 72. 
The tubular element 72 extends through and is 
supported in the chair post and is Secured 
thereto by welding or other Suitable means, the 
yoke O being mounted for rocking movement on 
the shaft and having its arms 78 disposed be 
tWeen the ends of the tube element 72 and the 
arms 75 of the main yoke 69. An abutment or 
shoulder 3 (Fig. 5) adjacent the Outer ends of 
the shaft retains the side plates 75 in Spaced 
relation on the shaft and the yoke 69 is 
secured to the shaft as by nuts 74 to maintain 
the said spaced relationship of the side plates. 
In this manner additional Stability is provided 
for the main yoke 69 when the nuts 74 are tight 
ened. The main or tilting yoke is formed by a 
pair of side plates 25 connected at their front 
ends by a cross bar 6 preferably of square cross 
Section and Secured against turning as by en 
gagement with short flanges it extending from 
the ends of the side plates 75. The adjusting 
yoke 7 includes a pair of side arms or plates 78 
connected at their front ends by a cross bar 79 
in a manner generally similar to the main yoke 
69. The Side arms 8 are bent in or offset at 
their ends to prevent rubbing against the side 
plates 75. A shaft 80 extends between and is 
Secured to the rearward ends of the Side plates 
8 and serves as means for connecting a plurality 

of coil springS 8 to the adjusting yoke 10. The 
SpringS 8 are anchored at their upper ends to a 
shaft 82 (Fig. 5) secured in anchor brackets 83 
depending from the Seat mounting plate 64. By 
employing a plurality of Springs 8 instead of a 
Single Spring, an improved spring action is ob 
tained and the stresses on the associated nem 
bers are more equally distributed. 
The main yoke 69 (Fig. 2) and adjusting yoke 

O are connected at their front ends for simul 
taneously rocking movement about the pivot pro 
Wided by the mounting shaft 7 and for mutual 
angular adjustment by a thread stud 86 extend 
ing through an enlarged opening 8 in the cross 
bar 79 and threaded into the cross bar 76. The 
Stud 86 has a knurled head 88 by which the stud 
can be turned and has an in Wardly tapered por 
tion which bears against a cupped washer 89 
surrounding the stud intermediate the head 88 
and the cross bar 79. Thus it will be seen that 
the SpringS 8, acting through the adjusting yoke 
70 and the adjustable connection between the 
yokes and 69 provided by the stud 86, tend to 
urge the yokes in a clockwise direction (as viewed 
in Fig. 2). The Springs 8 are so dimensioned 
that the yoke 69 is maintained in position where 
in upstanding limit lugs 86 bear against Shock 
absorbent pad 85 secured to the under side of the 
Seat Support. The pads 85 preferably are made 
of non-metallic but relatively hard material, 
such as fiber, to provide a relatively noiseless 
stop for the yoke 69. The counterclockwise 
movement of the yokes against the urge of the 
springs 8 (as viewed in Fig. 4) is limited by the 
inturned lugs Striking against the under side 
of the reinforcing plate 65, an opening 32 being 
provided in the plates 64 and 65 to receive the 
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end of the stud 86 when the yoke 69 is rotated to 
its counterclockwise limit. 
The tension on the springs 8 may be adjusted 

by turning the stud 86 to adjust the angular rela 
tion between the yokes 69 and 70. It will be 
Seen that if the stud 86 is adjusted to bring the 
forward ends of the yokes closer together, a 
greater tension will be applied to the springs in 
their initial position and vice versa. Thus the 
yielding resistance to tilting of the back rest 
support can be adjusted to provide either a soft 
light resistance permitting relatively free tilting 
of the chair back, or a stiff heavy resistance pre 
venting the chair back from being readily tilted, 
or any intermediate degree of yielding resistance. 
The chair back rest support 3 is provided at 

its lower portion with a pair of Spaced mounting 
arms 9 (Fig. 4) for mounting the back rest Sup 
port on the side plates 75 of the yoke 69 and for 
securing the back rest support in adjusted angul 
lar position relative to the side plates 75 as here 
inafter more fully described. For the purpose of 
mounting the back rest Support 3 on the yoke 69, 
a mounting shaft 92 is provided which extends 
between and is secured in the rear ends of the 
side plates 75 as by bolts 93, which latter carry 
bushings 94 (Fig. 5) extending through openings 
95 in the mounting arms 9 . The two end 
bushings 94 extend freely through the openings 
95 in the arms 9 and thus provide a Self-align 
ing bearing for the back rest support 3. The 
shaft 92 and associated members not only Serve 
as means for pivotally mounting the back rest 
support on the yoke 69, but also provides addi 
tional rigidity for the yoke 69. 
Means are provided for securely locking the 

mounting arms 9 in angularly adjusted position 
with respect to the side plates 75 whereby, upon 
suitable simple manual manipulation, the back 
rest support may be adjusted on the side arms 75 
to provide the desired angular position of the 
back rest support relative to the seat when the 
former is in its normally upright position and 
the back rest support may be then "locked' in 
adjusted position. A locking element which 
takes the form of a bolt 96 extends between and 
is carried fixedly in the forward ends of the 
adjusting arms 9, openings 97 (Fig. 4), which 
may be of arcuate slot-like form, being provided 
in the side plates 5 to permit the boit 96 to ex 
tend therethrough. It should be explained at 
this point that the width of each opening 97 is 
of Such extent that the bolt 96 slides freely there 
in and does not bear against either side edge; 
the end portions, however, define the limits of 
adjustability or the relative extent of movement 
between the mounting arms 9 and the Side 
plates 75. A locking lever 98 is pivotally carried 
On each side arm 5 and has an elongated slot 
99 through which the bolt 96 extends. The lock 
ing levers 98 are mounted for free pivotal move 
ment relative to the respective side plates 75 
(except when restrained as hereinafter ex 
plained) and for this purpose a rod 00 is ex 
tended between and Secured in the side plates 
75 as by bolts of; the rod 00 also serves to 
impart added rigidity to the yoke 69. 

For the purpose of restraining the locking 
leverS 98 against angular movement about their 
respective pivotS Whereby they lock the bolt 96 
against movement about its pivot manually oper 
able means are provided for frictionally retain 
ing the locking level's in fixed positions of angu 
lar adjustment relative to the side plates. Such 
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8 
restraining means includes preferably a manu 
ally operable wing nut 03 threaded onto one end 
of the bolt 96 and adapted to be tightened on 
the bolt to clamp the locking levers 98 against 
the adjacent side plates 75, respectively. In 
Order to provide a clamping abutment for the 
locking leverS 98 a sleeve 07 and two washers 
05 having a combined extent substantially equal 

to the Spacing between the locking levers are 
interposed between the latter and are carried on 
the bolt 96. Three additional washers O6 are 
carried on the bolt 96, one being disposed be 
tween each of the side plates 75 and the adja 
cent mounting arm 9? and the third between the 
Wing nut 03 and the adjacent arm. The bolt 
96 is prevented from working out of position or 
turning, when the wing nut is tightened or loos 
ened, by a keeper 04 secured on the mounting 
arm at the side of the chair away from the wing 
nut 03 and engaging a flat or a head 102 formed 
at the adjacent end of the bolt. 
The locking levers 98 (Fig. 6) are so mounted 

and their slots 99 are so arranged that when the 
restraining means is released (by backing off the 
Wing nut 03 from its clamping position) the 
locking levers are free to turn about their mutual 
pivot to permit the bolt 96 to slide along the slots 
99 and move about its pivot 94. Thus, the back 
rest Support 3 may be moved about its pivot 94, 
to, adjust its angular position on the side arms 75. 
To permit the locking leverS 98 to move about 
their pivot, the latter is offset from a plane 
through the bolt 96 and the pivot about which it 
is movable. The Several parts are shown in one 
extreme position of adjustment in Fig. 6, the 
back rest Support 3 being in its most backwardly 
tilted position relatively to the chair seat. When 
the back rest Support 3 is moved to its most 
upright position (indicated in broken lines) the 
bolt 96 slides to the opposite end of the slots 99, 
the locking levers 98 being moved in a clockwise 
direction (as viewed in Fig. 6) to a corresponding 
position (one of the locking levers being shown 
in this position in broken lines in Fig. 6). 
The slots 99 in the locking levers 98 are 

arranged with their longitudinal side edges, ex 
tending at a wide acute angle to the direction of 
movement of the locking bolt 96. Hence, upon 
the application of a pivoting force on the side 
arms 9, the locking bolt 96 exerts a force at a 
wide acute angle against a corresponding side 
edge of each slot. If the locking levers are not 
clamped against movement the locking bolt cams 
the locking levers about their pivot, the resist 
ance to movement being relatively light. How 
ever, if the locking levers are clamped, the appro 
priate edge of each slot exerts a shear or binding 
action on the locking bolt which resists move 
ment of the bolt along the slots and thus prevents 
movement of the bolt about its pivot. The angu 
lar posion of the slot edge relative to the direc 
tion of movement of the bolt is such that a rela 
tively light frictional clamping force on the lock 
ing levers is sufficient to resist a relatively heavy 
force tending to move the locking bolt about its 
pivot. 
The locking levers preferably are so arranged 

and their slots are so positioned that the angle 
between the longitudinal edges of the slots and 
the direction of movement of the locking bolt 
does not vary greatly throughout the entire range 
of angular adjustment between the side arms 9 
and the side plates 75. Accordingly, a substan 
tially uniform holding effect or shear action is 
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obtained for any predetermined degree of tight 
ening of the clamping means, regardless of the 
position of adjustment of the side arms and side 
plates. To provide this uniformity and the de 
sired angular relationship between the slot edges 
and the direction of movement of the locking 
bolt, the pivot of the locking lever may be dis 
posed So that a plane passing through this pivot 
and the locking bolt is approximately perpen 
dicular to a plane through the locking bolt and 
its pivot; at the same time the Slots in the locking 
levers are arranged with the plane of their longi 
tudinal center lines, making a wide acute angle 
With a plane through the pivots of the locking 
levers and the locking bolt. For example, the 
longitudinal center line of the slot may approxi 
mately bisect the angle between planes through 
the bolt and through the pivots of the bolt and 
the locking lever respectively. Preferably, the 
slot is arranged so that when the locking levers 
are in mid-position, the slot edges extend at an 
angle of slightly more than 45, for example, 
End 50°, to the direction of movement of the 
olt. 
Thus, it will be seen that when it is desired 

to adjust the angle of the back rest, support rela 
tively to the Seat, the wing nut 3 is loosened 
to release the clamping means. The back rest 
Support then may be manually moved angularly 
about its pivot on the side arms 3, the locking 
levers being free to move about their pivots to 
permit this angular movement to take plage with 
Out Substantial resistance. When the desired an 
gular adjustment is obtained, the back rest sup 
port may be secured in adjusted position by mere 
ly tightening the wing nut 3. The wing nut, 
03 is So located that it may be operated by the 

Occupant of the chair from a sitting position in 
the chair. 
The openings 9 in the side plates are so shaped 

and are of Sufficient width to permit free move 
ment of the locking bolt therein when the back 
rest support is adjusted angularly on the Side 
arms. These openings, however, serve to provide 
Surfaces adjacent the locking bolt against Which 
the clamping elements (i. e. the washer's 86) 
may engage to permit the axial clamping force to 
be applied against the locking levers. These 
openings also may serve to limit the extent of 
angular movement of the locking bolt in the event 
there is a tendency to rock the back rest Sup 
port beyond its normal adjusting imovement and 
thus prevent damage to the locking levers. 
The back rest Support or back Supporting men 

ber 3 (Fig. 7) preferably consisting of a light 
cast metal such as aluminum, Supports tWC rods 
108 disposed in parallel relationship and Secured 
to bosses formed near the top and on the inside 
portion of the back rest. Support. The reds (8 
provide means for Supporting a pair of clamp 
brackets 9 in slidable and adjustable relation 
ship therewith and adapted to support, the back 
rest cushion i. The bracketS are Secured to a 
cross connecting plate Such as by Welding, 
which plate has end portions if extending out 
Wardly from and located on the rear side of the 
rods 38. Arcuately shaped guiding elements 2 
are formed on the top and botton of the brackets 
09 to maintain a parallel sliding motion on the 

rods 8 when the back rest cushioi is raised or 
lowered. he brackets 9 have outwardly di 
rected ears 3 having openings to freely receive 
knurled-headed thumb screws which also are 
threaded into the ends. A of the piate and 
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10 
brackets to the rods is 8. A forwardly directed 
lug 5 is formed on each bracket and has an 
Opening in the forward end thereof adapted to 
pivotally support a stud S Secured in an ear 
forried on a pair of brackets Secured to the 
back of the cushion 4. 
MeanS are provided for adjusting the angular 

position of the back rest cushion relatitie to the 
back, supporting member which includes rub 
ber headed thumb screws 8 carried in thread 
ed collars 3 secured to the brackets 7. 
The brackets are mounted on the back of 
the cushion it in Such position that the pivot 
Studs are located above the horizontal center 
line of the cushion and the weight of the cushion 
below the said center line tends to maintain the 
Cushion in a vertical position unless otherwise 
held out of this position by the rubber headed 
thumb screws contacting in the channel portions 
of the back Supporting in2iber 3. A rubber stop 
2 secured to the back Supporting member ad 

jacent the top thereof is adapted to contact the 
back of the cushion if the Said cushion is rotated 
counterclockwise (Fig. 7). The length of the 
lugs 5 and the height of the rubber stop 20 
is Such that both the height and tilting adjust 
ments are accessible to the USer of the chair with 
out danger of pinching the fingers or hands while 
making Said adjustmentS. 
From the foregoing it will be seen that my in 

vention provides a novel and improved chair which 
is of sturdy construction but which may be made 
light in Weight, and Which may be manufactured 
and assembled readily aid relatively insxpen 
sively. The construction involves a minimum of 
machined parts or partS requiring close tolerances. 
Many of the parts may be made by casting or 
stamping, or from bar, rod Ol' tube Stock by Sim 
ple operations. The parts may be aSSembled 
readily with a minimum of fitting or adjusting. 
The seat height adjusting mechanism is Sim 

ple but sturdy and may be operated conveniently. 
It is substantially housed and concealed and thus 
is well protected against dust and dirt; in addi 
tion the chair presents a neat, and pleasing ap 
pearance. The Swivel mounting requires no lu 
brication or other attention and is effective to 
maintain the chair post in stable upright posi 
tion. 

ihe mechanism for adjusting the angle of the 
back rest support is simple in construction and 
operation and is effective to maintain the back 
rest support securely in adjusted position. The 
mechanism may he manipulated by the user from 
a sitting position in the chair and requires but 
little force to accomplish the desired adjustment 
and locking of the back rest Support in adjusted 
position. The structure is such that stresses Set 
up in the chair are equalized aind bending and 
distortion are avoided. 
The tilting mechanisin which mounts the back 

support for tilting movement in its Support is 
simple and rugged and may be adjusted from a 
sitting position in the chair to adjust the Spring 
tension. The construction provides a balanced 
spring action and minimu.in distorting Stresses in 
the chair members. 
While I have shown and described herein one 

form of structure embodying my invention, it will 
be understood that changes in details and ar 
rangements of parts may be resorted to without 
departing from the spirit of the invention. 

I claim: 
1. A tilting back chair comprising a Seat Sup 

when tightened securely clamp the plate and 75 port, a tilting frame and an adjusting frame, 
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means mounting said frames intermediate their 
ends for pivotal movement on said seat support 
independently about a common pivotal axis, 
means adjustably connecting said frames at the 
forward ends thereof for joint movement about 
Said axis, spring means resiliently connecting 
Said adjusting frame to said seat support at the 
opposite end of Said adjusting frame from its 
Connection to Said tilting frame, and a back rest 
Support carried by said tilting frame at the op 
posite end of Said tilting frame from the ad 
justable connection between said frames. 

2. A tilting back chair comprising a seat sup 
port, a tilting yoke including spaced side arms 
and a croSS-bar connected to said arms adja 
cent one end thereof, a back rest Support car 
ried by said arms adjacent the other ends there 
of, an adjusting yoke including spaced side arms, 
and cross-bars connected to said adjusting yoke 
side arms adjacent the ends thereof, one of which 
is disposed adjacent the cross-bar of Said tilt 
ing yoke, means pivotally mounting said yokes 
for independent pivotal movement on Said seat 
support, means adjustably connecting the croSS 
bar of said tilting yoke to said adjacent croSS 
bar of Said adjusting yoke for common pivotal 
movement on said seat support and for angular 
adjustment of said yokes relative to each other, 
and spring means connected between the other 
cross-bar of said adjusting yoke and said seat 
support for resiliently resisting pivotal movement 
in one direction of said yokes on Said seat Sup 
port. 

3. An adjustable chair comprising seat Sup 
porting means, a positioning element mounted on 
said seat supporting means, a back rest Support 
pivotally mounted on said positioning element for 
angular adjustment thereon, means for Secur 
ing said positioning element and back rest Sup 
port in relative angularly adjusted position, said 
securing means including a locking element car 
ried by said back rest support, a locking lever 
pivotally mounted on said positioning element 
and having an elongated opening receiving Said 
locking element for sliding movement therein 
permitting relative angular adjustment of Said 
positioning element and Said back rest Support, 
and manually operable means for actuating said 
locking element to restrain said locking lever 
against movement about its pivot to hold said 
positioning element and said back rest support 
against angular movement relative to each other. 

4. In an adjustable chair having a Seat Sup 
port member and a relatively adjustable back 
rest support member, a positioning element 
mounted on said seat Support member, means 
pivotally mounting said back rest support on 
Said positioning element, a locking element car 
ried by Said back rest support member for move 
ment therewith, means including a locking lever 
pivotally carried by said positioning element and 
having an elongated opening slidably receiving 
Said locking element, said last-named means be 
ing effective when said locking lever is restrained 
against movement about its pivot to hold said 
positioning element and said back rest support 
against angular movement relative to each other, 
and manually operable means for clamping said 
locking lever frictionally against said positioning 
element for restraining said locking lever against 
movement about its pivot. 

5. In an adjustable chair having a seat sup 
porting member, a positioning element mounted 
on Said Seat Supporting member, a back rest sup 
port pivotally carried by said positioning ele 
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ment, a locking element carried by Said back 
rest support for movement therewith, a locking 
lever pivotally carried by said positioning ele 
ment and having an elongated slot slidably re 
ceiving said locking element, and manually Op 
erable means for actuating said locking element 
to restrain said locking lever against movement 
about its pivot whereby upon the application of 
a pivoting force on Said back rest support an 
edge of said slot exerts a shear action on Said 
locking element to thereby hold said positioning 
element and back rest Support against angular 
movement relative to each other. 

6. In an adjustable chair having a seat sup 
porting member, a positioning element mounted 
on said member, a back rest support pivotally 
mounted on Said positioning element, a locking 
element carried by said back rest support for 
pivotal movement thereWith, a locking lever piv 
otally carried by said positioning element and 
having an elongated, linear opening receiving 
said locking element for sliding movement there 
in and formed with an edge shaped to exert a 
shear action on Said locking element upon the 
application of a pivoting force on said back rest 
Support When Said locking lever is restrained 
against movement about its pivot, and manually 
operable means for restraining said locking lever 
against movement about its pivot to thereby 
cause Said locking lever to hold said positioning 
element and back rest Support against angular 
movement relative to each other. 

7. In an adjustable chair having a Seat Sup 
porting member, a positioning element mounted 
on said member, a back rest Support, means piv 
otally mounting said back rest Support on Said 
positioning element, a locking element carried 
by Said back rest Support for pivotal movement 
therewith, a locking lever pivotally carried by 
Said positioning element and having an elon 
gated opening receiving Said locking element for 
sliding movement therein and extending non 
concentrically to the pivotal axes of Said locking 
lever and of Said back rest Support, and manu 
ally operable means for restraining said locking 
lever against movement about its pivot to cause 
the edge of Said opening to exert a holding force 
against said locking element and thereby hold 
said positioning element and back rest Support 
against angular movement relative to each 
other. 

8. In an adjustable chair having a seat sup 
porting member, a positioning element mounted 
on said member, a back rest Support, means 
pivotally mounting said back rest Support on said 
positioning element, a locking element carried 
by Said back rest Support for pivotal movement 
therewith, a locking lever pivotally carried by 
Said positioning element and having an elongated 
opening receiving said locking element slidably 
therein and having edge portions extending at 
an acute angle to the direction of movement of 
Said locking element about its pivotal axis to 
thereby exert a shear action. On Said locking ele 
ment upon the application of a pivoting force on 
said back rest Support When said locking lever is 
restrained against movement about its pivot, and 
manually operable means for restraining said 
locking lever against movement about its pivot 
to thereby hold said positioning element and 
back rest support against angular movement 
relative to each other. 

9. In an adjustable chair having a seat Sup 
porting member, a positioning element mounted 
on said member, a back rest support pivotally 
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mounted on said positioning element for angular 
adjustment thereon, a locking element carried by 
said back rest Support for pivotal movement 
therewith, a locking lever mounted for pivotal 
movement on said positioning element about a 
pivot lying in a plane passing through Said lock 
ing element and extending at an angle of ap 
proximately 90° to a plane passing through said 
locking element and its pivot, Said locking lever 
having an elongated slot-like opening receiving 
said locking element for sliding, movement there 
in, said opening extending with its longitudinal 
center line lying in a plane approximately bisect 
ing said angle, and manually adjustable means 
for restraining said locking lever against move 
ment about its pivot whereby upon the applica 
tion of a pivoting force on said back rest Sup 
port, an edge of said opening exerts a shear ac 
tion on said locking element and holds said posi 
tioning element and back rest Support against 
angular movement relative to each other. 

10. In an adjustable chair having Seat Sup 
porting means, a positioning element mounted on 
said seat supporting means, a back rest Support 
having a forwardly projecting element integral 
therewith, a locking element carried in the end 
of said projecting element, means Supported on 
said projecting element intermediate said lock 
ing element and said back rest support for pivot 
ally mounting said back rest Support on Said posi 
tioning element for relative angular movement 
therebetween, a locking lever pivotally mounted 
on said positioning element and having an elon 
gated opening receiving said locking element for 
sliding movement therein to effect pivotal move 
ment of Said locking lever When Said back rest 
support is moved angularly relative to said posi 
tioning element, and manually operable means 
for clamping said locking lever frictionally 
against said positioning element to prevent 
pivotal movement of said locking lever to restrain 
said back rest support and positioning element 
against angular movement relative to each other. 
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11. An adjustable chair comprising seat Sup 

porting means, a positioning element mounted on 
said Seat Supporting means, a back rest Support 
member, means pivotally mounting said back rest 
Support member on said positioning element for 
relative angular movement therebetween, a lock 
ing element carried by Said back rest Support 
member for movement therewith, an arcuate 
shaped opening in said positioning element dis 
posed concentric with said pivotal mounting 
means and freely receiving said locking element 
for concentric arcuate movement therein, the 
respective end portions of Said aircuate-shaped 
opening defining the maximum extent of angu 
lar movement in each direction of said locking 
element and back rest support member relative 
to Said positioning element, a locking lever pivot 
ally carried by said positioning element and hav 
ing a linear opening slidably receiving said lock 
ing element to effect pivotal movement of said 
locking lever on said positioning element during 
relative angular movement of said back rest Sup 
port member and positioning element, and manu 
ally operable means for clamping said locking 
lever frictionally against said positioning ele 
ment to restrain said locking lever against pivotal 
movement on said positioning element. 

PETER MONDY. 
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