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1 Claim. (Cl. 155-163) ' 

This invention relates to reclining chairs, and more 
particularly to apparatus for supporting rows of reclin 
ing chairs arranged side by side as in theaters, audi 
toriums, and the like. _ 
A number of problems are presented in the construc 

tion and design of reclining seats for theaters and cer 
tain of these'problems relate‘to the ease with which the 
back rest may be reclined by chair occupants of different 
sizes and weights. Thus if a reclining chair is adapted 
to bear the weight of a heavy person in proper balance, a 
lightperson may not even be able to recline the back 
rest of the chair at all. While if the chair is adapted to 
balance the weight of a light occupant, the heavy occu 
pant may be extremely uncomfortable because the back 
rest will then yield readily to a fully reclined position. 
Other problems in the design of this type of chair relate 
to the possibility of obstruction between the side ele 
ments of the chair and the reclining back rest. For in 
stance, the clothes of the occupant may become caught 
between the back rest and the side elements as the back 
rest swings forward from a reclined position to an erect 
position, and also it is possible that the person seated 
behind the chair may get .his foot caught between the 
side elements and back rest of the chair in front of him 
as the back rest of the chair in front is permitted to 
move from a fully reclined‘ position forward to an erect 
position. Also provision must be taken to keep clothes 
and the like from getting caught in the ‘other moving parts 
of the reclining mechanism for the back rest. Another 
problem in this connection relates more speci?cally to the 
means for limiting the pivotal motion of the back rest 
when it reaches the fully reclined position so that, it is 
brought to a gradual stop without abutment against a 
hard surface. 

Therefore, it is an object of my invention to provide 
a theater seat construction together with supporting 
mechanism which, at one and the same time, will be 
adapted to accommodate occupants of different sizes and 
weights under substantially the same conditions of ease 
of recline. Another object of my invention is to provide 
such a structure wherein the reclining action ‘of the chair 
will be free from obstruction, and in which the‘danger 
of clothes and the like getting caught between the back 
rest and supporting elements, or in the internal reclin 
ing mechanism, is eliminated. Still another object of my 
invention is to provide a structure which accomplishes 
the foregoing objects and which also is adapted to reach 
a limiting position of recline without coming up against 
a hard stop. 
In the accomplishment of these and other objects of 

my invention in a preferred embodiment thereof, I ‘em 
ploy a chair having a seat and a'back rest. The seat and 
back rest are supported by means of upright standards, 
serving either as aisle supports for the side of one chair, 
or as supports between two adjacent chairs. The back 
rest is pivotally connected to the standard at a relatively 
low point both on'the standard and the back rest, and 
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is adapted to move from an erect position roughly ad 
jacent to the rear edge ‘of the standard to a reclined 
position substantially to the rear and separated from 
the standard. In order to control the reclining position 
of the back rest, I pivotally connect thereto a link arm 
which extends forward from the back rest into an en 
closed ‘chamber located in the upper part of the upright 
standard. Internally of this chamber the link-arm is con 
nected to a compression spring which tends to urge the 
link forward and carry the back rest of the chair for 
ward into the erect position. 
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‘The link arm is connected to the back rest in an 
elevated position well above the pivot axis of the back 
rest and in the area of the back rest corresponding sub! 
stantially to the small of the back of the occupant, and 
the spring'which acts on‘ the link arm is selected to pro 
vide a spring force which will substantially counter‘ 
balance the weight of an average occupant. The force 
of the spring increases as the back rest is reclined, but 
since the weight of the occupant is more effective as 
the ‘back rest reclines, the result is to maintain a sub 
stantially constant relationship between reclining and 
restoring'forces acting on the back rest. 

In order to avoid any obstruction to the reclining ac 
tion of the back rest, I provide a guard plate laterally of 
the back rest extending forward alongside and parallel 
to the standard. This obviates any gap opening up be 
tween the‘back rest and standard when the back rest 
is in the fully‘reclined position. 

. It is 'a feature of my‘invention that the low pivot 
point for the back rest, the relatively high pivot point 
for the link arm, together with the specially selected‘ 
spring,'lprovide a variable spring and leverage system for 
use by chair'occupants of different sizes and weights. 
Forninstance, a large and heavy occupant of the chair‘ 
need only lower his position in the chair a relatively 
shortdistance' in orderto reach a convenient balancing 
position between his weight and the forces tending to 
restore the back rest to an erect position, and when this‘ 
positionis attained the back rest may be reclined to 
any angle‘ between its limits. of recline and remain there 
under conditions of equilibrium. When the heavy occu 
pant lowers his position, he automatically shortens the 
lever arm against which his weight works in relation to 
the built-in lever arm between the pivot axis of the back 

, rest and the pivot point of the link arm. A light occu 
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pan can achieve the same results by sitting up to a 
greaterv height in the chair, thereby lengthening the lever 
arm against which his weight works effectively. 
An additional feature of my invention relates to the 

means for, limiting the motion of the back rest in the 
fully. reclined - position. When the back rest is fully 
reclined, the compression spring is completely com 
pressed sothatpthe various coils of the spring abut solid 
lyl one against the other. This brings about a gradual 
limiting action because of the non-uniformity with which: 
the‘ coiled elements of the compression spring abut eachv 
other. > . 

Still another feature of my invention relates to the‘ 
inter-relationship between the supporting standards, the 
back rest and the guard plate connected to the back rest 
and lying’ adjacent to the standard. The guard plate‘ 
serves the dual function of providing a pivotal support 
for the backrest,-as ‘well as closing up a gap which may 
exist between the supporting standard and the back rest. 

Further objects and features of my invention will bestv 
be understood and appreciated from a detailed descrip 
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tion of a preferred embodiment thereof, selected for 
purposes of illustration, and shown in the accompanying 
drawings, in which: , p ‘ . > . 

Fig. lvis a view in perspective ofpthe cut away portion 
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of the seat and back rest of my invention adjacent to 
the supporting standard, showing also portions of the 
support standard cut away to expose the internal 
elements thereof; 

Fig. 2 is a view in side elevation of. the upright sup 
porting standard with one side cover plate removed to 
expose its internal construction and also ‘showing a back 
rest and seat, together with various positions thereof in 
dotted lines; 

Fig. 3 is a view in cross section along the lines 3—3 
of Fig. 2; and 

Fig. 4 is a cross sectional view in front elevation along 
the lines 4-4 of Fig. 2. 
The preferred embodiment of my invention herein 

shown comprises an upholstered seat 10 and back rest 
12 supported along one side thereof by an upright stand 
ard indicated generally in Fig. 1 at 14. It will be un 
derstood that the upright standard 14 may be positioned 
between two chairs in a row of chairs, or else it may 
be employed as an end supporting standard along the 
aisle of a theater, auditorium or the like. ' 
The upright supporting standard 14 is fabricated from 

structural steel elements including legs 16 joined cen 
trally by a web 18, and being provided with a top brace 
20 at the top. An arm rest 22 may be mounted on the 
top brace 20 at the top of the standard 14. In the up 
per portion of the standard 14, I provide a shallow longi~ 
tudinally extending chamber indicated at 24 which is 
?anked on either side by cover plates 26. The cham 
ber 24 houses the elements which control the position 
of the back rest, as will be more fully described presently. 
The seat 10 may be a?ixed to the standard 14 or else 

may be pivotally mounted, but since this phase of the 
construction of the seat forms no part of the present in 
vention, it will not be further described in detail ‘herein. 
The back rest 12 is provided with a forwardly ex 

tending guard plate 28 along the side thereof, and ex 
tending parallel to the standard 14 closely adjacent to 
the cover plate 26 of the chamber 24. The back rest 12 
is pivotally connected at 30 to one of the legs 16 of the 
standard 14 along the rear portion thereof in the area 
of the web 18 with the guard plate 28 serving both as a 
guard plate and as a stiifening member for supporting 
the back rest on the pivot 30. It will be understood that 
the back rest 12 is mounted to pivot from an erect po 
sition, shown in solid lines in Fig. 2, with the back rest 
adjacent to the rear edge of the standard 14 to a reclined 
position, shown in phantom lines in Fig. 2, with the back 
rest substantially separated from and to the rear of the 
standard 14. In the reclined position the guard plate 
28 still remains adjacent to the rearmost edge of the 
standard 14 thereby obviating a gap opening up between 
the back rest 12 and the standard 14. 

In order to control the position of recline of the back 
rest 12, I employ a link arm 32 pivotally connected to 
the guard plate 28 at 34 and extending forward there 
from into the chamber 24. It will benoted that the 
pivot point 34 of the link arm 32 on the guard ‘plate 28 
is substantially separated from the pivot point 30 of the 
back rest 12, thereby establishing a substantial lever 
arm employed in the control of the position of the back 
rest. It will also be seen that the pivot point 34 is lo 
cated with relation to the back rest substantially in the 
area of the small of the back of the vchair occupant. 
link 32 extends forwardly into the chamber 24 and is 
provided with a cylindrical rod extension‘36 which passes 
through a spring supporting plate 38, which is connected 
to the standard 14. Forward from the spring support 
ing plate 38, I mount a helical compression spring ‘40 
on the rod 36 and‘ retain the same thereon by means of 
a bolt 42 threaded to the forward end of the rod 36. 
A lock nut 44 is employed 'to hold the bolt 42 in ‘posi 
tion of adjustment. Thus it will be seen that the com 
pression spring 40 seats against the support plate 38 at 

10 

15 

20 

25 

4 
its rearmost end and urges the link arm 32 forward by 
pressing forwardly against the rearmost surface of the 
nut 42. In order to limit the forward travel of the link 
arm 32, I provide a stop lug 46 on the link arm 32 to the 
rear of the support plate 38. Thus when the back rest 
12 is in the erect position, ‘the stop lugs 46 come up 
against the rearmost surface of the support plate 38. 
When the back rest 12 is in the fully reclined position, 
the link arms 32 draw the rods 36 to the rear and the 
nut 42 completely compresses the spring 40 such that 
the various coils of the said spring 40 abut one another 
in ?rm contact. Since there is a great multiplicity of 
these coils, however, it will be understood that they abut 
one another in an irregular sequence so that the back 
rest does not come up against any ?rm stopping element. 
Instead of a sharp or abrupt stop at the fully reclined po 
sition, this arrangement brings about what may be de 
scribed as a gradual limiting action. 
The spring 40 is selected with regard to its strength 

to counterbalance the weight of an average occupant 
seated in the chair, and while the force of the spring 40 
increases gradually as the back rest 12 is reclined, it will 
be seen that the vertical component of the weight of 
the occupant of the chair likewise increases as the chair 
reclines. This arrangement brings about a substantial off 
set of the increase of the force of the spring 40 and thus 
a condition of substantial equilibrium is attained regard 
less of the position of recline of the back rest. In other 
words, the occupant can recline the back rest fully or 
partially as he desires and the back rest will remain sub 
stantially in the position desired. With this arrange 
ment, a heavy occupant need only lower his position 
slightly on the back rest 12 shifting somewhat further for 
ward on the seat 10, and the-same conditions of equi 
librium of balance will be attained. The effect of such 
a shift in position is to change the load lever arm estab 

, lished by the gravitation forces of the occupant against 
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the back rest 12, and by shortening the lever arm for 
a heavy person, it will be seen that the same conditions 
of equilibrium may be obtained as for a light person 
employing a longer lever arm. 

Since certain minor variations of this preferred em 
bodiment of my invention will now be apparent to those 
skilled in the art, it is not my intention to con?ne the 
invention to the precise form herein shown, but rather to 
limit it in terms of the appended claim. 
Having thus described and disclosed a preferred em 

bodiment of my invention, what I claim as new and de 
sire to secure by Letters Patent of the United States is: 
A chair comprising, a seat, a back rest, means support 

ing said seat and back rest including an upright stand 
ard adjacent to one side of said seat and back rest, walls 
in said standard ‘forming a ‘longitudinally extending 
chamber, means pivotally connecting said back rest to 
said standard to pivot said back rest relative thereto 
from an erect position adjacent to the rearmost extremity 
of said chamber to a reclined position substantially sepa 
rated from and to the rear of said chamber, a link piv 
otally connected to said back rest at a point substantially 
above the pivotal connection between said back rest and 
said standard, said link extending forward from said back 
rest :into said chamber, a compression spring in ‘said 
chamber connected .to said link and urging the same for 
ward whereby said back rest is resiliently urged for 
ward to the said erect position, said spring having a 
multiplicity of coiled elements therein which abut one 
another when said spring ‘is in a fully compressed state, 
and said link carrying said spring ‘to ‘the said fully com 
pressed state when said back rest is reclined fully to 
the rear to the said reclined position,‘whereby said spring 
acts through said ‘link both resiliently to resist reclining 

‘ of said back rest and to limit said reclining by virtue 
of ‘the abutment of the multiplicity of said coiled ele 
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ments of said spring, the pivot for said back rest being 
located in a vertical plane separated from and to the 
front of said back rest, a separate pivot for said seat 
located in a vertical plane to the rear of the center of 
gravity of said seat and substantially separated from and 
to the front of the plane of said back rest pivot, where 
by an occupant of said chair may bring his weight more 
fully against said back rest independently of support 
from said seat by shifting his position on said seat, and 
said spring having a compression force equal to the 
force required evenly to counterbalance the weight of 
an average occupant in the various positions of recline 
of said back rest. 
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