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UNITED STATES PATENT OFFICE 
2,620,861 

SPRNG SEAT AND BACK CONSTRUCTION 

Howard H. Oothoudt, Wichita, Kans, assignor to 
Mueller Furniture Co., Grand Rapids, Mich., a 
limited partnership 

Application December 14, 1950, Serial No. 200,841. 
(CI, 155-79) 13 Claims. 

This invention relates to improvements in 
Spring seat and back constructions for chairs, 
sofas, automobile seats and the like. The novel 
spring construction of this invention is adapted 
for tight seat upholstery as well as cushioned 
upholstery. 
As is well known, much of the upholstered 

furniture constructions in use and available to 
day include webbing or strings that are liable 
to stretch, sag or brake. These constructions 
have the further disadvantage that the larger 
the size in which they are made, the greater 
the tendency to stretch, sag and break, and the 
more difficult it is to achieve a durable con 
struction that is substantially uniform in its 
Supporting functions throughout the Supporting 
area. 

With these limitations and disadvantages in 
mind, it is the principal purpose of this inven 
tion to provide a spring seat or back construc 
tion of multiple leaf spring units that can read 
ily be combined to what ever size is desired and 
which, when used together, will provide a trou 
ble-free uniformly acting supporting surface of 
any desired size. 
Another important object of this invention is 

to provide a frame-supported seat or back con 
struction comprising essentially two or more 
continuous leaf spring members having an up 
per and a lower leg and extending side by side 
in Spaced relation with tension spring means 
connecting one set of ends to the frame, and 
One or more tension imposing members con 
necting the other set of ends thereto. 
More specifically, it is an object of this in 

vention to provide a metallic seat or back con 
struction embodying a plurality of leaf spring 
members of generally V-shape arranged side by 
side, with compression spring means disposed 
between the free end portions of their legs. 
A more specific object resides in the provision 

of a Spring construction of this character that 
is supported in a frame by tension springs at 
one end and lengthwise adjustable rigid sup 
ports at the other-end adapted to maintain ten 
sion on the tension springs and to permit move 
ment there along. 
These and other more specific objects con 

tributing to economy in manufacture and satis 
faction in use will be more fully understood 
from the fully detailed description of preferred 
embodiments of the invention, when taken in 
connection with the accompanying drawings, in 
which: 

Fig. 1 is a side perspective view of a combina 
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2 
tion of seat and back units embodying the novel 
Spring construction; 

Fig. 2 is an enlarged vertical section of th 
combination of Fig. 1 showing the application of 
cushions and upholstery to the spring seats and 
back of a chair or Sofa, - 

Fig. 3 is a partial plan view showing certain 
details of the Spring seat construction of Fig. 
l; and - - 

Fig. 4 is a vertical section similar to Fig. 2 
showing the manner in which the spring seat 
and back constructions may be embodied in an 
upholstered automobile seat or the like. 

In Fig. 1 of the drawings, a combination unit 
9 is shown to comprise a horizontal seat 2 and 

an inclined back f4, as they appear before the 
application of cushions or upholstery covers. 

It will be noted that the seat 2- and back 
4 have an integral or common frame 6 of 
Wood or other Suitable construction material. . 
The Seat unit 2 includes a rectangular frame 

8 having opposed front and rear bars 20 and 
22 and side bars, 24, 24, with a plurality of gen 
erally V-shaped leaf spring members 26 arranged 
and Supported in spaced parallel planes perpen 
dicular to the general plane of the seat frame 
8. These leaf Spring members 26 can be fab 

ricated in a variety of ways, but it is preferred 
to shape them from a single leaf or flat strip 
of spring metal, to provide a longer upper leg 
28 and a shorter horizontally extending lower 
leg 30 having a rearward connecting portion 32 
therebetween. The arrangement is such that 
the spring strips lie in the common planes. de 
fined by their upper and lower legs 28 and 30. 
The approximate V-shape is not symmetrical be 
cause the vertically extending connecting por 
tion 32 makes an approximate right angle with 
the lower leg 30 and a substantially larger angle 
with the upper leg 28. The angle between upper 
leg 28 and lower leg 30 is sharply acute. 
For purposes of mounting and stiffening, each 

lower leg 30 has a forward downturned end 34, 
and is connected with the next adjacent spring 
member 26 by a rearward spring strip 36, which 
may be riveted or tack welded to the under 
sides thereof. The forward downturned ends 
34 are Securely Connected together in similar 
manner by a forward metallic strip 38 secured 
to the backs of said ends by riveting or welding. 
An upper strip 42 of spring metal is likewise 

secured across the ends of the longer upper legs 
28 and on the top sides thereof in the same 
manner that has been described. Other and 
similar transverse strips 44 and 46 are secured 
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to the undersides of the upper legs 28 at Spaced 
intermediate positions as shown. A U-shaped 
border wire or rod 48 may be mounted in Spaced 
relation around the front edge and sides of the 
upper legs 28 by means of a piurality of Strip 
metal, loop-shaped clips 50 riveted, Welded or 
otherwise secured in place at spaced points along 
the front edge and SideS. 

Figs. 1. and 2 clearly, illustrate, the manner in 
which a plurality of connecting boltS 52 ex 
tend through the front frame bar 2G and the. 
spring strip 38 connecting the downturned ends 
34, intermediate the spaced leaf spring members 
26. The front bar 20 is formed. With a portion 
upstanding beyond the side. bars 24 for thus 
mounting the bolts 52. Each bolt 52 includes a 
wing or other nut 54 engaging, the rear. Side. Of 
the connecting strip 38. A coil compression 
spring 56 is interposed between the back of the. 
front bar 20 and the front of the connecting 
strips 38; so that forward sliding movement of 
the lower legs 39 of the V-shaped spring mem 
bers 26 is yieldingly resisted while, a floating ac 
tion is provided. 
At the rearward ends of the V-shaped. Spring 

members 26 a pair of tension Springs 58, 58 is 
used as the sole support means between each pair 
of said V-shaped spring members and the rear 
frame bar 22. The front ends of the Springs. 58 
are anchored in the rearward spring strip 36 and 
the opposite ends are similarly anchored in a 
plate 60 firmly secured as by screws. 62 to the top 
edge of the bar 22, as most-clearly shown in Fig. 3. 
The compression strength of the set of V-shaped 

leaf spring members 26 is augmented by a plural 
ity of coiled compression springs. 64 extending 
between the lower leg connecting strip 40 and the 
top leg connecting strip' 44 as shown in FigS. 1 
and 2. The respective ends of the springs 64 
are anchored in place on the opposed strips iO 
and 44 in a conventional manner such as by clips 
or rivets carried by said strips, which it is not be 
lieved necessary to illustrate. 
As the back 4 is quite similar in construction 

to the seat 2 which has been described in detail, 4 
only a rather general explanation Will be given. 
The back 4 of the combination unit 0 has an 
upstanding frame formed by a top bar 70, a bot 
tombar 72 disposed rearwardly of the seat bar 22, 
and opposite side bars 74, 4, all of which are : 
supported on the rear of the seat frame 8 as 
shown in Figs. 1 and 2. In Fig. 2 the chair or 
Sofa, nature of the construction is indicated by a 
plurality of legs, L., I, extending below the seat 
frame 8. 

In the back construction a plurality of similar 
V-shaped leaf spring members 26d. are used in 
the same general manner with their connecting 
portions 32a uppermost. Each spring member 
26a comprises a relatively long upper or forward 
leg and short lower or real Ward leg, these men 
bers being maintained in spaced parallel relation 
by upper leg connecting strips 44d and 46a, and 
lower leg connecting strips. 36d, 38a, and 40d. A 
plurality of adjustable bolts 52d each having a 
nut 54a, and carrying a compression Spring 56a 
(Fig. 2), extend through the bottom bar 72 and 
the lower leg connecting strip 380 in the same 
manner as before. At the upper end of the back 
4 a plurality of tension springs 58a, have their 
ends connected respectively with strip 36a and 
plates 60a, which latter are secured by screws 62a. 
to the top bar 70. 

It will be noted in connection. With the Spring 
construction of the back 4 that the compression 
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4 
springs 64a are mounted between the V-shaped 
leaf spring members 26d. at a position more re 
mote from the free ends of their legs than is the 
case with seat 2, because maximum stress on the 
back will occur at Such position. 
The assembled combination unit illustrated by 

Fig. 2 has a seat cushion 76, a back cushion 78, 
and a seatskirt cushion'80, all of which may be 
of conventional padding material or combina 
tions, such for example, as hair, felt and foam 
rubber. A cover 82 for the cushion 76 and a cow 
er 84 for the cushion 78, both covers being pref 
erably of fabric material, extend over the edges 
of the cushions and between their abutting edges 

... in the smoothfinish way shown in the drawings. 
The border" wire: 48.is used to mount and secure 
the sides of the seat cover 82 and also the ad 
jacent edge of a cover 86 for the skirt cushion 80. 

Either the fixed lengths of the flexible seat 
cover material connected between the border wire 
48 and: the seat frame. 8, or separate. auxiliary 
means. of equivalent character, serve to maintain 
the compression springs, 64, in a partially com 
pressed normal condition that keeps the cover 
material taut and provides proper yielding re 
sistance to body weight. In the case of the back 
4. the fastening of the lower and upper Coll 

cealed portions of cover 84 to the back 4 ac 
complishes the Same general purpose. 

It will be observed in this connection that the 
nuts. 54. and 54a, and the Springs. 56, 56a of the 
adjusting bolts 52, 52a are readily accessible from 
the bottom and back respectively and that the 
auxiliary compression springs 64 and 64a can 
readily be replaced without. disturbing the cush 
ions and other upholstery material. 

Fig. 4 clearly shows the manner in which the 
spring seat and back constructions with their 
upholstery can be adapted to automobile or Sin 
ilar vehicle construction. In this embodiment 
the seat 2d. is supported directly by the floor F. 
and the sharper angle. Which it makes. With the 
back. 4a, is in accordance with the requirements 
for such seat constructions. As before, Seat, 
back and skirt cushions 76a, 78a and 80a are emi 
ployed in the same manner and finished with 
covering materials, 
From the foregoing detailed descriptions of 

preferred embodiments it. Will be apparent that 
the various spring seat and back constructions 
may embody any multiple of the units compris 
ing a spaced connected pair of the generally 
V-shaped leaf Spring members 26, a frame hav 
ing more or less parallel opposed bars at the 
ends of the spring members and supported by 
tension spring means on one bar, and tension 
adjusting and slidable mounting means at the 
other bar. This basically novel construction of 
fers the outstanding advantages of durability, 
simplicity, adjustability, uniformity of spring 
support in any size, quietness in use, and adapt 
ability to many forms of furniture manufacture. 
While a preferred embodiment and several 

modifications thereof have been disclosed in de 
tail, it will be understood that Such disclosure is 
by way of illustration and not of limitation, and 
that various changes can be made in details of 
construction and arrangement of parts Without 
departing from the invention as defined in the 
appended claim.S. 

Having thus described my invention, what I 
claim as novel and desire to secure by Letters 
Patent is: 

1. A spring unit construction for the seats or 
backs of chairs and the like, comprising. a. sup 
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port frame including a pair of opposed and gen 
erally parallel bar members; a pair of leaf Spring 
members extending in spaced parallelism between 
said bar members, each leaf spring member ber 
ing formed with a lower leg portion approximate 
ly coplanar with the top portions of said bar 
members, a vertically spaced upper leg portion. 
inclined at an acute angle to the lower leg por 
tion, and a spacer portion joining the more close 
ly spaced ends of said leg portions; means in 
cluding a tension spring connecting the joined 
ends of said leaf spring members with one of said 
frame bars; and tension spring tightening means 
including a rigid elongated member extending 
from the other bar in the direction of said leaf 
spring members and connected with the adja 
cent ends of the lower leg portions. 

2. A spring unit construction for the seats or 
backs of chairs and the like, comprising a sup 
port frame including a pair of opposed and gen 
erally parallel bar members; a plurality of leaf 
spring members extending in spaced parallelism 
between said bar members, each leaf spring mem 
ber being formed with a lower leg portion ap 
proximately coplanar with the top portions of 
said bar members, a vertically spaced upper leg 
portion inclined at an acute angle to the lower 
leg portion, and a spacer portion joining the more 
closely spaced ends of Said leg portions; means 
including tension springs connecting the joined 
ends of said leaf spring members With one of said 
frame bars; and rod means extending from the 
other bar in the direction of said leaf spring men 
bers and gonnected with the adjacent ends of the 
lower leg portions, Said rod means maintaining 
said tension springs under tension. 

3. A spring unit construction for the Seats or 
backs of chairs and the like, comprising a Sup 
port frame including a pair of opposed and gen 
erally parallel bar members; a plurality of gen 
erally V-shaped leaf springs extending in spaced 
parallelism between said bar members, each leaf 
spring being formed with a lower leg approxi 
mately coplanar with the top portions of said 
bar members, and a vertically Spaced and longer 
upper leg inclined at an acute angle to the lower 
leg and a strip connecting together the free ends 
of said lower legs; means including a pair of ten 
sion springs connecting the joined ends of said 
leaf springs with one of said bar members; and 
means including a bolt extending from the other 
bar in the direction of Said leaf Springs and slid 
ably interengaging and supporting the strip con 
necting the free ends of the lower legs; and a 
compression spring on said bolt acting between 
said other bar and the strip connecting the free 
ends of the lower legs. 

4. A spring unit construction for the Seats or 
backs of chairs and the like, comprising a frame 
having first and Second opposed and generally 
parallel bars; a plurality of generally V-shaped 
leaf Spring members extending in parallelism be 
tween said bars with one leg of each spring mem 
ber lying in a common plaine outside said frame; 
first spacing means Secured across the other leg 
of each spring member adjacent the first bar; 
second spacing means Secured acroSS Said other 
leg of each spring member adjacent the second 
bar; a, plurality of adjustable length fastening 
means connecting the first bar and the first spac 
ing means at Spaced points; and a plurality of 
tension springs connecting Said Second spacing 
means to said second bar at Spaced points. 

5. A spring unit construction for the seats or 
backs of chairs and the like, comprising a frame 
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6 
having first and second opposed and generally 
parallel bars; a plurality of generally V-shaped 
leaf Spring members extending in parallelism 
between said bars with one leg of each spring 
member lying in a common plane outside said 
frame; first Spacing means secured across the 
other leg of each spring member adjacent the 
first bar; Second Spacing means secured across 
the other leg of each spring member adjacent the 
Second bar; a plurality of adjustable length bolts 
connecting the first bar and the first spacing 
means at Spaced points; a plurality of tension 
Springs connecting said second spacing means to 
Said Second bar at Spaced points; and means in 
cluding a plurality of compression springs act 
ing between the opposed legs of said W-shaped 
leaf Spring members. 

6. The combination as defined in claim 5 with 
flexible means of fixed length connecting the 
legs lying outside said frame with said first bar 
and normally maintaining said compression 
Springs in partially compressed condition. 

7. A Spring unit construction for the seats or 
backs of chairs and the like, comprising a frame 
having first and second opposed and generally 
parallel bars; a plurality of generally V-shaped 
leaf Spring members extending in parallelism 
between Said bars with one leg of each spring 
member lying in a common plane outside said 
frame; first Spacing means secured across the 
other leg of each spring member adjacent the 
first bar; Second Spacing means secured across 
Said other leg of each spring member adjacent 
the Second bar; a plurality of adjustable length 
fastening means connecting the first bar and the 
first Spacing means at Spaced points, a plurality 
of tension Springs connecting said second spac 
ing means to said Second bar at spaced points; 
a.ind a plurality of compression springs interposed 
between the opposed legs of said V-shaped leaf 
Spring members. 

8. A Spring Seat construction for chairs and 
the like, comprising a frame having a front bar 
and a rear bar; a plurality of generally V-shaped 
flat Springs disposed between the front and rear 
bars with one leg of each flat spring lying in a 
plane above the frame; a first spring strip se 
cured acroSS the front portions of the lowermost 
leg of each V-shaped leaf spring member; a sec 
Ond Spring strip secured across the rear pO 
tions of the lowermost leg of each W-shaped leaf 
Spring member, Said strips maintaining said v 
shaped Spring members in spaced, parallel ver 
tical planes; a plurality of tension springs con 
necting Said second spring strip to said rear 
frame bar at Spaced points; a plurality of ad 
justable length rod members extending between 
and connecting Said first spring strip and said 
front frame bar; and means including compres 
Sion Springs mounted between the front portions 
of the legs of the V-shaped leaf members to alig 
ment the Spring action thereof. 

9. A Spring seat construction for chairs and 
the like, comprising a frame having first and 
Second opposed and generally parallel bars; a 
plurality of generally V-shaped leaf spring mem 
bers extending in parallelism between said bars 
With one leg of each spring member lying in a 
Connon plane Outside said frame, the free end of 
the other leg of each spring member being down 
turned; first spacing means secured to the down 
turned end of each of the other legs of the Spring 
members; Second Spacing means secured across 
the other leg of each spring member adjacent the 
Second bar; a plurality of adjustable length 
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fastening rods connecting the first bar, and the 
first spacing means at spaced points; a plurality 
of tension springs connecting said second spacing 
means to said second bar at spaced points; a 
plurality of compression Springs interposed be 
tween intermediate portions of the opposed legs of 
said V-shaped leaf spring members; and flexible 
means securing the free ends of the legs outside 
the frame to the frame to partially compress said 
Compression Springs. 

10. A Spring seat construction for chairs and 
the like, comprising a frame having a front bar 
and a rear bar; a plurality of generally V-shaped 
leaf spring members disposed between the front 
and rear bars with one leg of each spring men 
ber lying in a plane above the frame; a first 
spring strip secured across the front portions of 
the lowermost leg of each V-shaped leaf Spring 
member; a second spring strip secured across the 
rear portions of the lowermost leg of each V 
shaped leaf Spring member; a plurality of Spring 
strips secured across the uppermost legs of the 
V-shaped leaf spring member, said strips main 
taining said V-shaped Spring members in Spaced 
parallel vertical planes; a border wire secured 
around the sides and free ends of the upper 
most legs; a plurality of adjusting bolts extend 
ing between and connecting said first spring strip 
and Said front frame bar; means including con 
pression springs mounted between the front por 
tions of the legs of the V-shaped leaf members 
to augment the spring action thereof; and flex 
ible means of fixed length connecting the bor 
der wire to said frame to compress the compres 
SiOn SpringS. 

11. A spring Seat Construction for chairs and 
the like, comprising a frame having a front bar 
and a rear bar and a plurality of generally V 
shaped leaf Spring members disposed between 
the front and rear bars, a first Spring strip se 
cured across the front portions of the lowermost 
leg of each V-shaped leaf Spring member, and a 
Second Spring strip Secured across the rear por 
tions of the lowermost leg of each V-shaped leaf 
spring member, said strips maintaining said W 
shaped spring members in Spaced parallel verti 
cal planes, a plurality of tension Springs connect 
ing Said Second Spring strip to Said rear frame bar 
at spaced points, a plurality of adjusting bolts 
extending between and connecting said first 
Spring Strip and Said front frame bar, and means 
including compression springs mounted between 
the front portions of the legs of the V-shaped 
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leaf members to augment the 
thereof. 

12. A combined seat and back unit, comprising 
a frame structure forming a seat frame and a 
back frame extending upwardly adjacent the rear 
of the seat frame; a first set of generally V 
shaped leaf Spring members extending in spaced 
parallelism to the seat frame; transversely ex 
tending Strips connected to and maintaining said 
first set of Spring members in spaced relation; 
tension Springs connecting the joined ends of 
Said first set of Spring members to the rear of 
Said seat frame; adjustable length tensioning 
means connecting the legs of said first set of 
Spring members lowermost relative said seat 
frame to the front of said seat frame; a second Set of generally V-shaped leaf spring members 
extending in Spaced parallelism to the back 
frame; transversely extending strips connected 
to and maintaining said second set of spring 
members in Spaced relation; tension springs con 
necting the joined ends of said second set of 
Spring members to the top of said back frame; 
and adjustable length tensioning means con 
necting the more rearward legs of said second 
Set of Spring members to the bottom of said back 
frame. 

13. A Spring unit construction for the seats or 
backs of chairs and the like, comprising a frame 
having first and second opposed and generally 

Spring action 

parallel bars; a plurality of generally V-shaped 
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leaf Spring members extending in parallelism 
between Said bars with one leg of each spring 
member lying in a plane outside the frame; sup 
porting means including a rigid member ex 
tending from the first bar and connected with 
corresponding end portions of the other legs of 
Said Spring members; and means including a 
tension Spring connecting the joined end pOr 
tions of Said Spring members with the second 
bar. 

HOWARD H. OOTHOUDT. 
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