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UNITED STATES PATENT OFFICE 
2,684,844 

SNUOUSTYPE OF SPRING WITH VARIABLE LENGTHS OF TRANSWERSE AND LONGI UEDINAL BARS 
Hyland C. Flint and Richard J. Williams, Bir 
mingham, Mich., assignors to American Metal 
Products Company, Detroit, Mich, a corpora tion of Michigan 

Application May 31, 1952, Serial No. 290,874 
(C. 267-1) 9 Claims. 

This invention relates to springs and spring 
*assethblies, and particularly to a variable type 
* of 'sinuous spring strip and assemblies con 
:structed therefrom. 

Heretofore in the art it has been the custom to 
construct spring strips from wire which is bent 
back and forth to provide straight portions joined 
by oppositely disposed loops, which is preferably 
arched to a predetermined radius to provide re 
Sistance against deflection when the ends are 
drawn out and secured to a frame. In seat cush 
ions a predetermined contour must be obtained 
to provide the proper comfort with pressures dis 
tributed over the supported load to meet the 
requirement of the occupant. In the back cush 
ion the pressure distribution must be such as to 
provide maximum support for the small of the 
back of the occupant. Difficulty has been expe 
Jrienced when attempting to shape the uniform 
type of spring strip to produce such contours and 
provide the proper distributed pressures on the :load. 
To overcome this difficulty, a new type of spring 

*Strip has been developed, based upon a different 
concept from that embodied in the uniform strips. 
"The Spring strip of the present invention is made 
(of wire bent into sinuous form of a nonuniform 
construction. The straight bars are maintained 
parallel but are spaced different degrees apart 
in different Sections throughout the spring strip 
length. This spacing is controlled by spacing 
bars which are straight portions in alignment at 
each edge of the spring strips. The theory em 
bodied in this Spring construction resides in the 
use of the torsion bars for controlling the loading 
and contouring of the spring strip. When the 
bars are closer together, the section of the Spring 
Strip is Weaker than when the bars are spread 
farther apart, at which section the spring strip 
is stronger. Since the main load of the seating 
Supporting portion of a spring is substantially 
two thirds from the front edge of the assembly, 
which we may call the Apoint, then at this point 
the torsion bars will be farther apart. At the 
forward portion of the spring, which might be 
considered the leg engaging portion, where the 
load is substantially reduced over that at the A 
portion, the torsion bars are much closer together 
and thereby produce less pressure on the legs of 
the occupant. In one arrangement, the spacer 
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bars may be considered contouring bars and these 
will deflect conforming to the contour produced 
by the load upon different portions of the spring 
Strip controlled by the spacing of the torsion bars, 
aS pointed out above. In a Second airrangement, 
some or all of the spacing bars are arched or 
centrally bent to form a truss to provide addi 
tional strength thereto, the amount of which 
conforms to the degree of bend provided in the 
spacer portions. The formation of the spacer 
bars produces an arc in the resulting strip which 
aids the Strip to resist downward deflection. 
The load supporting section of the spring strip 

is Supported on Wire portions at one or both ends 
which are formed into V shape, the single lengths 
of wire acting upon the single torque bar disa 
posed therebetween to provide the desired Supa 
port for the end of the load supporting section. 
Where height is desired at the forward end of 
the seat assembly, a substantially vertically dis 
posed spacer bar is employed to provide height, 
but in no way interfering with the operation of 
the adjacent end supporting wire portion. At 
the end of the wire portions, an attaching loop 
is provided which is Similar to the loops en 
ployed in the uniform type of spring strip, so 
that such end may be attached to the retaining 
elements heretofore designed and invented for 
the uniform type of Spring strip. It is to be un 
derstood that other end portions may be pro 
vided for other types of retaining elements, but 
at the present time the looped ends operate satis 
factorily in the present available retaining ele 
ninents. 
Accordingly, the main objects of the inven 

tion are: to provide a spring strip having Se 
lected sections in which the torsion bars of the 
strip are spaced different amounts apart; to pro 
vide different load supporting characteristics in 
a, Spring strip with bars maintained parallel and 
joined at the ends by aligned spacing bars of 
different lengths; to form a wire sinuous type of 
Spring strip having aligned Spacing bars at the 
edges joined by parallel torsion bars, with the 
Spacing bars of different length at different Sec 
tions of the strip to space the torsion bars differ 
ent amounts to obtain a predetermined load 
characteristic to the load supporting portion of 
a spring strip; to support the ends of the load 
supporting portion of a spring strip by straight 
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Wiles disposed in W formation joined by a torsion 
bar, with the free end thereof forlined into a 
loop for securing the ends of the strip in a re 
taining element; to form a sinuous spring strip 
with parallel torsion bars of substantial length 
joined by Spacing bars of different lengths to 
reduce the length of wire in the spring strips and 
the number required in the spring assembly; to 
bend the Spacing bars in truss formation to pro 
vide an arcuate shape to the length of spring 
Strip and to strengthen the bars; to support 
the central Section of the load supporting portion 
of the Spring Strip by oval-shaped spiring eie 
ments of predetermined form having defecting 
arms joined by torsion bars; and, in general, to 
provide Spring Strips and spring assemblies which 
are Simple in construction and economical of 
nanufacture. 
Other objects and features of noveity of the 

invention will be Specifically pointed out, or will 
become apparent when referring, for a better 
understanding of the invention, to the following 
description taken in conjunction with the accom. 
panying drawings, wherein: 

Figure 1 is a view in side elevation of a seat 
formed of a seat and back cushion embodying 
Separate Spring assemblies covered by uphoistery 
material; Fig. 2 is a perspective view in elevation of a 
Spring assembly forming the seat back of Fig. 1; 

Fig. 3 is an enlarged, sectional view of the 
Structure illustrated in Fig. 2, taken on the line 
3-3 thereof; Fig. 4 is a plan view of a Spring element after 
the Wire is formed into sinuous form and before 
having the ends bent to form the V supporting 
portions; 

Fig. 5 is a broken view of structure, similar 
to that illustrated in Fig. 4, showing a further 
form of the invention; Fig. 6 is a perspective view of a helper spring 
employed in the Spring assembly illustrated in 
Figs. 2 and 3; 

Fig. 7 is an edge view of structure, similar to 
that illustrated in Fig. 4, showing a further form 
thereof; Fig. 8 is a broken view of the structure ilius 
trated in Fig. 4, showing a further form of spring 
Construction; Fig. 9 is a broken plan view of a seat cushion 
formed from a spring strip, similar to that illus 
trated in Fig. 4, and - 

Fig. 10 is a sectional view of the structure illus 
gated in Fig. 9, taken on the line - there 
Ot. 

Referring more specifically to Figs. 1 to 5, a 
Spring element () is illustrated made of wire bent 
back and forth to provide a plurality of parallel 
torsion bars joined by aligned spacer bars 2 
at alternate Opposite points along the length of 
the strip. It will be noted in this construction 
that the Spacer bars 3 at the end form the w 
Supporting portion when bent into W relationship 
by twisting the torsion bars g and 5. The sec. 
tion of the strip intermediate the torsion bars 
4 forms the load supporting portion of the 
formed Spring unit through the resistance to 
twist of each length of torsion bar. It will be 
noted that certain of the spacing bars 6 are of 
different length from other spacing bars 7. By 
employing the shorter bars S, the torsion bars 
: are Spaced closer together and thereby pro 
duce a weaker section in the spring strip than 
the torsion bars which are spaced further 
apart by the longer Spacing bars . Because of 
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the greater spacing of the torsion bars, greater 
resistance to twisting is offered for a unit length 
and a greater load may be supported for the same 
degree of defection as when the bars are 
placed closer together. When a length of spring 
is designed for a back cushion wherein the main 
load Supporting area is substantially centrally of 
the top and bottom frame members, the central 
portion of the Spring strip has the spacing bars 
it of the greatest length and thereby is capable 
of Supporting a greater load. 

in Spring Strips now being inanufactured and 
Sold in the trade, the torsion bar's were placed 
close together and uniformly spaced throughout 
the length of the strips. This required unusual 
formations and added elements to be employed to 
obtain only approximate contouring and load 
Supporting characteristics. By selectively spac 
ing the torsion bar, the spring strip of the pres 
ent invention produces the propel contouring and 
the desired Supporting characteristics at all 
points throughout the load bearing area. The 
Spring strips having the uniformly spaced bars 
throughout the length were limited to Substan 
tially 1%' in width. The spring strip herein de 
scribed nay have a width of 234'' when made 
of the Saine gauge of Wire. Because of this extra, 
Width, the number of spring strips employed in 
tie half back unit illustrated in Fig. 2 is reduced 
to six fron the eight spring strips required. When 
the old type spring strip was employed. Simi 
lariy, while the old type of spring strip employed 
in a seat cushion was 1%' in width, the new type 
of Spring strip has a width of 3', the gauge of 
wire being the same. The new spiring produces a 
more accurate contour and more desirable load 
supporting characteristics while reducing the 
number of spring strips from 19 to 16. Thus, in 
the present type of spring, the length of wire en 
ployed is Substantially reduced and is of greater 
width for the same gauge of wire, reducing the 
number of Spring strips required to cover the area, 
of a frame. Further, the spring strip produces 
accurate contours and desired load supporting 
characteristics wien the assembly is occupied. 

Referring more particularly to Figs, 2 and 3, 
One section of seat back spring assembly is illus 
trated for an automobile of the two-door type iia 
Which each section may hinge forwardly. In this 
arrangement, a frame 2 of any type, hei'ein ilius 
trated as made of tubing, is of substantially rec 
tangular form, having a spring strip and tirin 
Supporting sta)ping 22 Welded or otherwise Set. 
cured to the boticini fame member, Willie a siisi 
lar Stamping 33 is welded or otherwise Secured 
across the top of the fraine. Both of these 
stampings are provided with Spaced tunnels 2 is 
for receiving the end 23 of a loop 28 provided at 
each end of the spring strip. The loop ends 26 
are the form enployed in the known type of 
Spring, So that the strips inay be mounted in 
the Sane anner in the various types of receiv 
ing and Supporting elements provided therefor. 
Upstanding tabs are provided at the open 
end of the tunnel for preventing the outward 
imovement of the loop end after the end has been 
assembled in the tunnel and rotated into the 
position illustrated. The spring strips, as pointed 
out hereinabove, have the straight portions 3 at 
each of the ends disposed in W-relationship at 
23 by twisting the toi'sion bars 2 and 5 to pro 
wide a Set therein, With the portions 3 in angu 
lar relation, as illustrated in Fig. 3. It will be 
noted in Fig. 3 that a ledge 23 is provided in 
Wardly of each tunnel 24, Spaced from the lower 
arm 3 to permit the end 25 to pivot in the tun 
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nel a slight amount and the lower arm 3 to de 
fiect until it strikes the ledge 29 to thereby pro 
vide initial softness to the assembly. The lower 
portion of the stamping 22 is provided with 
pressed-out tongues 3 to which the upholstery 
material is secured in the usual manner. A side 
shield 32 is mounted at, each end of each half 
unit; for contouring the upholstery when the 
spring assembly is trimmed. 
After a plurality of formed spring elements 

33 are secured across the frame 2 , a, border Wire 
33 is secured to the end torsion bars of the load 
supporting area by bands 35. Filler raceS OF 
arch elements 36 are secured to the side portion 
37 of the border wire and to certain of the adja 
cent spacer bars 2 by the bands 35. The ends 
38 of the elements 36 extend at an angle at the 
corners and are secured to the top and botton 
portions of the border Wire 34 by bands 35. 
Spanning the side members of the frame 2 

medially between the top and bottom members 
thereof is a supporting web ?f made of wire 
formed in series of convolutions, having like 
spacer bars throughout its length to form a Sup 
port for central bracing elements 42. The ends 
43 of the Web 4 are hooked over tabs 4A Which 
are Welded or otherwise Secured to the side reinr 
bers of the frame. The reinforcing elements 42, 
as illustrated in Fig. 6, are made of wire having 
deflecting arms 45 at the top and arms 45 at the 
bottom. U-shaped portions 4 are provided at 
the junction of the arms 45 and 46 and between 
the junction of the two arms 46. The U-shaped 
portions incorporate torsion bars 48 which control 
the deflection of the arms 45 and 46 in combina 
tion. With the deflection produced by the arms 
themselves. The adjacent ends of the arms 45 
are extended outwardly at 49 to form attaching 
means by which the arms are Secured to the 
same or different torsion bars of the formed 
spring elements 33 by the bands 35. One of the 
torsion bars 48 of the loop it between the arms 
46 is secured to one of the spacing bars of the 
Web 4 by the bands 35, as illustrated in Fig. 2. 
In this manner, the reinforcing element 42 re 
inforces the load Supporting politioia of the formed 
spring eleinents 33 near the central portion there 
of. When desired, the plurality of formed spring 
elements 33 may be interconnected in a Suitable 
manner by a flexible strip extending therea cross, 
or by hog rings securing adjacent portions of each 
of the Spring elements to each other in a con 
ventional nanner. 
In Fig. 5, a modified form of the end portion 

of the element is illustrated, that wherein the 
arms 3 are disposed at, an angle to reduce the 
length of the torque bar 5 to increase the 
strength thereof, to thereby provide further Sup 
port for the arms 3 of the W-shaped ends 28 
of the formed Spring elements. By shortening 
the bar, the resistance to twisting is substantially 
increased, as pointed out hereinabove, and by 
lengthening the bars the resistance to twisting 
is Substantialiy decreased. Thus, by lengthening 
the bars and placing then closer together, a 
weaker Section in the load supporting portion 
of the Spring is obtained. It will be noted in Fig. 
8 that the end loop 25 of the spring strip has the 
end offset at 52, which is desired when other 
types of clips or Supports are provided for the 
Spring strip ends to prevent the spring from 
moving out of the clip or supporting element. 

Referring to Fig. 7, a section of a spring strip 
3 is illustrated, constructed of Wire bent into 
sinuous form to be similar to the spring strips 
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6 
illustrated in Figs. 4, 5 and 9. In addition, the 
spring strip 73 has certain or all of the Spacing 
bars 14 thereof bent angularly by deflecting the 
central portion 75 outwardly from the adjoining 
torsion bars 76. This shapes the Spacing bars 
as truss elements which resist bending and there 
by provides greater strength against deflection of 
the spring strip and at the same tine provides a 
predetermined arcuate shape thereto. It Will be 
noted that certain of the spacing bars 7 are left 
straight while other spacing bars 18 are only 
slightly bent as compared to additional Spacing 
bars is which are bent at a greater angle. It is to 
be understood, however, that all of the Spacing 
bars 74 may be bent a like amount or variable 
amounts and that a portion only of the bars need 
be so bent. 

It will be noted from the above discussion that 
When the torsion bars are spaced closer together 
and the spacing bars thereby shortened, a weaker 
section of the spring is provided by reducing the 
load applying torsion to individual bars and that 
the Weakness is maintained by retaining the 
spacer bars straight so that they may bend under 
load. When the torsion bars are spaced a greater 
distance apart to provide greater load Supporting 
characteristics to resist deflection, the Spacer 
bars are longer and therefore weaker. By bend 
ing the spacer bars, particularly the longer Ches 
where strength is desired, greater Support is pro 
vided to the area, supporting the greater load. By 
varying the degree of this truss formation, greater 
strength is provided to the formed strip at the 
point where a greater load is to be supported. 
The arching of the spacer bars provides an addi 
tional variable to that of lengthening or shorten 
ing the spacer and torque bars to control the 
characteristic of the formed spring strip, inot oinly 
controlling its contOur and load Supporting char'- 
acteristics but also its rate and amount of jiggle. 

Referring to FigS. 9 and 10, a seat cushion 
Spring assembly is illustrated embodying a load 
supporting portion 53 of a formed spring element 
which is similar to the Spring element 33 illus 
trated in Fig. 4. The load supporting portion 53 
has the rear end 54 thereof supported on a V 
portion 28, the same as illustrated in Fig. 3, 
With the exception that the lower arm 55 there 
of is Secured in a tunnel 24 on the under Side 
of the frame member 3S so that the arrin 55 may 
pivot downwardly therefrom when supporting a 
load. A similar V portion 57 is provided at the 
front of each Spring strip portion 53 joined to 
the end 59 thereof by a Space bar 58. The Space: 
bar 58 increases the height of the front end of 
the load Supporting portion 53, otherwise it has 
little or no function in the deflection of the ele 
ment. A bracing rod 62, similar to that illus 
trated and described in the copending applica 
tion to Flint, Serial No. i0,901, filed June 28, 
1950, and assigned to the assignee of the present 
invention, is employed with the element. The 
bar 62 has a straight end portion by which it is 
attached to the torque bar 5 of the W-shaped 
Supporting end portion 28 by a band 35. The 
opposite end thereof has a pigtail end 63 which 
is connected to a torsion bar adjacent to the 
front end of the load supporting portion 53. The 

to 62 may have an offset portion 65 therein 
Which permits the bar to elongate but which re 
Sists the elongation thereof. With a predeter. 
mined force. The bar 62 controls the deflection 
and contour of the element when loaded, dividing 
the element into two Spring portions. The ends of 

- the Spring elements are provided with loops 26 
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which extend within tunnels 24 in the stamping 
23 which is secured to the front and rear frame 
elements. Ledge portions 66 are provided in the 
stampings which prevent the deflection of the 
lower arm 3 of the end portion 57 at the front 
of the spring element and which prevent the 
arm 55 at the rear of the elements fron inoving 
upwardly but permit it to deflect downwardly 
under load. After a plurality of the formed Spring 
elements are secured across the frame, a border. 
wire S is secured about the edges of the Springs 
at the side, front and rear edges by the Securing 
bands 35. At the sides the border wire is Secured 
to the spacing bars 2, while at the forward and 
rearward ends the border wire is Secured to the 
end torsion bars 54 and 59 of the load Supporting 
portions. Additional support may be provided 
at the side and front corner portion of the aSSeli 
bly by the zigzag type of wire Strip bent in W 
forination and secured to the frame and end most 
spring Strips. 

It will be noticed that the endmost Springs $9 
have the torsion bar portions thereof reduced 
substantially in length from that of the rain 
spring elements to thereby increase the strength. 
of the strips at the sides of the assembly. In 
this arrangement, the endmost SpringS aire Se: 
clied to the border wire and act as the arch O: 
fier element of the spring aSSembly. 
When desired, the spring elements may be Se 

cured together in the conventional manner, Such 
as by hog rings 7 or bands 2, or, as pointed out 
hereinabove, a flexible strip may be secured across 
the entire spring assembly at One or a plurality 
of points from the forward to the rear portion 
thereof. In this arrangement, it will be noted 
that the torsion bars are closer together near the 
front and the rear of the assenbly both sides of 
a portion substantially two-thirds from the for 
Ward end of the spring where the bars are Spa,3ed 
farther apart. This is the point where the great 
est, load is applied to the Supporting area, re 
quiring greater strength in the spring elements. 
his point, indicated at A, is located at Substan 

tially two-thirds of the length of the Spring Strip 
measured from the front edge thereof. 

In either of the spring element assemblies, the 
spring eleinents are so constructed as to form a 
predetermined contour when loaded, controlled 
by the length of the spacing and torque bars and 
by the shape of the spacing bars. When the 
spacing bars are straight and in aligned relation, 
they will defect under load and a Sine the con 
tour produced by the distributed load. In other 
words, the supporting bars provide resistance by 
deflecting under load while the torsion bar's Sup 
port the load by the degree of twist applied there 
to. Further strength is provided to the spacing 
gar by the arch bent therein at the point required 
to Support the greater load. 
What is claimed is: 
1. A spring strip made of wire bent back and 

forth into Sinuous form having straight lengths 
of edge spacing bars joined to parallel transverse 
Straight isngths of torsion bars providing adja 
cent oppositely presenting Square-shaped loops of 
different widths depending on the length of the 
Spacing bars, and a loop at the real end of the 
Stirip extending therebelow and forwardly there 
of, said loop having extending means connected 
to said strip for reinforcing said strip. 

2. A Spring Strip made of Wire bent back and 
forth into sinuous form having straight lengths 
of edge spacing bars joined to parallel transverse 
Straight lengths of tOrsion bars providing adja 
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8 
cent oppositely presenting square-shaped loops of 
different Widths depending on the length of the 
spacing bars, a loop at the rear end of the strip 
extending therebelow and for Wardly thereof, and 
a bracing rod secured to the end of said loop at 
the end of the strip and to the forward portion of 
said Strip. 

3. A spring strip made of wire bent back and 
forth into sinuous form having straight lengths 
of edge spacing bars joined to parallel transverse 
straight lengths of torsion bars providing adja 
cent oppositely presenting Square-shaped loops 
of different, widths depending on the length of 
the spacing bars, a loop at the rear end of the 
strip extending therebelow and forwardly there 
of, and a bracing rod secured to the end of Said 
loop at the end of the strip and to the forward 
portion of said strip, said bracing rod having one 
end extended transversely of the length thereof 
and helically formed to receive the transverse ball 
to which the end is secured. 

4. A spring strip for a seat having a main load 
bearing area, made of a Wire bent back and forth 
into a sinuous form providing Straight lengths of 
edge spacing bars joined at Substantially right 
angies to parallel transverse torsion bars the 
spacing of which is cointirolled gy the length of 
the Spacing bars, which engths are varied to 
conform to the load to be supported by the Spring 
strip in order to produce a predeter'Imined de 
sired contour in the strip under load, said strip 
conforming when loaded to Said predeterintinad 
Contour which is produced by the variable spacing 
and twisting of Said torsion bai's and the length 
wise deflection of certain of Saig Spacing 3:5. 

5. A. Siring strip made of Wire Qent hack. and 
forth into sinuous form providing edge spacing 
bai's which are straight in a plane lengthwise of 
Said strip and which are joined to parallel trans 
verse torsion ars the Spacing of which is con 
trolled by the length of the Spacing bars, which 
lengths are varied to conform to the ioad to be 
Slagported by the Spring Strip to produce a pre 
deterrained desired contour of the strip under 
load, certain of said spacing bars being bent 
intern ediate the ends thereof to provide a crown 
to the length of the strip. 

6. A spring strip as set out in claim 5 wh9rein 
said certain of said Spacing bar's are so bent as to 
provide two straight portions disposed in angular 
relation to one another. 

'7. A Spring seating strip made of Wire bent 
back and forth to provide straight lengths forin 
iing bendable spacing bars joined to parallel 
transverse torsion bars, the tol'sion bars l'esisting 
defection by twisting, the spacing bars providing 
contour and resisting deflection by bending, the 
ends of at least the majority of said torsion bars 
being perpendicular to a pair of substantially 
parallel spaced planes in which the Spacing ba's 
joining said torsion bars substantially lie, certain 
of said spacing bars being beat in Said planses to 
assist in providing contour for said stip. 

8. A spring feeding strip as set out in claiin 
wherein Said bent spacing bars have straight, p?i 
tions in angular relation to each other, and 
wherein some of said bent spacing bars have the 
straight portions thereof disposed in greater 
angular relation to each other than othei'S. 

9. A spring strip made of Wire bent back and 
forth into sinuous form having straight lengths 
of edge spacing bars joined to parallel, transverse 
straight lengths of torsion bars providing adja 
cent oppositely presenting square-shaped loops 
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spacing bars, said wire so formed forming a seat- 2,341,015 Blumensaadt et al. --- Feb. 8, 1944 
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for reinforcing said strip. 2,639,763 Neely ------------- May 26, 1953 

2,646,108 Norman ----------- July 21, 1953 References Cited in the file of this patent ''. 
UNITED STATES PATENTS O 3. FOREIGN PATENTS 

: Number Country Date Number Name Date 
2,002,399 Kaden ------------ May 21, 1935 443,487 Germany ----------- Apr. 29, 1927 
2,248,093 Kronheim et al. ----- July 8, 1941 999,441 France ------------- Oct. 3, 1941 
2,257,367 Bernstein - we - we - a - - - Sept. 30, 1941 


