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2,845,996 
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Hyland C. Flint, Birmingham, Mich., assignor to Ameri 
can Metal Products Company, Detroit, lyicia, a cor 
poration of Michigan 
Application October 16, 1953, Serial No. 386,525 

14 Claims. (C. 55-79) 

This invention relates to spring units for cushions, and 
particularly to a spring unit for a seat cushion which pro 
vides desired comfort and contour. 

in the copending application of H. C. Flint et al., Serial 
No. 290,874, filed May 31, 1952, now U. S. Patent No. 
2,684,844, and assigned to the assignee of the present 
invention, a formed spring strip is illustrated having lat 
erally disposed torsion bars joined by side bars of dif 
ferent length which space the torsion bars different dis 
tances apart while maintaining them in parallel relation. 
The end portions of such a spring strip embodying the 25 
spring unit of the present invention have the front Sup 
porting portion of substantially W formation, while the 
rear portion is deflected downwardly and forwardly and 
joined to the main central portion of the unit. 

the variable spacing of the torsion bars and the brace pro 
vided by the extension from the rear end of the strip to the 
forward portion of the load-supportiring area of the unit. 
The V front end is so formed that under an initial load 
a portion thereof collapses upon itself to increase the 
support provided thereafter upon further application of 
load. The bracing bar formed at the rear end of the 
spring strip unit may be a separate element secured in 
rigid or pivoted relation at the end of the spring strip 
unit end. The bracing bar follows the construction of 
that illustrated, described and claimed in the copending 
application of R. J. Williams et al., Serial No. 226,771, 
filed May 17, 1951, now Patent No. 2,764,227, granted 
September 25, 1956, and assigned to the assignee of the 
present invention. 

Accordingly, the main objects of the present invention 
are: to provide a spring strip unit for a seat cushion hav 
ing parallel torsion bars spaced different amounts apart 
and a brace provided between a deflected rear end portion 
of the strip and the forward portion of the load bearing . 
area of the unit; to provide a V-shaped supporting end 
for a spring strip unit of a seat cushion having a portion 
which bottoms on another portion to thereby increase the 
resistance to deflection of the V-shaped section as the load 
increases; to form a spring strip with an inwardly pro 
jecting end to which a separate bracing bar may be se 
cured in fixed or in pivotal relation, and, in general, to 
provide a spring strip unit which produces a desired con 
tour when loaded that has a support at one end which in 
creases its resistance to deflection as the load increases 
and which is simple in construction and economical of 
manufacture. 

Other objects and features of novelty of the invention 
will be specifically pointed out or will become apparent 
when referring, for a better understanding of the inven 
tion, to the following description, taken in conjunction 
with the accompanying drawings, wherein: 

Figure 1 is a perspective view of a seat cushion em 
bodying features of the presentinvention; 

Fig. 2 is an enlarged sectional view of the structure ill 
lustrated in Fig. 1, taken on the line 2-2 thereof; 

Con trolled contour is obtained in the spring strip through 
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Fig. 3 is a plan view of the structure illustrated in 

Fig. 2; 
Fig. 4 is a broken view of the structure illustrated 

in Fig. 2, after a predetermined load has been applied to 
the cushion; 

Fig. 5 is a view of an unattached spring unit, similar 
to that illustrated in Fig. 2, showing a modified form 
thereof; 

Fig. 6 is a broken view of structure, similar to that il 
lustrated in Fig. 2, illustrating another form of the in 
vention; 

Fig. 7 is a plan view of the structure illustrated in 
Fig. 6; 

Fig. 8 is a view of structure, similar to that illustrated 
in Fig. 7, showing a further form which the invention 
may assume; 

Fig. 9 is an enlarged, broken sectional view of struc 
ture, similar to that illustrated in Figs. 6 and 7, showing 
another form thereof; 

Fig. 10 is a plan view of the structure illustrated in 
Fig. 9; 

Fig. 11 is a view of structure, similar to that illustrated 
in Fig. 9, showing another form of the invention, and 

Fig. 12 is a plan view of the structure illustrated in 
Fig. 11. 
The cushion illustrated in Fig. 1 has covering material 

11 applied thereto over a frame 12 which supports a 
plurality of spring units 13. The spring unit 13 follows . 
the form of the spring strip illustrated, described and 
claimed in the above-mentioned copending application 
and embodies transverse torsion bars 4 joined by side 
bars 15, most of the latter of which are parallel to the 
side edges of the strip, while the torsion bars 4 are 
parallel to each other and normal to the length of the 
strip. It will be noted that the side bars 15 are of varying 
length to vary the strength of the various portions of the 
Strip to resist downward deflection, to thereby permit the 
load supporting area 16 of the strip to assume a desirable 
contour under various load conditions. It will be noted 
that certain of the bars, such as the bar 17, have been bent 
in the center to provide two angularly disposed straight 
portions so as to produce a desired contour to the load 
Supporting portion of the spring unit while providing 
further strength to the bar against bending. 
At the rear end of the load supporting portion 16 of 

the strip 13, the transverse bar 18 is secured in an eye 
19 Secured to the rear frame element 21. The wire of 
the strip beyond the bar 18 is deflected beneath the strip 
to form a side bar 22 which preferably extends forwardly, 
as illustrated in Figs. 6 and 7. The side bar 22 is extended 
to form a loop 23 and further extended at 24 to prvide 
a brace rod portion having a transversely extending end 
25 Which is secured by a clamping band 26 to a transverse 
torsion bar 14 of the load supporting portion 16 of the strip. 
The forward end of the spring has a V-shaped sup 

porting portion embodying an inwardly deflected section 
27 comprising three loops 28, 29 and 30 to which an 
angularly and outwardly deflected section 31 extends. 
The section 31 comprises loops 32, 33 and 34, along with 
a longitudinally extending side bar 35 which forms with 
the adjacent transverse bar of the loop 34 attaching 
means for the front end of the unit. The structure for 
and method of supporting the forward end of the spring 
unit is illustrated, described and claimed in the copend 
ing application of Hyland C. Flint et al., Serial No. 
390,228, filed November 4, 1953, and assigned to the 
assignee of the present invention. When a plurality of 
the units are assembled on a frame to form a cushion, 
the forward transverse torsion bar 14 of the load sup 
porting portion 6 of the unit Supports a border wire 36 
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which is secured thereto by the clamping bands 26 in 
the conventional manner. The loop 30 of the section 
27 and the adjacent loop 32 of the section 31 are dis 
posed at an angle to the loops 28 and 29, and 33 and 
34, respectively. With such an arrangement, the side 
bar of the loop 30 will move into engagement with the 
side bar of the loop 32 disposed therebelow when a 
predetermined load has been applied to the load sup 
porting portion 6 of the units. Further loading of the 
load supporting portion 6 will cause the loops 28 and 
29 to deflect relative to the loops 33 and 34 but, because 
of the shorter length of the free portion of the sections, 
a greater resistance will be offered to deflection so that 
a greater load may be supported by the Supporting por 
tion of the units at the forward end of the strips as the 
load is increased thereon. This is illustrated in Fig. 
4 where the loops 30 and 32 are disposed in engage 
ment with each other, with the shortened sections ex 
tending therefrom. 

In Fig. 5 the same spring unit is illustrated, with the 
exception that the portion 24 of the bracing rod is bent 
at 37 to have the end extending portion 38 project up 
wardly at a greater angle when engaging the torsion 
bar 4 of the load supporting portion 16 of the strip 
when secured thereto by the band 26. By adjusting the 
angle of the extending portion 38 of the bracing rod, 
more or less support is provided to the load supporting 
portion of the unit which aids further in controlling the 
contour of the unit when loaded. 

Referring to Figs. 6 and 7, a separate bracing bar 39 
is provided on the end of the unit 13 attached to the 
forwardly extending portion 41 thereof. In this relation 
ship, the inwardly sloping side bar 22 has a torsion bar 
41 extended at 42 and reversely bent at 43. The brac 
ing bar 39 is similar to that described and claimed in the 
above mentioned application of R. J. Williams et al., and 
embodies a straight portion 44 having an angularly dis 
posed end portion 45 which is secured by a band 46 
to a transverse bar 14 of the spring unit. The opposite 
end is twisted at 47, in the nature of a pigtail, and is 
hooked over the torsion bar 4. A loop 48 may be pro 
vided in the straight portion 44 to permit longitudinal 
extension thereof, which loop functions to engage the 
end 43 of the torsion bar 41, to thereby rigidly lock the 
brace bar 39 in extension of the side bar 22. By em 
ploying a separate bar 39, a coating 49 may be applied 
thereto, the coating being of plastic or similar sound 
deadening material to prevent any noise from being de 
veloped through the engagement of the torsion bars of 
the strip with the bracing bar when the load supporting 
portion 16 of the unit is deflected. 

In Fig. 8 a similar construction is illustrated, with the 
exception that the torsion bar 41 has a bent end 51 there 
on which prevents the coiled end 47 from moving from 
the torsion bar 41 and which permits the end 47 to pivot 
thereon. The difference between the construction illus 
trated in Fig. 8 and that of Fig. 7 is that the bracing 
bar 39 of the former has the coiled end 47 disposed in 
pivoted relation to the torsion bar 41, while in the latter 
it is in fixed relation thereto. It is to be understood 
that the straight portion 44 of the bracing bar 39 may 
be bent so as to have an annularly extending end portion 
38 which may be presented at different angles to the 
load supporting portion 16 of the spring unit to change 
the force produced by the bracing bar, to thereby fur 
ther control the contour of the unit under load. 
The structure of Fig. 9 is similar to that of Figs. 6 

and 7, the spring 13 having the downwardly sloping side 
bar 22 from which a lateral portion 4 extends to form a 
C-shaped loop with the side and lateral portions 50 and 
57. A separate bracing bar 53 is secured by the twisted 
pigtail-like end portion 47 to the lateral portion 4. The 
bracing bar as illustrated in Fig. 9 has a substantially 
horizontal portion 54 and an upwardly extending angll 
lar portion 55 that engages the forward portion of the 
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4. 
load bearing section of the spring 13 to which it is se 
cured by a clamping band 14. The angular relationship 
of the portions 54 and 55 of the bar 53 is similar to the 
relationship of the portion of the spring 16 of Fig. 5 
indicated at 37. It will thus be seen that the structure 
of Figs. 9 and 10 is similar to that of Figs. 6 and 7, 
with the exception that the bar 39 has been replaced by 
a bar 53 which has a shape of the extending bar portion 
23 of the structure of Fig. 5. 
The structure of Figs. 11 and 12 is similar to that 

of Fig. 8, with the exception that the spring 13 has a 
bracing bar 53 secured thereto which has angular por 
tions 54 and 55, the same as the bar 53 of Figs. 9 and 
10. The pigtail end portion 47 is secured over the 
bar 56 which extends laterally from the sloping side bar 
portion 22 in a manner to permit free pivotal movement 
thereon. In the structure of Figs. 9 and 10, the lateral 
portion 57 extends over a loop 58 of the bracing bar 
53 and thereby prevents the pivoting of the pigtail end 
on the lateral bar portion 41. The springs of Figs. 9 
to 12 are, therefore, similar to those of Figs. 6, 7 and 
8, with the exception that the bracing bar 53 has two 
portions 54 and 55 in angular relation to each other, 
the same as the bracing bar portion of the spring illus 
trated in Fig. 5. 
What is claimed is: 
1. A spring unit having a load supporting portion 

with an end portion abruptly bent and extended inward 
ly therebelow from which a straight portion extends for 
wardly and upwardly to engage the under side of the 
load supporting portion of the unit in spaced substantial 
ly parallel relation thereto, the end of the load support 
ing portion where the abrupt bending occurs being the 
point at which the end of the unit is attached to a Sup 
port. 

2. A spring unit having a load supporting portion 
with an end portion abruptly bent and extended inward 
ly therebelow from which a straight portion extends for 
wardly and upwardly to engage the under side of the 
ioad supporting portion of the unit in spaced substantial 
ly parallel relation thereto, said forwardly extending por 
tion being a continuation of the wire forming the load 
supporting portion, the end of the load supporting por 
tion where the abrupt bending occurs being the point 
at which the end of the unit is attached to a support. 

3. A spring unit having a load supporting portion with 
an end portion abruptly bent and extended inwardly 
therebelow from which a straight portion extends for 
wardly and upwardly to engage the under side of the 
load supporting portion of the unit in spaced substantial 
ly parallel relation thereto, the forwardly extending por 
tion being a separate element rigidly secured to the in 
wardly extending end portion at the rear end of the load 
supporting portion, the end of the load supporting por 
tion where the abrupt bending occurs being the point at 
which the end of the unit is attached to a support. 

4. A spring unit having a load supporting portion with 
an end portion abruptly bent and extended inwardly 
therebelow from which a straight portion extends for 
wardly and upwardly to engage the under side of the 
load supporting portion of the unit in spaced substantial 
ly parallel relation thereto, the forwardly extending por 
tion being a bracing element having pivotal relationship 
with the inwardly extending end portion at the rear end 
of the load supporting portion, the end of the load sup 
porting portion where the abrupt bending occurs being 
the point at which the end of the unit is attached to 
a support. 

5. A spring unit having a load Supporting portion 
with an end portion extended inwardly therebelow from 
which a portion extends forwardly and upwardly to en 
gage the under side of the load supporting portion of the 
unit, the forwardly extending portion being a bracing ele 
ment having pivotal relationship with the inwardly ex 
tending end portion at the rear end of the load support 
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ing portion, a supporting portion at the forward end of the 
load supporting portion of the spring unit formed by a re 
versely bent inwardly extending section, and an outwardly 
extending section angularly disposed thereto with the Sec 
tions in substantially W relation, the adjacent loops at the 
joined portion of the sections being disposed in angular 
relation to the adjacent portions of the sections which are 
in greater angular relationship to each other. 

6. A spring unit having a lead supporting portion with 
an end portion extended inwardly therebelow from which 
a portion extends forwardly and upwardly to engage the 
under side of the load supporting portion of the unit, 
the forwardly extending portion being a bracing element 
having pivotal relationship with the inwardly extending 
end portion at the rear end of the load supporting por 
tion, a supporting portion at the forward end of the load 
supporting portion of the spring unit formed by a re 
versely bent inwardly extending section, and an outwardly 
extending section angularly disposed thereto with the sec 
tions in substantially W relation, the outwardly extend 
ing section terminating in an end portion disposed parallel 
to the length of the unit. 

7. A spring unit embodying a load supporting portion 
made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of the 
side bars being of different lengths and having an angular 
bend in the center, sections of loops beneath the forward 
end of the load supporting portion, the adjacent section 
extending rearwardly, the section therebelow extending 
forwardly, the two sections being disposed in V relation 
ship, the end bar of the forwardly extending section being 
disposed parallel to the length of the load supporting por 
tion of the unit. 

8. A spring unit embodying a load supporting portion 
made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of the 
side bars being of different lengths and having an angular 
bend in the center, sections of loops at the forward end of 
the load supporting portion being bent rearwardly and 
reversely bent to have the sections disposed in W re 
lationship, the end bar of the terminal section being dis 
posed parallel to the length of the load supporting por 
tion of the unit, and a loop extending inwardly under 
the rear end of the load supporting portion and forwardly 
of the torsion bar at the end of the load supporting por 
tion of the unit, said loop having an extending bracing 
bar disposed in engagement with a forwardly disposed 
torsion bar of the load supporting portion of the spring 
unit, the junction between the inwardly extending loop 
and the rear end of the load supporting portion forming 
the point at which the rear portion of the unit is attached 
to a support. 

9. A spring unit embodying a load supporting portion 
made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of the 
side bars being of different lengths and having an angular 
bend in the center, sections of loops at the forward end 
of the load supporting portion being bent rearwardly and 
reversely bent to have the sections disposed in W rela 
tionship, the end bar of the terminal section being dis 
posed parallel to the length of the lead supporting portion 
of the unit, and a loop extending inwardly under the rear 
end of the load Supporting portion and forwardly of the 
torsion bar at the end of the load supporting portion of 
the unit, said loop having an extending bracing bar dis 
posed in engagement with a forwardly disposed torsion 
bar of the load supporting portion of the spring unit, 
said forwardly extending bracing bar being bent to in 
crease the angle of engagement with the load supporting 
portion of the unit to provide greater support therefor. 

10. A spring unit embodying a load supporting portion 
made of wire bent back and forth to provide paralled 
transverse torsion bars joined by side bars, certain of 
the side bars being of different lengths and having an 
angular bend in the center, sections of loops at the for 
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ward end of the load supporting portion being bent rear 
wardly and reversely bent to have the sections disposed 
in V relationship, the end bar of the terminal section 
being disposed parallel to the length of the load sup 
porting portion of the unit, and a loop extending in 
wardly under the rear end of the load supporting por 
tion and forwardly of the torsion bar at the end of the 
load supporting portion of the unit, said loop having an 
extending bracing bar disposed in engagement with a 
forwardly disposed torsion bar of the load supporting 
portion of the spring unit, said forwardly extending brac 
ing bar being bent to increase the angle of engagement 
with the load supporting portion of the unit to provide 
greater support therefor, said forwardly extending brac 
ing bar being a separate element which is secured in 
fixed relation to the forwardly extending loop at the rear 
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end of the load supporting portion of the unit. 
11. A spring unit embodying a load supporting portion 

made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of 
the side bars being of different lengths and having an 
angular bend in the center, sections of loops at the for 
ward end of the load supporting portion being bent rear 
wardly and reversely bent to have the sections disposed 
in V relationship, the end bar of the terminal section 
being disposed parallel to the length of the load support 
ing portion of the unit, and a loop extending inwardly 
under the rear end of the load supporting portion and 
forwardly of the torsion bar at the end of the load 
supporting portion of the unit, said loop having an ex 
tending bracing bar disposed in engagement with a for 
wardly disposed torsion bar of the load supporting por 
tion of the spring unit, said forwardly extending brac 
ing bar being bent to increase the angle of engagement 
with the load supporting portion of the unit to provide 
greater support therefor, said forwardly extending brac 
ing bar being a separate element which is secured in 
pivotal relation to the forwardly extending loop at the 
rear end of the load supporting portion of the unit. 

12. A spring unit embodying a load supporting portion 
made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of 
the side bars being of different lengths and having an 
angular bend in the center, sections of loops at the for 
ward end of the load supporting portion being bent rear 
wardly and reversely bent to have the sections disposed 
in V relationship, the end bar of the terminal section be 
ing disposed parallel to the length of the load support 
ing portion of the unit, a loop extending inwardly under 
the rear end of the load supporting portion and for 
wardly of the torsion bar at the end of the load support 
ing portion of the unit, said loop having an extending 
bracing bar disposed in engagement with a forwardly 
disposed torsion bar of the load supporting portion of 
the spring unit, said forwardly extending bracing bar be 
ing bent to increase the angle of engagement with the 
load supporting portion of the unit to provide greater 
Support therefor, said forwardly extending bracing bar 
being a separate element which is secured in fixed rela 
tion to the forwardly extending loop at the rear end of 
the load supporting portion of the unit, and a coating of 
soundproof material on said bracing bars. 

13. A spring unit embodying a load supporting portion 
made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of 
the side bars being of different lengths and having an 
angular bend in the center, sections of loops at the forward 
end of the load supporting portion being bent rearwardly 
and reversely bent to have the sections disposed in V 
relationship, the end bar of the terminal section being 
disposed parallel to the length of the cad supporting 
portion of the unit, a loop extending inwardly under the 
rear end of the load supporting portion and forwardly 
of the torsion bar at the end of the load supporting por 
tion of the unit, said loop having an extending bracing 
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bar disposed in engagement with a forwardly disposed 
torsion bar of the load supporting portion of the spring 
unit, said forwardly extending bracing bar being bent 
to increase the angle of engagement with the load sup 
porting portion of the unit to provide greater support 
therefor, said forwardly extending bracing bar being a 
separate element which is secured in pivotal relation to 
the forwardly extending loop at the rear end of the load 
Supporting portion of the unit, and a coating of sound 
proof material on said bracing bars. 

14. A spring unit embodying a load supporting por 
tion made of wire bent back and forth to provide parallel 
transverse torsion bars joined by side bars, certain of 
the side bars being of different lengths and having an 
angular bend in the center, sections of loops beneath the 
forward end of the load supporting portion, the adjacent 
section extending rearwardly, the section therebelow ex 
tending forwardly, the two sections being disposed in W 
relationship, the rearwardly extending section having two 
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3. 
portions in angular relation to each other permitting the 
one portion adjacent to the forwardly extending section 
to collapse thereon when the unit is partially loaded, the 
other portion and forwardly extending section providing 
a greater resistance to deflection. 
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