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UNITED STATES PATENT OFFICE. 
STANLEY G. SMITH, OF GRAND RAIDS, IVIICHIGAN, ASSIGNOR, OF ONE-HALE TO 

WILLIAIVI F. FREENLAN, OF GRAND RAPIDs, MICAIGAN. 
SPRING CONSTRUCT ON. 

1363,538. Specification of Letters Ratent, Patented Dec. 28, 1920. 
Application filed April 22, 1919. Serial No. 291,958. 

To all whom it may concern; 
Be it known that I, STANLEY G. SMITH, a 

citizen of the United States of America, re 
siding at Grand Rapids, in the county of 
Kent and State of Michigan, have invented 
certain new and useful improvements in 
Spring Construction; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 
This invention relates to a spring con 

struction adapted for use in articles of fur 
niture such as davenports, chairs and the 
like, or in motor vehicle seats or other ve 
hicle seats and backs therefor; and it is an 
object and purpose of the invention to pro 
vide a spring construction of novel forma 
tion and design by means of which a greater 
degree of flexibility of action is obtained 
than heretofore, and which, when turned 
over as it is in davenports, has a greater 
rigidity than when in the other and directly 
reversed position. The invention consists 
of various novel constructions and arrange 
ments of parts for attaining this end, as 
well as many others not at this time specifi 
cally outlined, but which will appear fully 
and in detail as understanding of the in 
vention is had from the following descrip 
tion taken in connection with the accom 
panying drawings, in which, 

Figure 1 is a fragmentary transverse Sec 
tional view through a davenport construc 
tion equipped with my invention. 

Fig.2 is a fragmentary front elevation of 
the upper Section thereof. 

Fig. 3 is a fragmentary plan view of one 
of the flexible composite bars to which the 
springs are attached. 

Fig. 4 is a side elevation and section with 
parts broken away illustrating the Support 
for the composite flexible bars and with a 
slight modification in the front support 
therefor. 

Figs. 5 and 6 are similar views showing 
modifications in the form of rear support 
for said bars. 

Fig. 7 is a vertical section through a chair 
equipped with the invention both for seat 
and back. 

Fig. 8 is a fragmentary perspective view 
illustrating a modification in support for 
the front ends of the flexible spring bars, 

including a composite flexible bar of a type 
similar to the Spring carrying bars. 

Fig. 9 is a fragmentary perspective view 
of a modified form of supporting bar of 
flexible form. - 

Fig. 10 is a fragmentary side view illus 
trating the action and the position taken by 
the flexible bars when a weight is applied 
thereto. - 

Fig. 11 is a side view, with parts omitted 
and broken away to show the action of the 
Spring construction in a davenport in the 
two positions thereof, and 

Figs. 12 and 13 are, respectively, a side 
View and plan of a modified form of flexible 
composite bar construction the parts of 
which are formed of wire. . 

Like reference characters refer to like 
parts in the different views of the drawings. 
One place where my invention is of par 

ticular value is in a davenport, the same be 
ing comprised of lower and upper frames 1 
and 2 hinged or otherwise connected to 
gether at their front edges so that the same 
maybe opened up for use as a bed, as shown 
in Fig.11. Any suitable hinged connection 
3 may be used. Within the lower frame 1 a 
mattesS 4 is placed and carried by springs 
5 which may be of any suitable form and of 
usual and well known construction. The 
upper frame likewise has a mattress or pad 
6 which in the folded position of the daven 
port comes against the mattress 4, and above 
which a plurality of springs 7 are located 
in rows transverse to the length of the 
davenport and mattresses and which, at 
their upper ends are connected to transverse 
flexible bars, that is, bars which are flexible 
in one direction but rigid in the opposite di 
rection. - 
These bai's are made up in sections, each 

including two angle iron members having 
vertical legs 8 and horizontal legs 9. At 
their front ends the legs 8 extend beyond 
the ends of legs 9, as indicated at 8, which 
extensions 8 pass between the legs 8 of the 
angle iron sections next ahead and are 
otally connected thereto at 10. It will be 
noted that the legs 9 of the angle iron 
Sections overlap the legs - 9 of the sec 
tions next ahead, this allowing the com 
posite bal's to move about the pivots in one 
direction but not in the other direction. 
And when the davenport is closed as indi 
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2. 

cated at the left in Fig. 11, any weight ap 
plied to the upper section causes the flexible 
bars to yield as far as springs 7 will permit 
and occupy substantially the position shown 

5 in Fig. 10. But when the davenport is 
opened, the flexible bars are reversed and 
form a rigid support for the springs. 7, any 
yielding being only that of the Springs 7. 
This is a feature of great value in daven 

10 ports, the springs acting practically the 
same as any davenport when it is opened 
but the spring supporting construction de 
scribed permitting much greater yielding 
and flexibility when it is closed and used as 

15 a couch or the like. 
At the front of the davenport frame 2 a. 

horizontal rod 13 is located which is con 
nected to the seat frame of the davenport 
and to which a plurality of arms 14 are at 

20 tached, one for each of the flexible bars, 
said arms being pivotally connected at 15 
at their upper ends to the front sections of 
the bars. The rear sections of the bars are 
likewise pivotally connected to brackets 16 

25 fixed to the rear member of the frame 2, as 
indicated at 17. As the bars give under the application of weight, the arms 14 take dif 
ferent positions, swinging to the rear as 
shown in Fig. 10. Each arm 14 may be ro 

30 tatably mounted on the rod 14 so that its 
rearward movement can take place independ 
ent of the others. - 
In the legs, 9 a plurality of spaced apart 

holes 11 are made and the adjacent ends of 
35 springs 7 connected to the bars by flexible 

connections 12 threaded through the open 
ings, this making a secure but yielding con 
nection between the bars and springs. Each 
spring is interposed between the flanges or 

40 legs 9 of two parallel angles of two of the 
transverse flexible bars. Any well known 
and conventional form of connection for 
the opposite ends of the springs against 
which the mattress 6 bear's may be used, no 

45 illustration thereof being made. 
Many modifications in the manner of sup 

port of the flexible bars may be used. For 
instance a link 14 may be interposed be 
tween each arm 14 and the front section of 

50 the bar with which said arm is associated as 
shown in Fig. 4. The rear ends, instead of 
being carried on the fixed bracket 16 may be 
carried by a pair of pivotally connected 
links 18 as shown in Fig. 5. Again, a U 

55 shaped bracket 19 may be attached to the 
rear side of the frame 2 and a rod 20 passed 
loosely through the upper and lower legs 

- thereof, said rod having attachment at its 
upper end to the rear section of each flexi 

60 ble bar. One preferred form or modifica 
tion in the front support is shown in Fig. 8 
wherein the rod 13 is replaced by a flexible 
sectional bar made of connected sections 
similar in all respects to the flexible bars to 

65 which the springs are attached, the angles 

1363,538 

having horizontal legs 9, vertical legs 8 
pivotally connected at 10 and flexible in 
one direction but not in the other. Ears 21 
may be struck up from the upper legs 9 or 
be made separate and attached thereto to 70 
which the lower ends of arms 14 are piv 
otally connected, serving the same purpose 
as the arms 14. This construction at the 
front of the davenport permits a still 
greater degree of flexibility when the spring 75 
construction is in position to yield but it is 
as rigid as the other when reversed in posi 
tion. Moreover, the construction is not lim 
ited to the use of angle iron members, as 
channel sections having flanges 22 and webs 80 
23, an extension 24 of one Web overlapping 
the Web of the adjacent section, may be used 
and pivotally connected at 25, as shown in 
Fig. 9; this construction being quite as well 
adapted for use as the angle iron construc- 85 
tion in any place where the bars, flexible in 
entirection but not in the other, are to be 
USO. 

This spring construction may be used in 
other places than davenports, and in Fig. 790 
it is shown as applied to both the seat and 
back of a chair, the only modification needed 
being to attach the lower section of the flexi 
ble bars used in the back to stationary posts 
26. It is obvious that the same can be used 95 
in the same way for the backs and cushions 
of motor or other vehicle seats. 
While the angle and channel bars piv 

otally connected in sections are very satis 
factory in use, it is possible to make the 
different sections of the flexible bars of . 
wire. In Figs. 12 and 13, a showing of such 
construction is made, each section being 
made of a single piece of wire having sides 
27 in the length of which a coil 28 is made, 
Said sides being integrally connected by a 
croSS wire 29 at one end, and terminating at 
the other end in hooks 30 adapted to pass 
through the eyes formed by the coils 28 in 
the section next behind. When thus con- 110 
nected the cross wire 29 passes under the 
sides 27 of the section next ahead and it is 
obvious that the desired flexibility of the 
structure in one direction and rigidity in 
the opposite direction is fully attained. The 115 
Springs 7 may be attached in the space be 
tween the cross wire 29 of one section and 
the coils 28 of the adjacent section. 
This construction of spring is one of 

value in many relations. It is particularly 120 
valuable in davenport use, combining as it 

100 

105 

does the greatest measure of flexibility when 
flexibility of the spring is desired, and less 
flexibility, in fact none in the coiled spring 
Support when reversed. In practice it has 125 
proven a Success in all particulars. For 
use in chairs, vehicle seats, and the like it is 
also of value though the rigidity of the 
flexible bars in one direction is not needed, 
and my invention is not to be limited to flexi- 130 
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ble bars necessarily rigid against bending in 
one direction, but is limited only by the ap 
pended claims. 

claim: 
1. A spring construction comprising a 

plurality of rows of coiled springs, flexible 
connecting bars passing across one end of 
all of the springs in a row and connected 
thereto, said bars being comprised of a plu 
rality of sections pivotally connected to 
gether in alinement, and interengaging 
means on the sections limiting the pivotal 
movement thereof with respect to each other 
to one direction only away from a straight 
line, substantially as and for the purposes 
described. 

2. A spring construction comprising a 
plurality of coiled springs, and means con 
necting the springs at one end thereof, said 
means comprising a plurality of pivotally 
connected sections with interengaging means 
on the sections limiting the pivotal move 
ments of the sections with respect to each 
other to one direction only away from a 
straight line, whereby the sections follow 
the springs when they are compressed, but 
are rigid against movement in the opposite 
direction when the sections are in substan 
tially straight line alinement with each 
other, substantially as described. 

3. In combination, a support, a plurality 
of rows of springs mounted on and extend 
ing away from the support, a plurality of 
sectional bars located against the outer ends 
of the rows of springs and connected there 
to, each comprising a number of sections 
pivotally connected together and normally 
located in substantially straight line aline 
ment, said bars following the springs when 
they are compressed, means on the different 
sections for preventing movement of the sec 
tions in an opposite direction beyond their 
normal straight line position means for con 
necting one end of all of the bars to the Sup 
port, a member located transversely of and 
at the opposite ends of said sectional bars, 
and movable means connecting said opposite 
ends of each of said sectional bars to said 
member, said means moving when any asso 
ciated sectional bar is moved away from its 
normal position on compression of any of 
the springs connected to said bar. 

4. In combination, a substantially rectan 
gular support, a plurality of rows of springs 
positioned transversely of the support, a 
plurality of bars loosely connected to the 
outer ends of the springs, said bars being 
made up of a plurality of pivotally con 

3. 

nected sections and also located transversely 
of the Support, means stopping pivotal 
movement of the sections with respect to 
each other in an outward direction, whereby 
said bars normally occupy a substantially 
straight line position, means connecting one 
end of each of the bars to the support, an 
other sectional bar located lengthwise of the 
support at and within the opposite ends of 
the first bars, and a plurality of arms piv 
otally connected to said last named sectional 
bar, each of said arms being pivotally con 
nected to one of the first named sectional 
bars, substantially as described. 

5. In combination, a support, a plurality 
of rows of springs carried by the support, a 
plurality of bars disposed between the rows 
of springs at one end thereof, each of said 
bars including a number of pivotally con 
nected Sections, means connecting said bars 
to the springs of the two rows of springs 
between which each is located, interengag 
ing means for stopping movement of the 
Sections of the bars with respect to each 
other in one direction, and means for con 
necting the ends of said bars to the support, 
substantially as described. 

6. In combination, a support, a plurality 
of rows of coiled springs carried by the 
Support, a plurality of bars located one be 
tween each two adjacent rows of springs, 
each of said bars being formed of a plurality 
of sections of angle iron pivotally connected 
together. Stop means on adjacent ends of 
said sections to limit the pivotal movement 
of the sections to one side only of the nor 
mal substantially straight line position of 
the sections, one of the legs of each of the 
angle irons having a plurality of spaced 
apart holes therethrough and against which 
leg the ends of a row of springs contact, 
and a flexible connection passed through the 
holes and connecting the springs to said 
sections, substantially as described. 

7. A spring construction comprising a 
plurality of springs, and a plurality of bars 
connected to the springs at one end thereof, 
said bars being formed of a plurality of 
substantially rigid sections pivotally con 
nected end to end in allinement, and inter 
engaging stop means on the sections where 
by the sections may move with the springs 
when compressed but are stopped against 
movement beyond a substantially straight 
line position of the sections in the oppo 
site direction. 
In testimony whereof I affix my signature. 

STANLEY G. SMITH. 
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