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ADJUSTABLE BOX SPRING 
Ewald A. Kamp, Chicago, Ill., assignor to The Englander 
Company, Inc., Chicago, Ill., a corporation of Dela 
Ware 

Filed Apr. 23, 1959, Ser. No. 808,411 
4 Claims. (C. 5-246) 

The present invention relates to box springs used to 
Support mattresses. 
One object of the invention is to provide for supporting 

a mattress, a new and improved box spring which can be 
readily adjusted to vary the firmness of the spring sup 
port for a mattress. 

Another object is to provide a box spring having an 
improved construction which provides a ready adjustment 
of the degree of effective firmness of the box spring with 
out disturbing the normal level of its mattress support 
ing surface. 
A further object is to provide an adjustable box spring 

as recited in the above objects which is so constructed that 
a box spring of double bed size can be adjusted to vary 
the effective firmness of the two longitudinal half-sections 
of the box spring independently of each other. 
Another object is to provide a new and improved box 

spring as set forth above which provides for varying the 
firmness of the spring support for a mattress progressively 
along the length of the box spring. 

0 

5 

20 

25 

An additional object is to provide an adjustable box 
spring, as recited, having extremely simple and economi 
cal means for adjusting the effective firmness of the box 
spring, which has an inherent self-locking action that 
will effectively maintain any position of adjustment to 
which it is set. 

Another object is to provide an improved box spring 
of the above character having a new and improved con 
struction which can be adjusted to provide a controlled 
elevation of the feet and head of a person lying on a mat 
tress supported by the box spring. 

Other objects and advantages will become apparent 
from the following description of the exemplary form of 
the invention illustrated in the drawings, in which: 

FIG. 1 is a perspective view of a box spring forming 
the exemplary embodiment of the invention; 

FIG. 2 is a side elevational view of the box spring show 
ing certain internal parts in dotted lines and illustrating 
in phantom the curvature assumed by the top surface 
of the box spring for one condition of adjustment; 

FIG. 3 is an end view of the box spring; 
FIG. 4 is a fragmentary perspective view of frame 

structure and adjustable spring support means incorporat 
ed into the box spring; 

FIG. 5 is a longitudinal sectional view taken along 
the line 5-5 of FIG. 3; 

FIG. 6 is a horizontal sectional view taken generally 
along the line 6-6 of FIG. 5; 

FIG. 7 is a fragmentary sectional view of adjustable 
spring support structure taken along the line 7-7 of 
FIG. 6; 
FIG. 8 is a fragmentary sectional view taken along the 

line 8-8 of FIG. 6; 
FIG. 9 is a fragmentary sectional view taken along the 

line 9-9 of FIG. 6; 
FIG 10 is a fragmentary side view taken with reference 

to line 10-10 of FIG. 3 and showing on an enlarged 
scale means for indicating the condition of adjustment 
of the box spring; 

FIG. 11 is a fragmentary horizontal sectional view 
taken with reference to line 11-11 of FIG. 12 and 
showing a modified form of the adjustable spring Sup 
port means; 

FIG. 12 is a fragmentary sectional view of the modified 
construction taken along the line 12-12 of FIG. 11; 
and 
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FIG. 13 is a fragmentary sectional view taken along the 

line 3-13 of FIG. 11. 
Referring to the drawings in greater detail, the ad 

justable box spring 10 forming the exemplary form of the 
invention, FIG. 1, is of the standard size for a double 
bed. As will presently appear, provision is made in the 
construction of the box spring 10 in accordance with the 
present invention for adjusting the effective firmness of 
the spring support which the box spring will provide 
to a mattress (not shown) supported on the generally hori 
zontal top surface 12 of the box spring. 

Moreover, as will presently appear, provision is made 
for adjusting the firmness of the two longitudinal half 
sections 14, 16 of the box spring 10 independently of 
each other. This makes it possible for two people sleep 
ing on the box spring to effect adjustments of the box 
spring 10 which will provide the optimum degree of 
firmness in the box spring support desired by each per 
son even though there may be a radical difference in the 
degree of firmness preferred by the two individuals. 

Structurally, the box spring 10 forming the exemplary 
embodiment of the invention comprises a wooden base 
or support frame 18, FIGS. 4, 5 and 6, having, as such, 
a generally conventional construction which includes two 
longitudinal side rails 20, 22 extending between and con 
nected to two transverse end elements 24, 25 of the 
frame. A central longitudinal rail 26 is supported at 
opposite ends by the transverse frame elements 24, 25. 
A plurality of stationary slats 28 and two adjustable slats 

29 extend transversely across the frame 18 between the 
side rails 20, 22 in evenly spaced relation with respect to 
each other and with respect to the two end frame ele 
ments 24 and 25. In this instance the frame 18 includes 
four centrally located stationary slats 28 and two ad 
justable slats located between the stationary slats and the 
respective end frame elements 24, 26. 
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The frame 18 thus formed supports eight transverse 
rows of eight springs 30 each, the successive transverse 
rows of springs being disposed in overlying relation to 
the slats 28 and 29 and the frame elements 24 and 25 
as shown in FIGS. 4 to 6. 

The individual springs 30 have a generally conical 
shape and are arranged with the small end of the springs 
extending downwardly into overlying relation in to the 
supporting frame structure. The relatively large upper 
end of the springs 30 are connected together in a con 

... ventional manner as by means of connecting links 32, 

50 

FIG. 5. 
The upper ends of all the springs 30 together with the 

connecting means 32 between the springs provides resil 
ient support to an overlying layer of padding 34 similar 

55 

to that used in conventional box springs. The padding 
34 is covered in a conventional manner by ticking 36 which 
extends downwardly in covering relation to all four sides 
of the box spring. 
To adjust the effective firmness of the spring support 

provided by the two longitudinal half sections 14, 16 of the 
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box spring 10, FIG. 1, provision is made for adjusting 
the residual compression of the springs 30 located on 
opposite sides of the central longitudinal rail 26, FIG.6. , 

However, it has been found that it is not necessary 
to adjust the residual compression in all the springs 30 
on one side of the central rail 26 in order to provide an 
effective adjustment of the firmness of the spring sup 
port provided to a mattress by one longitudinal half sec 
tion of the box spring. Since the weight of a reclining 
person supported on one longitudinal side of the box 
spring is concentrated along the medial portion of that 
longitudinal side, it is necessary to adjust the residual 
compression in only those springs 30 which bear the 
heaviest load in order to provide an effective adjustment 
of the firmness of the box spring support to the person, 
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It is not necessary that the residual compression of the 
more likely loaded springs near the ends of the box 
spring be adjusted in order to effect a desired adjustment 
of the overall firmness of one longitudinal side of the 
box spring. 

For the box spring 10 illustrated, which has eight trans 
verse rows of springs 30, provision is made for adjust 
ing the residual compression of the springs in the four cen 
tral rows only, the springs on opposite sites of the central 
rail 26 being adjusted independently of each other. 
For this purpose two rectangular spring Support and 

adjusting boards 38, 40 are placed in overlying relation to 
the four central slats 28 on opposite sides of the central 
rail 26 to underlie and support the springs 30 in the four 
central transverse roWS. 

Each of the boards 38, 40 is formed of a construction 
which has sufficient flexibility to permit a substantial 
degree of bending of the board while at the same time 
having sufficient strength to support the lower ends of the 
overlying springs 30 in adjusted positions as will presently 
appear. It has been found that boards formed of ply 
wood may be successfully used for this purpose. 

Adjustment of the firmness of one longitudinal half 
section of the box spring 10 is effected by raising or low 
ering the spring adjusting board on that side of the box 
spring while at the same time anchoring the upper ends 
of the springs 30 overlying the board against vertical 
displacement, thus varying the residual compression of 
the central springs and the firmness of their support 
action in the box spring. 

Referring to the illustrated construction, it will be noted 
that the upper ends of the springs 30 overlying the board 
38, for example, are held against vertical movement above 
their normal positions by means of vertical ties 42, FIGS. 
4 and 8 anchored to the underlying slats 28 and extend 
ing upwardly through the individual springs to connect 
with relatively stiff cross wires 44 overlying the upper 
ends of the springs as shown. Each tie 42, FIG. 8, extends 
downwardly through its underlying slat 28 and is free to 
move downwardly with the upper end of its coacting spring 
30 when the latter is forced down by externally applied 
pressure. However, upward movement of each tie is 
limited by engagement of suitable anchoring means 46 
on the tie with the coacting slat 28 to provide the de 
sired limitation of upward movement of the upper end of 
the associated spring. 
As previously intimated, the two spring boards 38 and 

40 are adjusted independently of each other. Extremely 
simple yet highly effective means are provided for this 
purpose, which provides an inherent adjustment locking 
action that is effective to hold a spring adjusting board 
in any one of a plurality of positions of vertical ad 
justment. 
The adjusting means for the board 38, for example, 

comprises three transverse adjusting boars 50 extending 
between the side rail 20 and the central rail 26 in the 
spaces between the four slats 28. Each adjusting bar 
50 is rotatively supported by a pair of coaxial trunnions 
52 in opposite ends of the bar which are journaled in 
bearing blocks 54 on the frame rails 20 and 26. The 
transverse bars 50 are rectangular in transverse section, 
as shown in FIG. 8, and have slightly rounded corners. 
The two support trunnions 52 for each bar 50 are mounted 
off center with respect to the adjusting bar so that the 
common axis of the trunnions has a different spacing 
from each of the four longitudinal sides 56, 58, 60 and 
62 of the bar as shown in FIG. 8. 
The ends of the adjusting bar trunnions 52 journaled 

in the bearing blocks 54 on the outside rail 20 are adapted, 
as shown in FIG. 7, to receive a detachable adjusting 
crank 64 used to rotate each individual adjusting bar 50 to 
any one of four positions of adjustment bringing its longi 
tudinal sides 56, 58, 60 and 62 respectively into engage 
ment with the spring support board 38. The trunnion 52 
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4. 
to which the adjusting crank 64 is applied is nonrotata 
bly connected to the adjusting bar 50 by pins 66. 
Three adjusting bars 68, similar to the adjusting bars 

50 are similarly mounted on the opposite side of the frame 
18 to adjust to the vertical position of the spring ad 
justing board 40, FIG. 6. 
To provide the desired degree of firmness of the spring 

support provided by the respective longitudinal sides 14, 
16 of the box springs 10 it is necessary merely to adjust 
the positions of the adjusting bars 50 and 68 on the re 
spective sides of the frame 18 using the detachable han 
dle 64 for this purpose. 

Moreover, the height adjustment of each spring board 
38, 40 and hence the firmness of the overlying springs 
30 can be varied along the length of the frame 18 by 
turning the three adjusting bars supporting each board 
to different positions of adjustment. While the boards 
38, 40 have sufficient resistance to bending to support the 
overlying springs 30 between the adjustable support bars, 
the boards will nevertheless bend sufficiently to accommo 
date different positions of adjustment of its three sup 
port bars. 

Suitable means are provided for visually indicating 
the position of adjustment of each spring board adjusting 
bar. Thus, as shown in FIG. 10, the outer end of the 
adjusting bar trunnions 52 adapted to receive the adjust 
ing crank 64, is provided with a suitable reference mark 
70 which registers with one of an annular series of four 
reference numerals inscribed on a disc 71 and correspond 
ing to the four positions of adjustment of the associated 
bar 50. 

If desired, provision can be made for adjusting all of 
the adjustable support bars under one of the spring sup 
port boards 38, 40 at one time from a single point of ad 
justment. Means illustrating this mode of adjustment of 
three support bars is shown in the modified construction 
illustrated in FIGS. 11 to 13, in which component parts 
corresponding to those previously described are desig 
nated by the same reference numerals with the addition 
of the suffix 'a.'. 
As shown in FIGS. 11 to 13, a longitudinal adjusting 

rack 74 is slidably supported by guides 76 on the inner 
face of the side rail 20a below the adjacent adjusting bar 
trunnions 52a. Pinions 78 nonrotatably connected to 
the three overlying adjusting bar trunnions 52a engage the 
rack 74 in such fashion that rotation of one of the trun 
nions 52a by a detachable adjusting crank 64a as shown 
in FIGS. 11 and 13 effects a simultaneous adjustment 
of all three adjusting bars 50a. 

It may be noted with reference to FIG. 4 that the spring 
adjusting board 38 is guided for vertical movement by 
four guide sleeves 80 extending upwardly through the 
four corners of the board from the underlying slats 28 
in surrounding relation to four of the spring hold down 
ties 42. (See FIG. 8.) Similar means are used to verti 
cally guide the other adjusting board 40. 

Further provision is made in the construction of the 
box spring 10 for adjustably raising the portions of the 
box spring and more particularly its mattress supporting 
surface 12 which supports the head and feet of the re 
reclining individuals supported by the box spring. The 
vertically adjusted or raised positions of the head and 
feet supporting portions of the support surface 12 are 
indicated in phanton in FIGS. 2, 3 and 9. 
As shown, the structure used to effect a vertical ad 

justment of these portions of the mattress surface 12 
comprises the two previously mentioned adjustable slats 
indicated generally by the numerals 29 and located at 
opposite ends of the spring firmness adjusting boards 38, 
40. Each adjustable slat 29 is formed in two indepen 
dently adjustable parts 82, each of which is similar in 
construction to the spring firmness adjusting bars 50, 
previously described, and similarly mounted between the 
central rail 226 and one of the side rails 20, 22. Each of 
the springs 30 overlying and adjusting bar 82, FIGS. 4 
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and 9, is connected at its lower end to one end of a 
flexible positioning band 84 extending to and anchored 
to the adjacent one of the frame end elements 24, 25 
as shown. Also, as shown, the lower ends of the springs 
resting on each adjustable support 82 are connected to 
gether by a transverse tie wire 85, FIGS. 4 and 9. 

It will be observed here that no tie down means is 
provided to positively limit upward movement of the 
upper ends of the springs 30 supported by the adjustable 
bars 82. Hence, rotary adjustment of a bar 82 from 
its normal position, shown in solid lines in FIG. 9, to 
a different position about its eccentrically located support 
trunnions 86, illustrated in phantom, lifts the overlying 
springs 30, an overlying portion of the padding 34, and 
the corresponding portion of the support surface 12 to 
the raised positions indicated in phantom. The straps 
84 and the cross tie 85 maintains the lower ends of the 
springs in overlying engagement with the adjusting bar 
82 as it is rotated from one position of adjustment to 
another. The same crank 64 is used to effect the desired 
vertical adjustment of the foot portions of each longi 
tudinal side of the box spring 10. 

While the disclosed embodiment of the invention is 
applied to a box spring of double bed size, it is equally 
susceptible of application to a box spring of single bed 
size. Moreover, the number of transverse rows of springs 
30 used in the box spring can be varied from that shown. 
Also, the number of rows of springs supported and ad 
justable compressed by the boards 38, 40 can be varied 
from the precise number shown. 

While certain specific advantages are realized from the 
particular embodiment of the invention illustrated, it 
will be appreciated that the invention is not necessarily 
limited to the exact structure shown but includes struc 
tural variants and equivalents falling within the spirit 
and scope of the invention as defined by the appended 
claims. 
The invention is claimed as follows: 
1. An adjustable firmness box spring comprising, in 

combination, a support frame, a flexible Spring support 
board positioned on a medial portion of said frame for 
vertical adjustment with respect to the frame, a plurality 
of at least three transverse support bars rotatably dis 
posed on said frame in immediately underlying supporting 
relation to said board, each of said bars being shaped to 
have a plurality of flat generally longitudinal sides in 
dividually engageable with said board, means rotatably 
supporting each of said support bars on said frame for 
rotatable adjustment about a longitudinal axis eccentrical 
ly located in relation to the transverse form of the bar 
to have a different spacing from each longitudinal side 
of the bar whereby the respective sides of the bar upon 
being rotated into opposing relation to said board Sup 
port the adjacent portion of the latter in different vertical 
positions of adjustment and whereby downward force of 
the board applied to any flat longitudinal side of the bar 
tends to hold the latter against rotation, a medial group 
of compression springs overlying said board in a plurality 
of at least several rows of at least several springs each, 
all of said springs of said medial group having lower 
ends supported by said flexible board and having upper 
ends extending upwardly therefrom, tie-down means con 
nected with the upper ends of said springs and extending 
downwardly therefrom to interconnect with said frame 
for positively precluding upward movement of the upper 
ends of said springs above a predetermined normal level 
relative to said frame as an incident to vertical adjustment 
of said board, said support board being dimensioned to 
limit resistance of the board to bending to a value less 
than bending moment applicable to the board by the 
reactions thereon of said support bars and said medial 
group of springs, individual rotary adjusting means ac 
cessible from one side of said frame and coacting with 
each of said bars to rotate the bar independently of the 
other bars for effecting vertical adjustment of the ad 
jacent portion of said flexible board whereby the position 
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6 
and shaping of said board is determined by the rotary 
positions of adjustment of the respective support bars 
and the downward reaction of the springs on the board, 
padding supported by the upper ends of said springs 
by spring force having a firmness determined by the 
vertical position and shaping of said flexible board, addi 
tional compression springs located beyond said medial 
group of springs toward one end of said frame, padding 
overlaying the upper ends of said additional springs, ad 
justable means on said frame supporting the lower ends 
of said additional springs in different vertical positions 
relative to said frame determined by the position of ad 
justment of said adjustable means, and the upper ends 
of said additional springs and the padding overlying the 
additional springs being free to move a limited distance 
upwardly as an incident to raising of the lower ends of 
said additional springs by said adjustable supporting 
means therefor. 

2. An adjustable firmness box spring comprising, in 
combination, a support frame, a flexible spring support 
board positioned on a medial portion of said frame for 
vertical adjustment with respect to the frame, a plurality 
of at least three transverse support bars rotatably dis 
posed on said frame in immediately underlying support 
ing relation to said board, each of said bars being shaped 
to have a plurality of flat generally longitudinal sides 
individually engageable with said board, means rotatably. 
supporting each of said support bars on said frame for 
rotatable adjustment about a longitudinal axis eccentrical 
ly located in relation to the transverse form of the bar 
to have a different spacing from each longitudinal side 
of the bar whereby the respective sides of the bar upon 
being rotated into opposing relation to said board sup 
port the adjacent portion of the latter in different vertical 
positions of adjustment and whereby a downward force 
of the board applied to any longitudinal side of the bar 
tends to hold the latter against rotation, a medial group 
of compression springs overlying said board in a plurality 
of at least several rows of at least several springs each, 
all of said springs of said medial group having lower 
ends supported by said flexible board and having upper 
ends extending upwardly therefrom, tie-down means con 
nected with the upper ends of said springs and extending 
downwardly through said board to interconnect with said 
frame for positively precluding upward movement of the 
upper ends of said springs above a predetermined normal 
level relative to said frame as an incident to vertical ad 
justment of said board, said support board being dimen 
sioned to limit resistance of the board to bending to a 
value less than bending moment applicable to the board 
by the reactions thereon of said support bars and said 
medial group of springs, individual rotary adjusting means 
coacting with each of said bars to rotate the bar inde 
pendently of the other bars for effecting vertical adjust 
ment of the adjacent portion of said flexible board where 
by the position and shaping of said board is determined 
by the rotary positions of adjustment of the respective 
support bars and the downward reaction of the springs 
on the board, padding supported by the upper ends of 
said springs by spring force having a firmness determined 
by the vertical position and shaping of said board, addi 
tional compression springs located beyond said medial 
group of springs toward one end of said frame, padding 
overlying the upper ends of said additional springs, a 
vertically flexible spring stabilizing element connected 
between the lower end of each of said additional springs 
and said frame, a support bar underlying said additional 
springs and defining a plurality of flat longitudinal sides, 
means supporting said last mentioned bar on said frame 
for rotary adjustment about an eccentric longitudinal 
axis having a different spacing from each of said longi 
tudinal sides of the bar whereby said respective bar sides 
last mentioned upon being rotated into supporting rela 
tion to said additional springs support the latter at dif 
ferent heights, and the upper ends of said additional 
springs and the padding overlying the additional springs 
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being free to move a limited distance upwardly as an in 
cident to raising of the lower ends of said additional 
springs by said adjustable support bar therefor. 

3. An adjustable firmness box spring comprising, in 
combination, a support frame, a flexible spring support 
element positioned on a medial portion of said frame for 
vertical adjustment with respect to the frame, a plurality 
of at least three elongated adjusting elements rotatably 
disposed on said frame in transverse positions immediately 
underlying said support element, each of said adjusting 
elements defining a plurality of angularly spaced support 
faces individually engageable with said support element 
to support the latter, means rotatably supporting each 
of said adjusting elements on said frame for rotatable 
adjustment about a longitudinal axis having a different 
spacing from each support face of the adjusting element 
whereby the respective support faces upon being rotated 
into opposing relation to said support element support 
the adjacent portion of the latter in different vertical 
positions of adjustment and whereby a downward force 
of the support element applied to any support face of 
the adjusting element ends to hold the latter against rota 
tion, a plurality of compression springs disposed in a 
plurality of rows of several springs each overlying said 
flexible support element and all having lower ends Sup 
ported by said flexible support element, tie-down means 
connected with the upper ends of each of said springs and 
extending downwardly therefrom to interconnect with 
said frame for positively precluding upward movement of 
the upper ends of said springs above a predertermined 
normal level relative to said frame as an incident to verti 
cal adjustment of said support element, said flexible sup 
port element being shaped and dimensioned to limit the 
bending resistance of the support element to a value less 
than the bending moment applicable to the support ele 
ment by the reactions thereon of said adjusting elements 
and said rows of overlying springs, individual rotary ad 
justing means coacting with each of said adjusting ele 
ments to rotate the latter independently of the other ad 
justing elements for effecting vertical adjustment of the ad 
jacent portion of said flexible support element whereby the 
position and shaping of said flexible support element is 
determined by the rotary positions of adjustment of the 
respective adjusting elements and the downward reaction 
of the springs on the support element, padding supported 
by the upper ends of said springs by spring force having 
a firmness determined by the vertical position and shap 
ing of said flexible support element as effected through 
rotary adjustment of the individual adjusting elements. 

4. An adjustable firmness box spring comprising, in 
combination, an elongated support frame, two flexible 
spring support elements each extending over an extensive 
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3. 
horizontal area and having extensive dimensions both 
longitudinally and transversely with respect to said sup 
port frame, said flexible support elements being disposed 
on opposite longitudinal sides of said frame for vertical 
adjustment with respect to the frame, two different plur 
alities of at least three elongated adjusting elements dis 
posed in underlying relation to said respective spring 
support elements, each of said adjusting elements defining 
a plurality of angularly spaced support faces, means rotat 
ably supporting each of said adjusting elements on said 
frame for rotatable adjustment about a longitudinal axis 
having a different spacing from each support face of the 
adjusting element whereby the respective support faces of 
the adjusting element upon being rotated into opposing 
relation to the overlying spring support element support 
the adjacent portion of the latter in different vertical 
positions of adjustment and whereby downward force 
of each spring support element applied to a support face 
on an underlying adjusting element tends to hold the 
latter against rotation, a plurality of compression springs 
overlying each of said spring support elements in a 
plurality of at least several rows of several springs each, 
all the springs of each of said pluralities having lower 
ends supported on the underlying support element, tie 
down means connected with the upper ends of said 
springs and extending downwardly therefrom to inter 
connect with said frame for positively precluding upward 
movement of the upper ends of the springs above a pre 
determined normal level relative to said frame as an in 
cident to vertical adjustment of said flexible support ele 
ments, operating means for turning said adjusting ele 
ments individually to different positions of rotary adjust 
ment, and each of said flexible support elements being 
shaped and dimensioned to limit resistance thereof to 
vertical bending to a value less than the bending moment 
applicable to the support element by the reactions on the 
board of the overlying springs and underlying adjusting 
elements. 
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