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The present invention relates to. a maftress

and, more particularly, to a. test mattress havm_g‘

certain variable, and controllable properties.

In order to design.a mattress to meet’ the in-

2
ing members 10. Flat horizontal plate members
il are su1tab1y attached to the bottom of the leg~
members § so as to permit the bed frame 5 to
rest securely in 4 horizontal position. Each:6of

dividual requirements ‘of various persons or to 5 the intermediate angle iron supporting mem-

provide the greatest benefit for a selected group  bers 16 is positioned with one of its flange mem-
of persons, it would be desirable to. be able to bers extending vertically and upwardly and the-
determine the combmatmn of mattress charaé-’ other of its flange members extending horizon-

teristics which are most conducive to complete tally and inwardly of the bed frame 5 so as to

relaxation in the individual or individuals for 10 provide a seat for supporting the mattress frame.
whom the mattress is to be. constructed.  For = 6, and each of the angle iron top members 9 is -
this purpose it' would be desirable to have a mat- positioned with one of its flanges extending hori-

tress in which the resiliénce of various elements.  zontally and outwardly of the bed frame § and

or sections of the mattress could bé controlled, the other of its flanges lying in the plane of the

and in which one could measure the actual sup- 1° vertically extending flange of the intermediate

port supplied by . each of those sections to the ' supporting member 10 so that the inner-face of
different parts of the body of the -Individual 1y- its vertically extending flange acts as a ‘guide

ing on the mattress. i . for the mattress frame 6.

The objects of -the present lnventlon are to The mattress frame 6 may he constructed out
provide a mattress in which the distribution of 2U of any suitable material, for example, plywood,
support supplied by the mattress to the body of “and includes a ‘top member 13, a bottom mem-
an individual lying on the mattress can be vat- ber {4, and side members 5 which extend be-
ied; to provide a-mattress in which,the resiliency tween, and are connected to, the top and bot-
of ‘the individual mattress. sections.can be ad- tom members 13 and 14.- The mattress frame &
justed; to provide a mattress with a means for 2° is proportioned so-as to fit within the bed frame’

measuring the actual. _support supplied by the
matiress sections to the various parts of the body

of the individual lying on-the mattress; .and to

provide .a.simple easily adjustable and lnﬁmtely
variable test mattress constructlon
-In the drawings:

Pig. 1.is a partial perspectlve v1ew of the var— .

jous portions of a test mattress constructed 1n
accordance with the present irivention;

Fig. 2 is-a- diagrammaitic view, partly in sec-
tion, showing. an individual mattress section . of

- 30

5 with the bottom member {4 seated on the in--
wardly facing horizontal flange of the support-
ing member (¢ of the bed frame 5, and with-the -
side members 15 of the mattress frame engaging
the vertically extending flanges of the top and-

““supporting members 9 and 10 of the bed frame5.

35

The bottom member 14 of the mattress frame in-
cludes -appropriately positioned circular recesses

{6 and the top member of the mattress frame has :
superposed circular-holes 11, for positioning- and .

““suitably supporting the mattress sections T-with-

" the -test mattress and the means. for, adJustmg '

the resiliency and measuring.the deflection of an
individual mattress section;. and

Flig. 3 is- an enlarged- sectional view of an-in-
dividual mattress section -of the fest mattress.:

‘The test mattress shown in.the drawings in- .
cludes -a .bed. frame -5, a mattress. frame 6. set .
within the bed. frame §,.and a Jplurality. of. ver=.

tically -extending mattress sections .7 which are
arranged.in and supported by.the mattress frame
6. The arrangement also includes means- for

varying the resiliency-of,.each. of .the. mattress
sections. 1, and means cfor measurmg the down-
ward force exerted on each of the mattress sec-
tions 1.

“AS: shown in Fig.'1, the bed frame 5 IS sultably‘
fabricated ‘ot of angle iron’ or the like and in-.

cludes wvertical. leg. members 8, horizontal ‘top

members 9 and mtermedlate horwontal support-
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~suitable. condu1ts 19,

in the mattress frame 6. A centrally located
passageway 18 extends through each of the cir-
cular recesses (8§ in order to permit the lower end
of the: mattress- sections 7 fo be connected to
(See Fig. 3.) )
“As seen in F1g 3, an 1nd1v1dua1 mattress sec”
tion includes-an external cylinder 20; a’ piston
2| which is slidable within ‘the: cyhnder 20, a re-
silient bellows 22 which: is closed at ‘its upper

“end and Whlch is fastened adjacent its lower

edge to the upper end of the external cylinder
20, g flat insert-or dise 30 whichis positioned be-
tween-the upper end-of- the piston 21 and the
upper-end -‘of the bellows 22, and a restraining.
jacket 23 whichisurrounds the bellows 22 and
which-is ‘attached: to the lower end. thereof.
Since the:mattress-is composed:of a: plura_lity- of
substantially -identical mattress ‘sections- T -the
following ‘detailed description is-made with ref-
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erence to the construction of just one of the
mattress sections 7.

The external cylinder 20 of the mattress sec-
tion 1 is fabricated of metal or the like and has a
closed bottom end 24 which is seated in a recess
16 in the bottom member {4 of the matiress
frame. The conduit 19, -which extends through
the passageway I8 in the bottom member 14 of
the mattress frame § is connected to the external
cylinder by welding to the bottom end 24.
upper end of the cylinder 28 extends a slight
distance above the upper member i3 of the mat-
tress frame 6 to facilitate the attachment to
the cylinder of the bellows 22 and restraining
jacket 23.

Hach cylinder 29 is provided with a piston 21
which is constructed out of light material such
as plastic or the like and is preferably in the form
of a hollow vertical tube 25 with a closed upper
end 26. 'The outer diameter of the tube 2§ is
such as to permit the piston 21 to slide freely
within the external eylinder 28 and the piston 21
is suitably enclosed by a vertically extending
resilient bellows 22 so as to prevent gas from
escaping from the upper end of the mattress
section 1.

The bellows 22 is made of a resilient material
such as rubber or the like and is proportioned to
fit over the cylinder 28 and the piston 21 as
shown in Fig. 3. The bellows 22 has a series of
circumferential convolutions 27 which permits
vertical extension of the bellows 22. The bellows
has a closed upper end 28 and a downwardly
extending collar section 29 at its base for con-
nection to the external cylinder 20. A flat inflex-
ible disc 30 made of a light material such as
aluminum, is attached to the inside of the bel-
lows 22 at its upper end 28 by means of cement or
the like, in order to prevent the upper end 28
of the bellows 22 from bulging outwardly. The
bellows 22 is positioned over the upper end of
the piston 21 by attaching the inner-face of disc
30 to the upper end 26 of the piston 21 by means
such ‘as screws, rivets, or cement. The collar
section 29 at the base of the bellows 22 is attached

to the upper end of the external cylinder 20 by

suitable means such as a hose clamp 3i.and
rubber-to-metal cement, This construction pro-
vides an air tight joint between the bellows 22
and external cylinder 20.

In order to limit the upward extension of the

bellows 22 the bellows is enclosed with a tubular.

restraining jacket 23 which is made of light
flexible material such as cloth and has a closed
upper end 32 which is engaged by the upper sur-
face 28 of the bellows 22. The lower end of the
cylindrical restraining jacket 23 has slits 33
which permit the restraining jacket 23 to be
anchored along with the bellows 22 to the exter-
nal cylinder 20 by the hose clamp 31 without
bunching-up. The restraining jacket 23 is light
enough so that it does not hinder the movement
of the bellows 22 when the bellows 22 is helow
its upper limiting position.

The means for adjusting the resiliency in an
individual mattress section 7 is diagrammatically

illustrated in Fig. 2. Since all of the mattress-

sections T are adjusted in a similar manner, the
adjusting means for only one of the mattress
sections T will be described in detail.’

The mattress section 7 is connected by the con—
duits or tubing 19 and 85 to a vertically extending
cylindrical expansion tank 34. By filling this
tank 34 with different amounts of water, the vol-
ume of air in the system is changed, which In
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turn alters the amount of force required to de-
press the piston 21 a given distance. The expan-
sion tank 34 is connected to a source of water
(not shown) through the conduit 64, manifold 36,
and the valves 37 and 38. In order to drain the
water from the expansion tank 34 the manifold
36-also connects {6.a conduit-39 and drain valve
406.  The conduit ‘54 conneets to the expansion
tank 84 adjacent its lower end so that the water

.can be completely drained from the expansion

tank 34.

The -expansion tank 34 may be connected to a
source .of pressure gas (not shown) through the
conduit 35, manifeld 41, and valves 42 and 43, or
to the .atmosphere through the conduit 35, mani-
fold 41, conduit 44, and valves 42 and 45. The
conduit 35-is preferably connected to the expan-
sion tank adjacent its upper end so as to permit
the maximum amount of water to enter the
expansion tank without having water enter the
mattress section 7.

In order to indicate the gas pressule within
the system the conduit 85 is connected o a
pressure gage 46 through an interconnecting con-
duit 47. Since there are no valves in that portion
of the conduits 47, &5, and 19 which connect the
pressure gage 46 with the expansion tank 3% and
the mattress section 1, the pressure gage 4§ will
at all times register the gas pressure within the
system.

A glass sight gage 48 parallels the expansion
tank 34 and connects to the manifolds 36 and 4i
through the valves 49 and §0 so as to provide a
simple method of indicating the amount of
water within the expansion tank 3%. When the
valves §6 and 42 at the upper ends of the sight
gage 48 and the expansion tank 34, and the
valves 49 and 371 at the lower ends of the sight
gage 48 and the expansion tank 34 are in open
position the height of the water within the
sight gage 48 will indicate the water level in the
expansion tank 34.

The mattress section 1 may be adjusted in the
following manner. Starting with all of the valves
ciosed the valves 42, 50, and 45 are opened so as to
connect the expansion tank 34 and sight gage 48
to the atmosphere, the valve 37 is then opened
connecting the expansion tank to the manifold
and, finally, the valve 38 is opened allowing water
to run into the expansion tank 34. During this
operation the valve 48 at the bottom of the sight
gage 48 should remain closed otherwise the water
might rise more rapidly within the sight gage 48
than within the expansion tank 34 and might
enter the conduits 35, 47, and 19 which are con-
nected to the pressure gage 46 and mattress sec-
tion 7. When a volume or water height reading
is desired, the water entering the expansion tank
34 is stopped by closing valve 38 and the valve
49 at the bottom of the sight gage 48 is opened.
Since the valves 42, 45, and 50 are open, gas
escapes from the top of the expansion tank 24
and sight gage 48 to atmosphere as water enters
the expansion tank 34 and sight gage 48. The
amount -of water within the expansion tank 34
will determine the resulency of the mattress sec-
tion 1.

When the proper amount of water hags run into

_the expansion tank 34 the valve 88 is closed. The
‘gas pressure within the system is then raised by

closing the valve 45 .which connects the system
to the atmosphere and opening the valve 43 which
connects the manifold 41 to the source of gas
pressure.  As air pressure enters the system the
bellows 22 will be extended until ifs upper end



encounters the top,cof the buﬁernibs‘t’ position of -

the restraining jacket 23. The purpose of the air
pressure .is to. produce a given extension of the
bellows- 22.. . When the desired bellows extensmn
is reached, the valve 43 is closed. .

The. buoyancy . of the mattress sectlon 1 may:

be determined by placing known weights on-the
upper surface of the mattress section 7 and not-
ing the deflection or compression of the mat-
tress section 1.
gage pressure vs. bellows deflection and gage pres-
sure vs, force for: various amounts of wafer in

the expansion tank 34 so that one can read the

pressure gage 46 and convert to deflection and
force by the use. of the appropriate curves.

The individual expansion tanks 34 which con-

nect to the mattress sections 7 of the test mat-
tress are assembled in a convenient frame-work
51 which permits an operator to gain ready ac-
cess to the operating valves in the system. In
the embodiment of the invention illustrated in
Figure. 1, the frame-work is fabricated out of
angle-iron and is comprised of banks 52 separated
by a wooden cat-walk 53 which is located at a
convenient height so as to permit an operator to
reach the valves at the upper end of the ex-
pansion tanks 34. Each bank 52 is constructed in
tiered form so that the operator can - easily
manipulate the valves in the various tiers.

In placing the individual expansion tanks 34
within the frame-work it is desirable to place
the expansion tanks 34 which connect to a single
row of mattress sections 7 of the test mattress in
the same tier, since it is often desirable to have
5 similar degree of resiliency within the mattress
sections 7T in the same row. The lower ends of
the expansion tanks 34 within the same tier of
a bank are connected to a- common manifold 36
and a single sight gage 48. The single sight gage
48 can be used to provide an indication of the
water level either in all of the expansion tanks

34 in the tier or in a particular expansion tank

24 within the tier. As previously noted, each
of the expansion tanks 34 includes .a valve 42
which provide a means of ¢losing off that par-
ticular expansion tank 34 from the tier mani-
fold 36.
the expansion tanks 34.are connected to the
bank manifolds 54 through the valves §5.. Each
of the bank manifolds are connected elther to the
source of water or to the drain through the
conduits 56 and 57 and the valves 58, 59, and 60.
The tier manifolds- 41 at the upper end of the
expansion ftanks 34 are connected in a similar
manner to bank manifolds and thence either to
a source of pressure gas or to the atmosphere
through appropriate conduits ‘and valves (not
shown).

In adjusting the system the desired bank mani-
fold valve is opened and then the appropriate

tier manifold valves are opened. By opening or -

closing the valves which connect to the individual
expansion tanks 84 either one or all of the ex-
pansion tanks in a particular tier may be ad-
justed.

The gages 46 are suitably positioned within a
gage panel 8f{ behind the framework 51 so as
to be easily read by an operator as he stands on
the cat-walk 53. In this position the operator
can manipulate the valves which regulate the gas
pressure within the expansion tanks 34 and/or
read the pressures of the gages 48.

During operation the resiliency -of each of the
mattress sections T are appropriately adjusted
by regulating the water levels within the ex-

It is desirable to plot curves of.

The tier manifolds .36 at the bottom of -

20

 curves.
10
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6°
pansion ‘tanks 34.” The" mattress sectmns 1 are;_
covered by a sultable ht pad 62 of any suitable
material such as foam rubber feltmg, or the like.

}When ) person lles down on the mattress, the de-
“flections of . the mattress sectmns T- can be ob-

tained by notmg the- pressure readings of the
gages 46 and convertxng these to deflections by
the use of the apprOprlate pressure ~deflection
If the force exerted on each of the mat-
tress sectlons 1 is desxred ‘these may be obtained
in a s1m11ar manner from apploprlate pressure
vs. force curves. v

1t should be reahzed that the manner of varying

. the resmency of the mattress sections 7 might

be’ accomphshed in ‘other ways than that de-
scnbed above w1thout departing from the scope
of this invention.” For example, the gas volume
within each of the’ expansmn tanks might be kept

constant  and the amiount of gas within the
‘system varied, or the amount of gas within the

system could be Kept constant and the gas volume
within each of the expansion tanks varied.
The test mattress described above is simple in

. construction and operation and provides a mat-

“{ress in which ‘the resiliency of the mattress sec-

tions is adjustable. In addition,” each of the
mattress ‘sections " is ~ connected - to individual
gages which’ prov1de a means for indicating the

..actual support supphed by the individual mat-

30

tress sect1ons to any obJect restlng on the mat-
tress

Various featu1es of the invention which are
behevedkto be neW are set forth in the appended

..claims.

Iclaim: =~~~ s A
1. “An apparatus of the type descrlbed inelud-
mg 2 frame a plurality of’ vert1ca11y extendmg

o ported by said frame ‘each of sa1d resﬂlent mem-
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bers bemg connected through ‘conduit means to
an expansmn tank means including ‘said expan-
sion tank for varymg the resiliency of éach of
said members, and means communlcatlng with
each of said members for measurmor the force

3 e'{erted on each ‘of said members

‘2. An apparatus of the type descubed inelud-
ing. a frame 3 plurahty of vertlcally extending
hollow 1es111ent ‘membpers arranged in and sup-
ported by sald frame the 1nter10r of each of said
resilient members bemg connected through con- -
duit means -to an_rndwldual expansion tank,
means for varying the effective volume in each of
said  expansion tanks, means for varying the

-quantity. of gas.in ‘each of said expansion tanks,

conduits, and members, thereby ‘permitting an
ad'jus'tment of the resiliency of each of said mem-
bers, and means cornmumcatlngr with each of
said. members for measurmg the force exerted on
each of said members.

3. An apparatus of the tvpe described includ-
ing a frame, a plurality of vertically extending
resilient members arranged in and supported by
said frame, each of said resilient members includ-
ing an enclosed compressible volume of gas, each
of said enclosed volumes of gas being connected
through conduit means to a separate expansion
tank, means for filling each of said expansion
tanks with a predetermined quantity of liquid so
as to change the effective volume within said
tanks, means for varying the quantity of gas in
each of said expansion tanks, connecting con-
duits, and compressible volumes, thereby permit-
ting an adjustment of the resiliency of each of
said members, and means communicating with
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7
each of said members for measuring the force
exerted on each of said members. ‘

4. An apparatus of the type described includ-
ing a frame, a plurality of vertically extending re-
silient mattress sections arranged in and sup-
ported by said frame, each of said resilient mat-
tress sections including an enclosed compressible
volume of gas, each of said enclosed volumes of
gas being connected through conduit means to a
separate expansion tank, means for filling each
of said expansion tanks with a predetermined
quantity of liquid so as to change the effective
volume within said tanks, each of said expansion
tanks being connected through conduit means to
a sight gage for indicating the amount of liguid
in each of said tanks, means for varying the quan-
tity of gas in each of said connecting expansion
tanks, conduits, and compressible volumes, there-
by permitting an adjustment of the resiliency of
each of said mattress -sections and means com-
municating with each of said mattress sections
for measuring the force exerted on each of said
mattress sections.

5. An apparatus of the type described includ-
ing a frame, a plurality of vertically extending re-
silient mattress sections arranged in- and sup-
ported by said frame, each of said resilient mat-
tress sections including an enclesed compressible
volume of gas, each of said enclosed volumes of
gas being connected through conduit means to a

separate expansion tank, means for filling each

of said expansion tanks with a predetermined
quantity of liquid so as to change the effective
volume within said tanks, means for varying the
guantity of gas in each of said connecting expan-
sion tanks, conduits, and compressible volumes,
thereby permitting an adjustment of the resili-
ency of each of said mattress sections, means at-
tached to each of said mattress sections for meas-
uring the force exerted on each of said mattress
sections, and a pressure gage communicating with
each of said mattress sections for measuring the
pressure in said matiress sections.

6. An apparatus of the type described includ-
ing a frame, a plurality of vertically extending
resilient mattress sections arranged in and sup-

ported by said frame, each of said mattress sec- -

tions comprised of a vertically extending cylinder,
a piston slidable within said eylinder, the upper
end of said piston extending upwardly of said
cylinder, a resilient bellows enclosing the upper
end of said cylinder and that portion of said pis-
ton which extends above said cylinder, said
bellows being attached to the outer face of said
cylinder adjacent the upper edge thereof, the up-
per end of said bellows being closed, said closed
end having its interior side attached to the upper
end of said piston for vertical movement there-
with, means for limiting the upward extension of
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said bellows, each of said resilient mattress sec-
tions including an enelosed compressible volume
of gas, each of $aid enclosed volumes of gas being
connected through conduit means to a separate
expansion tank, means for varying the resiliency
of each of said mattress sections and means com=
municating with each of said mattress sections
for measuring the force exerted on each of said
mattress sections.

7. An apparatus of the type described includ-
ing. a frame, a plurality of vertically extending
resilient mattress sections arranged in and sup-
ported by said frame, each of said mattress sec~
tions comprised of a vertically extending cylin-
der, a piston slidable within said cylinder, the
upper end of said piston extending upwardly of
said cylinder, a resilient bellows enclosing the
upper end of said cylinder and that pertion of
said piston Wwhich extends above said cylinder,
said bellows being attached to the outer face of
said cylinder adjacent the upper edge thereof,
the upper end of said bellows being closed, said
closed end having its interior side attached to
the upper end of said piston for vertical move-
ment therewith, & restraining jacket which sur-
rounds said bellows and limits the upward exten-
sion of said bellows, each of said resilient mat-
tress sections including an enclosed compressible
volume of gas, each of said enclosed volumes of
gas being connected through conduit means to
a sepalate expansion tank, means for filling each
of said expansion tanks with a predetermiined
quantity of liguid so as to change the efleciive
volume within said tanks, each of said éxpansion
tanks being connected through conduit means to
a sight gage for indicating the amouni of liquid
in each of said tanks, means for varying the
quantity of gas in each of said connecting ex-
pansion tanks, conduits, and compressible vol-
umes, thereby permitting an adjustment of the
resiliency of each of said mattress sections, means
attached to each of said mattress sections for
measuring the force exerted on each of said mat-
tress sections, and a pressure gagé communicat-
ing with each of said mattress sections for meas-
uring the pressure in each of said mattress sec-
tions. ]

THOMAS SMITH TAYLOR.
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