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_ 1 2.
'I‘his--i—nventiox‘_xj«‘relates:tﬁ‘~i{rijpToVementsii-n‘fold- miore springs -arranged “to-oppose: undesired ef-
ing-bed ‘mechanismis. T particular; itirelatés-to fects: of certain gravitational ‘forces’ occurring.

inprovements “for"-opposing” gravitational- forces during. & folding-and-untolding cycle doing 50
whichare-eneountered in'g foldingand-unfolds with an efféctiveness which varies as the mag-
ing cycle of such & meéchanism-and>for‘doing'so 5 nitudes of: those: effects: for ‘different’ portions: of
with’ an- effectiveness which Varies in said" cycle thecycle.” S ' '
as do- the magnitudes-of certain‘undeésirable ef- It is a-furthér object to provide such a mech-~
fects of these forees.” -~~~ o anism’ which will'bé:inherently stable; 1. e:, Will
" As'is well known;il any of‘a-great variety of tend’ to-“lock” in éither: its folded ‘or unfolded
miechanisms, ‘suck as-those of ‘folding: beds, the 10 condition so that the'action of-ifs spring arrange-
center-of gravity of each group of its' movable  meént: will: be:relatively: independent. of certain
parts: which are’ fihctionally- intercofinected-is  likely variations.in weight such as that which
hifted -t6° various- positions™ in*the operationy of  would be oceasioned by the removal of the mat-
the mechanisi; I somé positions of tHe center  treditesy. o s ‘
feravity, for example-wh is'at'“dead centér™ 15°  In general, these and other objects are attained
t-or-fulcrim;, ight of ‘the ¢ by the: use of. one:or  more pre:loaded counter-
springs which *are: arranged to oppose: gravita-
tional: forces with -an:effectiveness” which varies
over ‘the: folding=and-unfolding:"cycle substan=
| tiallyasneeded:” T 7 7 7 D
‘Irithe drawing: :
Fig, 1 is'4 perspective-view of an-embodiment’
of this invehtion:in’afully unfolded condition;
wig) 2 isia-crossisectional: view ol the ‘embodi-
ment of Fig. 1; the-view being taken in 'the plane
v -

Fig.3 is'a sectional view taken in a plane corre--
sponding to that:fot: the view of Fig: 2 but with
the .embodiment ‘of ‘Figi 1'shown’in‘a condition
. intermediateits fulljuntolded andits fully folded

conditiohsyand ™ T oo ’

Fig. 4’ is another-such: sectional view but with’
tHe mechanistm?in-g fully folded condition.” " -

The bed mechanisi 107 shown in“Fig. ‘1 com-
. prises’ upper and:lower half:frames 1" and”12.

whichi are’ joined - togethier ‘with hinges’ I3 as
shiown: “Bagh of the haltframes {1 and 12 is
madet of four lengths- of ‘ahgle- iron welded ‘to-
gethér to form’ 4 shallow rectangular recess’ into
. whicha hialf 1ength hoR spring mattress-may be

; The halt' frames 11, (2

necessary-to-prevent”

o
ing-ina dangerous freefall. ,
And- conversely, in closing this bed; consider=
able force is necessary to fifst raise
weight, albeit this wel 6CTE:
as, the_ ‘bed,mo PRt
position with it
its axis of Totatl
Tn the foldin
of - countersweights™an
ployed for-opposing exees f
Th general-Wwhere a:springis-
the folding-bed’ dise
plication Serial-No:
ini‘whieh o -spiral“spr: i
ig-wound tighter-and:tighter’ (
folding-angliuzfl_foldifngﬁcydé'—progfésg‘e

sult; it'becomes strongly10aded in

its fully: unfolded:eon=-
dition -the~ spifal: sprifigs:-are tightly”enough-
wound to counterbalancethe-weight of the frames: 220~ 20 5 2 o heel. {1 !
along with their Halfimattresses; then-if the mat-- 50: mounted on the-outside-surface of the leg. Asa
tresses should beremoved;e-gl for-cleaning; the: result-of fastening:the legs:to. the - outside: of: the:
bed -will automaticaly - ¥old ‘up;-probably “quite: half: frame: 42 -and of: fastening wheels 17 tothe:
unexpectedly; and:possibly:with-Harmful restles:- outsides of the:legs:15, thére ‘is sufficlent space:
It'is-an object:of the present inyéntionto pro-- between the:inside surfaces of thelégs 15 to' pers-
vide o folding:bed mechanism:-employing one-or- 65° mit’them' to-pass on ‘oppositesides of the lower:
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half-frame {{ when the bed mechanism is in its
folded condition. This is best shown in Fig. 4.

The head end of the bed is supported on a
bair of hinges (8. Each of these hinges has a
first arm {9 which serves as a leg for the head
end of the bed when it is unfolded and a second
arm 20 which is provided with a number of screw
holes 21 for attaching the mechanism of the bed
to a foundation surface 22 (Figs. 2-4). The
foundation surface 22 may be the floor of a cup-
board (represented genérally by dotted block 23

in Figs. 3 and 4) into which the bed is to be stored.

when folded, or the bottom of a credenza with
which the folding mechanism shown. in Fig. 1
may be combined to afford the article of furni-
ture described in my above-mentioned copend-
ing application. It should be noted that the
mechanism shown in Pig. 1 will sometimes be
an article of manufacture complete in itself as a
builder’s supply item, and that it does not nec-
assarily have to be merely a component part built
into an article of furniture. For this reason, in
the preferred embodiment shown in Fig. 1, cer-
tain anchor points which are needed for the
counterspring arrangements herein are located
on the hinge arms 2§ rather than on the founda-
tion surface 22. Because of this, where the méch-
anism is to be a complete article in itself, it will
be possible to provide it with its counterspring
arrangement(s) fully preadjusted, i. e., with its
(their) anchor points properly located and its
(their) springs under proper tension, and instal-
lation will require no more than simply screwing
the hinge arms 26 to the intended foundation
surface.

The emhodiment shown herein by way of illus-
tration has two counterspring arrangements each
of which comprises a flexible eable 24, e. 2., a light
stranded steel cable or a nylon cable having a

steel core, which has one of its ends fastened to

a hook eye 25 (a first “anchor point”) which is
welded to the top surface of the arm 20. Each of
the cables 24 extends through two pulleys, 26 and
21 respectively to a second anchor point. There

its other end is fastened to the cross member 28

of half frame 12 at one of several holes 35 which
may be selected in accordance with the tension
under which it is desired to place the cable.
Each of the pulleys 26 is hung from the under
side of the cross member 28 as best shown in
Figs. 2 and 3. Preferably, the distance between
each of the pulleys 26 and the point on the cross
member 28 from which it hangs is made variable
to provide an adjustment which in practice has
pbroven very effective for causing the folding
mechanism (0 to operate in the intended manner
which is to be described below. However, in cer-
tain embodiments this distance may bhe fixed.
For example, where a particular embodiment is
standardized for mass production so that certain
parameters can be predetermined, e. g., the
weights of its component parts, the locationg of
the anchor points, and the amount of spring ten-
sion, the distance between each of the pulleys 26
and the point on the cross member 28 from which
it is hung can also be determined in advance and
therefore it need not necessarily be adjustable.
In embodiments for which this adjusting means
is desired, each of the pulleys may be hung from
the eross member 28 by any of numerous kinds of
suitable suspensions of variable length. In the
present example I show it hung on a short flexible
cable the length of which may be made adjust-
able in any suitable manner. In each of the
counterspring arrangements a coil spring 30 is
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4
stretched between the hook eye 31 of its puiley
27 and a third anchor point 36. The third an-
chor points are located as shown in Fig. 1 near
the back edge of the hottom cross member 32
of the half-frame 2. Asis most apparent from
Fig. 2, the tension of the springs 36 tends to draw
the cross member 32 toward an imaginary axis
extending between the two hook eyes 25. The
effect of using the pulley 27 in each counterspring
arrangement is to permit the use of a spring 30 of
approximately half the physical range of elas-
ticity and twice the tensile force of a spring which
would be required without the use of a pulley.

t causes a short stiff spring to act in the same
way as a long compliant spring, and, since the
spring is under twice as much tension as the
cable 24, it reduces the free lash of the counter-
spring arrangement in a region where it can at
least well be tolerated, i. e., in g region where it
basses close to the bottom of the box spring.

A handle 23 is attached to each side of half-
frame 12 near one of the hinges 13. When an up-
ward  force is exerted on one or both of the
handles 38 in order to fold the mechanism (0,
it will not he effective to raise the head end of
the half-frame I! inasmuch as this is fastened
down by the hinges {8. Nor will be it effective
to raise the foot end inasmuch as far less force
is required to buckle the center of the mecha-
nism in an upward direction along the line of
the pins of the hinges (3 than to raise the dead
weight offered by the lower portion of the half-
frame 12, the legs {5, the wheels {1, etc. As a
result, an upward force on one or both of the
handles §3 will start to jack-knife the two bed
halves {1l and {2 toward a position such as that
shown in Fig. 3. This will greatly increase the
eifectiveness of the counterspring arrangements
in opposing gravitational forces which tend to
keep the mechanism 1§ flat and open.

The contractile force which each of the two
counterspring  arrangements exerts between the
first and third anchor points along a line which
is broken due to the presence of the pulley 26, has
8 component which acts along a straight line be-
tween those points and which diminishes to a
limiting value of zero as the angle between the
Jack-knifed bed halves, 11, 12, becomes smaller
and finally reaches zero degrees. At the same
time, the mechanical advantage of the two jack-
knifed bed halves to translate a contractile force
which is exerted in a straight line between the
first and third anchor points into a force acting
upwardly at the juncture of the two half-frames
increases ag said angle decreases. Thus the effec-
tiveness of this mechanism. to exert an upward
force to oppose the free falling component of its
own total weight is the resultant of two oppositely
changing variables. I have found that the way
in which these variableés combine to produce this
resultant is a. function of the distance from the
cross member 28 to each of the pulleys 26. By
adjusting this properiy, the overall effectiveness
of the counterspring arrangement(s) in oppos-
ing undesired gravitational forces will vary to
sufficiently. but not excessively oppose the free
falling weight at all points in the folding-and-
unfolding cycle. When the mechanism. is fully
unfolded so that the angle between the half-
frames is 180° only a very slight upward force
will be exerted. 'This force is so slight that the
welght of the frames. with or without mattresses
is sufficient to keep the mechanism open. How-
ever; the forces stored in the springs 30 have a
very substantial eﬂ?eptiveness‘in,an‘ upward di-.
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adJmtewthat onee: the folding: eperaﬁeh'is SUfs
méntly started 11; wﬂl*continue%y itselfintil the
Beher §h"ewn ng’v;_

tlon Therefore toWard
courterspring- arrangefnent(ﬂ) ‘Becor
effective o ursitig- thet half-frames to- further
jack- -knifing. This averts Heedless bangmg» to<
Féther of thé half-frames: - At the saie:tig, e,
near the complétion- of folding; the- ‘countérsprisg
ArFansement(s) beComs moré: siid hore efettive
to pull together the two arms i9 and 20 of etd¢ld
the hmges 18 Fhally onié pmharﬂy

It is apparenb that WhenL ohe* seeks to: unfold
this- mechanisin by pulling: 6iitWatd on’ thehai-
dles 33 he w111 be ass1sted by the avaﬂabrhty) of

' the« hmcres aoamst the actlo of the é‘ounter-
sprmg arrangement(s) Beécause- of ‘this: 1t; w111

be easy- to: pull-the- half-fraidés- oit T
The cons1derable leverage (referrec;

recess 23

S0 much greater than ‘the- Iength of the: véttical
arm- 19: - As-a result; it is relatively easy to start
the process of. unfolding even if the spring 30
haVé béén: §o- greatly loaded that the migchanism
i0 will completely: fold: itself automsatically once
folding is merely started., Moreover, it will: like~
wise be easy. to complete the uinfolding;, In fact,
a pomt will be reached foward. theend of iihfold-
ing gt which, of its 6wn accord, it will drep.the
final part of the way to the fully opeh, hosition
where it will réimaih a§ though locked. If is Dos-
sible to adjust the counterspring mechanism(s)
so that they just overcome the gravitational
forces without having enough reserve left to over-
come the friction in the hinge pins and other
working parts of the mechanism. As a result,
when the mechanism 10 is in an intermediate
position, it will stay there unless a slight amount
of force is exerted manually to move it in either
direction as desired.

It is apparent from the foregoing that during
either folding or unfolding, the weight of the foot
end of this mechanism is carried on the wheels
11 which roll along the foundation surface 22 in-
ward toward the recess 23 or outward from it as
the case may be.

The lower half-frame {2 is somewhat shorter
than the upper half-frame {1, so that the wheels
i1 are lifted away from the foundation surface
22 when the angle between the bed halves has be-
come very small. Upon continuation of folding
beyond that point, the lower half-frame simply
hangs on the upper half-frame, from the hinges
13.

Provision is made for the eventuality that one
may carelessly reach into the recess 23 and draw
out the mechanism without use of the handles
33, for example, by pulling on the upper half-
frame. If this is done, there is the possibility
that without an enlargement of the angle be-
tween the half-frames, the two of them as a still
tightly-jack-knifed unit may begin to swing out~
ward on the axis of the pins of hinges {8 to a
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pothtiwhiere thefootiend:of: threslowershalfsframe:
(bt:a box-spring/mattiess:carried ingit) willibind;
on:thefoundation:surfice: - Tosavoid-this;:a:pair
ofi rollers: 34-arercarried: om:thesoutside: surface:

¢ of the:cross=member:32: At.the peint.mentioned:

immedisgtely: above; they-willibear slideably-upon
thefoundation: sutface-to:prevent. binding:or re=
ducethe:likeliliood thereof::

If desired; eaeh.:counterspring arrangemenb

. may: utilize: another- pulley: which is-hung- from:

thesHead-end:crosssmemberofithietop half-frame
to rediicethe:spacing:-between the cable2#iand the
bottom: of ‘this cross: membery This- will’ lessen
the: likeliicod of ‘the cable 24 being- seen from:
the-side of the:bed:  Hachisuch-additional pulley
may- consist of a small’'wheel: (not shown)- carried
on‘g-short shaft mounted-across-the-upper-end-of
the:slot 3T (see Fig. ¥ which issprovided in-a re-
spective-one of the-hihge arms +9 to avoid block~

) ing the path for tlie cable-24-between:the pulley

26 and the hook eye 25. If such wheels are re=
spectively-mounted: it the arms- #8; their-slots 37
will not need: to: extend: as: fartoward their-hinge
pitis'as do the slots:3F shown: in'Fig. 1.

While: inv the- illustrative--embodiment shown
hereiny prov1s1on< is made-for adjusting the tension
of ezch of the- counterspring- arrangements
through: the use of-a plurality of*holes any one of
which may: be selected to serve as its second an-
chor point; it is obvious: that- one may use any
of° a variety of other-suitahle-means: For ex-
ample, a turh-buckie may be inserted:in series in
each of thie counterspring arrangements, e. g., he-
tween the foot end: of its spring 30 and. its third
ahchor point 36.

What.is claimed. is:. ‘

1. A folding bed mechanism. suitable: for use
on. a. relatively. flat. foundation. surface compris-
ing: upper and. lower. half-frames. each .having
two. side. members and.a. top. and. bottom. cross
member.. joined. to define, a.plane, corresponding
to. the underside. of a.-half. mattress;  hinging
means articulately connecting the top cross mem-
ber of the lower half frame to the bofiom cross
member of the upper half frame so that in folding
and unfolding said mechanism the half frames
may be moved relatively to each other between
two limiting positions in one of which said planes
are mutual extensions of each other and in the
other of which they are closely adjacent and par-
allel; means for articulately anchoring the top
end of the upper half frame with respect to a pre-
determined part of said foundation surface so
that said plane defined by the sides of this half
frame may be moved about an axis parallel to
its top cross member between a position parallel
to the foundation surface when the mechanism
is unfolded and one substantially perpendicular
to said surface when the mechanism is folded;
means affording at least one anchor point near
to said predetermined part of the foundation sur-
face; one leg attached at its top end to each of
the side members of the lower half-frame near to
its bottom cross member; one wheel carried on
the other end of each leg; at least one counter-
spring-arrangement means for exerting a vari-
able contractile force directly between said an-
chor point and a part of said lower half-frame
near its bottom cross member to variably urge the
two half-frames toward the limiting position in
which they are closely adjacent to each other, the

- last-mentioned means including a spring coupled

78

between said anchor point and said part of the
lower half-frame and suitable for pre-loading
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under tension, a cable cdupled to an énd of the

spring for coupling said end to said anchor point,
for attaching one end of said cable being at-
tached to said anchor poinht, said anchor point
being located near to a portion of said surface
which is more closely adjacent to the top cross
member of said upper half-frame when the mech-
anism is unfolded than to any of the other cross
members, and a pulley-like cable-carrying means
hung from one of the articulately-connected cross
members and carrying said cable strung through
it; whereby in all positions of the mechanism
intermediate said two limiting positions the force
along the cable is exerted along a broken line
which has an apex at said pulley-like means and
said contractile force as directly exerted in a sub-
stantially straight line between said anchor point
-and said last-mentioned part of the lower half-
frame varies in magnitude as the upper and lower
‘half-frames are moved between their two limit-
Jing positions.

2. A folding bed mechanism as in claim 1 in
‘which said means for articulately anchoring the
top end of the upper half-frame comprises a hinge

having two arms each having one of its ends arti- *

culately joined to a corresponding end of the
other at a hinge pin, one of said arms being at-
tached at its other end to the top end of the
upper half frame to serve as a leg therefor when
the mechanism is unfolded, and the other of said
arms being provided with means by which it may
be attached to said foundation surface.

3. A folding bed mechanism as in claim 2 in
which said means affording at least one anchor

point is integral with said last-mentioned arm of ¢

said hinge.

4. A folding bed mechanism as in claim 3 in
which the path of said cable between said cable-
carrying means and said anchor point extends
in such a direction with respect to the path to be
followed by the first-mentioned hinge arm with
respect to the second in the folding of the mech-
anism that said means for exerting a contractile

10
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force is effective to hold the -hinge shut when the
mechanism is folded and the half-frames have
their second-mentioned limiting positions.

5. ‘A folding bed mechanism as in claim 1 in
which the lower half-frame is of such length that
when it is suspended by its top cross member from
the upper half-frame in the fully folded condi-
tion of the mechanism its lower cross member is
raised a substantial distance away from a plane
corresponding to that of said foundation surface.

6. A folding bed mechanism as in claim 1 which
further comprises at least one roller carried on
the bottom suriace of the bottom cross member
of the lower half-frame.

7. A folding bed mechanism as in claim 1 in
which said means for exerting a contractile force
includes a means for adjusting the loading of said
spring.

8. A folding bed mechanism as in claim 1 in
which said means for exerting a variable con-
tractile force includes a means which is adjust-
able in length by which said pulley-like means
is hung from said one of the articulately-con-
nected cross members at an adjustable distance
therefrom.

9. A folding hed mechanism as in claim 1 in
which each of said means for exerting a con-
tractile force includes a pulley arrangement for
effectively dividing by a predetermined constant
the contractile force exerted by said spring along
said broken line while at the same time multiply-
ing by the same constant its contractible range
as usefully exerted along said line.

VINCENT GIUSEFFI.
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