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ABSTRACT OF THE DISCLGSURE 
-A molded ?oppy-limbed doll composed of a head and 

a skeleton-free body, the body including a torso and limbs 
joined to the torso by resilient tough thin hinges which 
permit independent free-swinging movement of the limbs 

- with respect to the torso. The body is rotationally molded 
of foamed polyvinyl chloride and has a tough one-piece 
impervious skin. The hinges are substantially cell-free 

. and are denser than the torso and limbs. 

The present invention relates to a molded doll formed 
from a synthetic organic foamed material and character 
ized by a “?oppy” free-swinging coupling between its 
torso and each of its limbs. 

It is the primary object of our invention to provide a 
doll of the character described having a one-piece, i.e. 
unitary, body which is formed in a single cycle of a mold 
ing operation and which therefore can be manufactured 
at an exceedingly high rate of production, which does not 
require any assembly whatsoever, and which can be mar 
keted as a popular-priced item. 

It is a further object of our invention to provide a doll 
- of the character described having a solid body, that is, 
a body entirely ?lled with synthetic organic foamed ma 
terial, which has a “feel” which is remarkably life-like, 
which is further characterized by an ensheathing skin 

~ which is washable but is yet impervious to water, which 
has an overall density less than the density of water so 
that it will ?oat, for example, in a child’s tub, and which 
is completely immersible in water without the body ab 
sorbing any water and without water ?nding its way in 
ternally of the body. 

It is still another object of our invention to provide a 
doll of the character described having a body including 
a torso and four limbs, the doll being characterized by a 

- free-swinging articulation in hinges connecting the limbs 
and the torso so that a child playing with the doll can 
move the limbs back and forth without encountering ap 
preciable resistance by the doll body, such characteristic 
being similar to the loosely jointed connection between 
the limbs of a baby and the torso of such a baby, the 
aforesaid ?oppy articulation however, being self-form 
maintaining so that the limbs are oriented by said hinges 

, in a predetermined as-molded, outstretched position with 
respect to the body of the doll. 

It is still another object of our invention to provide a 
(1011 of the character described wherein the limbs and the 
torso (except for the skin) of the doll are of cellular cross 
section and the hinges connecting the limbs to the torso 
are of cell-free cross-section and by virtue of such more 
solid construction are tough enough to successfully with 
stand hard long hours of play. 

Other objects of our invention in part will be obvi 
ous and in part will be pointed out hereinafter. 
Our invention accordingly consists in the features of 

_ the construction, combination of elements and arrange 
ments of parts which will be exempli?ed in the molded 
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floppy-limbed foam doll hereinafter described and of 
which the scope of application will be indicated in the 
appended claims. 

In the accompanying drawings in which is shown one 
of the various possible embodiments of our invention, 

FIG. 1 is a perspective view of the novel molded ?oppy 
limbed foam doll; 

FIG. 2 is a highly enlarged fragmentary front-to-back 
cross-sectional view of the lower portion of the head, the 
upper and lower portions of the torso, the hinge con 
necting the torso to a leg, and an upper portion of the 
leg, the same being taken substantially along the line 2-2 
of FIG. 1; 
FIG. 3 is a fragmentary highly enlarged side-to-side 

cross-sectional view of the hinge between an arm and the 
torso, and the surrounding arm and torso portions, the 
same being taken substantially along the line 3-—3 of 
FIG. 1; and a 
FIG. 4 is a cross-sectional view taken transversely of 

a hinge and substantially along the line 4—4 of FIG. 2, 
the view being fragmentary and greatly enlarged. 

In general and in accordance with the teaching of our 
invention, there is provided a doll having a head and a 
body, the body including a torso, a pair of arms and a 
pair of legs, and hinges connecting the limbs to the torso. 
The head of the doll is entirely conventional and the 
present invention relates primarily to the body of the doll. 
The body is adapted to be joined to any standard doll head 
having a neck opening. Further, the body of the doll is 
formed as a single one-piece unit in a single cycle of a 
molding operation. ' 

It is to be understood that although separate corn 
~ ponents of the body will subsequently be discussed, as for 
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example hinges, and arms and legs, these designations 
refer to portions of the body and are not of themselves 
separate and distinct physical units. 
The body is formed from a foamed synthetic organic 

- material. The body is characterized by a skin zone which 
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is essentially non-cellular or equivalently includes tiny 
unconnected cells, whereby the skin of the body is im 
pervious to water. The interior of the components of 
the body are cellular in structure the cells preferably 
being, in the main, unconnected so that if the skin be 
punctured or broken the doll when immersed in water 
will still be substantially impervious to water and will not 
absorb water like a sponge with consequent impairment 
of its play functions or repugnance to a child’s parents. 
The interior cellular structure of the body taken with the 
essentially non-cellular skin zone ensheathing the body 
give the body a somewhat resilient feel with a slightly 
delayed recovery which is remarkably life-like. 
The torso of the body is connected to each limb of the 

body by a separate hinge. The hinges are made from the 
same material as that from which the remainder of the 
body is formed; however, each hinge has a substantially 
uniformly essentially non-cellular cross-section. Each 
hinge is, therefore, tough and is ?rmer than the other 

' portions of the body and in fact resembles the ?exibility 
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of a sect-ion of leather of like thickness. Each such hinge 
has a broad and ?at front face and a like back face and is 
thin relative to the hinge and torso, and each such hinge is 
joined on one side to the torso and on an opposed parallel 
side to a limb. Accordingly, each hinge bends most along 
a preferred axis of rotation, said axis passing through its 
thickness, that is, parallel to and between its front and 
back faces. Said axis is parallel to the sides of the hinge 
which join the torso and a limb and is perpendicular to 
the length of the limb at the hinge. Thus, the hinge con 
meeting the arm to the ‘torso permits the arm to swing 
sideways forwardly and rearwardly while the hinge con 
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necting the torso and a leg permits said leg to swing -up 
wardly both in front of the doll and in back of the doll. 
Notwithstanding the ?exibility of the hinges, they are 
su?icient-ly self-form-maintaining to hold the arms of the 
doll spread apart and the legs of the doll downward and 
slightly apart when said arms and legs extend in repose 
from the torso. Each hinge biases its limb to such as 
molded position. The “?oppy” articulation of the hinges 
is such that when the torso is held by hand and pushed 
forwardly and backw-ardly gently, the arms and the legs 
swing gently forwardly and rearwardly. Each hinge can 
be swung in any direction with respect to the torso, al 
though, as has been said, a preferred ‘axis of rotation 
exists. The head is connected to the torso by engagement 
of a lower opening the-rein with a reduced diameter sec 
tion of a neck in one-piece with the body. Such reduced 
sect-‘ion permits the head to bob forwardly and rearwardly 
or side-to-side with respect to the torso. 

Referring now in detail to the drawings, the reference 
numeral 10 denotes a child’s molded ?oppy-limbe'd doll 
made in accordance with our invention. The various com 
ponents of the doll resemble those of a baby or young 
child and said doll includes a head 12 and a body 14. 
The head includes the usual features such as hair, eyes, 
ears, nose and a mouth. The head is formed from thin 
walled plastic, is hollow and has a circular neck opening 
16 leading into the interior of the head. Said opening is 
formed in the bottom wall 17 of the head. The head 12 
is entirely conventional and any doll’s head having a neck 
opening and an internal cavity to which the said opening 
leads can be used with the body 14. 
The body includes a torso 18, four limbs, viz., a pair 

of arms 20, 22 and a pair of legs 24, 26, and limb hinges. 
Each limb is connected to the torso by a different one 

of said hinges, there thus being a total of four hinges. 
More speci?cally, a hinge 28 joins the arm 22 to the torso 
18, a hinge 30 joins the leg 26 to the torso, a hinge 32 
joints the leg 24 to the torso and a hinge (not shown) 
joins the arm 20 to the torso. Each hinge is of like con 
struction, although the hinges for the arms are at different 
orientation with respect to the torso then are the hinges 
for the legs. 

It is appropriate to mention at this point that the entire 
body constitutes a single piece, that is, the body is unitary. 
Although it is within the scope of our invention to fabri 
cate extremities of the limbs, such as hands, arms, calves, 
fore-arms, etc., separately, and join them to the limbs as by 
glueing, preferably, the body is formed by rotational mold 
ing following deposition of a single charge of a foamable 
resilient resin in a rotational molding machine. Such 
machine is shown by way of example in United States Let 
ters Patent Nos. 2,569,869, 2,629,131 and 2,696,024. The 
charge may be in liquid form, for example, a plastisol, 
including a heat actuatable blowing agent. The charge 
is sufficiently large to expand upon ‘blowing and ?ll the 
entire mold for the body. Thus, it should be clear that 
while the separate components of the body 14 have been 
individually named, all of said components including the 
hinges form a single integral whole and blend into one 
another without distinct lines of demarcation. 
A suitable resilient thermoplastic resin is polyvinylchlo 

ride. The body is solid, by which is meant that any cross 
section taken of the body shows that the foamed polyvinyl 
chloride material completely ?lls the interior of the body 
and that there is no large internal chamber within the 
body. Moreover, the body has no supporting skeleton, 
e.g. a maleable wire skeleton, which is typical of many 
child’s dolls; rather the form of the doll and its stance 
are provided solely by the characteristics of the molded 
foamed material from which it ‘is made. 

In FIG. 2, an enlargement A of a small cross~sectiion 
of the body including its skin zone and a portion internally 
of the skin shows that the torso (the same is true of the 
limbs), has a varying cellular structure at various internal 

' depths. Deeply within the body, as at B, the cells are 
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relatively large; in a zone as at C close to yet internally 
of the skin zone, the cells are of a smaller size; at the skin 
zone D of the body, there are essentially no cells or they 
are very small. The skin cells, if any, are unconnected 
to one another (the walls of the cells are unbroken) and 
preferably the internal cells (‘beneath the skin) are un 
connected to one another. The aforesaid variations in 
cellular size are engendered during the rotational molding 
process and is believed to occur primarily because the 
higher temperature present along the molding surface than 
in the interior collapses most cells near the skin zone. 
Typically, a charge remains in the rotational mold for ten 
minutes ‘and the mold oven is at a temperature of 400° F. 
The essentially non-cellular structure of the skin zone 

makes the skin tough and resistant to tearing or punctur 
ing. Also, due to the essentially non-cellular structure 
of the skin zone, the body has an ensheathing skin 34 
which is impervious to water, i.e. tubbable. Since the 
skin covers the entire external surface of the body, water 
cannot enter into the interior of the body. Thus, the doll 
of the present invention is particularly well adapted to be 
washed by a young child or taken into his bath as often 
as desired with no noticeable effect on the body. More 
over, the body may Ebe immersed in water without harm 
or soaking up water. The density of the body as a whole 
is materially less than the density of water, for instance 
from about one-?fth to about one-?fteenth, so that the 
doll will float in a tub. In a test made with a doll formed 
in accordance with the present invention, the doll body 
was completely submerged under water for one hour. 
When it was removed, it was buoyant and no increase 
could be detected in its weight. 
The body as a whole is resilient. By this is meant that 

a ?nger of a child may be pushed partially into the body 
and the skin will yield locally and inwardly; when the 
?nger is removed, the skin reverts to its initial position. 
The body has a slightly delayed return yet resilient feel 
which is remarkably life-like. 
The hinges of the doll constitute ?oppy, free-swinging 

connections between the limbs and the torso. The hinges 
permit the arms and legs to be swung freely with respect 
to the torso, yet the hinges are suf?ciently self-form-main 
taining to hold the arms 20, 22 outright and the legs 24, 
26 downward and somewhat spread apart in their as 
molded positions. In other words, each hinge is resilient 
and has a position of repose to which it reverts if the limb 
which it joins to the torso is not being urged to a displaced 
position. In such repose position, the hinge is su?iciently 
sturdy to tend to retain its limb in its as~molded position. 
Accordingly, if say an arm of an erect body is pushed 
rearwardly, the hinge articulation permits thisvto be done 
easily and without noticeable resistance. When the arm 
is then released, the hinge will swing the arm gently back 
to its as-molded position. 
Each hinge is of like construction and for brevity only 

the hinges 28 and 30 will be discussed in detail. Each 
hinge is thin, i.e. has a thickness substantially less than 
the thickness of any limb‘ or the torso of the doll. By 
way of example, the thickness of the hinge 30 in a doll 
formed in accordance with the invention is approximately 
14" while the minimum thickness of the leg of such a doll _ 
remote from the hinge is approximately 1%", said latter 
named measurement being taken from the front to the 
back of the leg and immediately below the knee. 
Each hinge further has a planar front face, respec 

tively, ‘28a and 30a, and a ?at planar rear face 28b and 
30b. The front and rear faces of each hinge are sub 
stantially parallel and spaced apart by the thickness of 
each such hinge. Moreover, all of the hinges lie in a com 
mon plane which passes through the torso of the doll 
from side to side, said plane bisecting the neck opening 
16 and passing through the legs of the doll. 
Each of said hinge faces is rectangular and includes 

both a short dimension and a long dimension, both of said 
dimensions lying in a plane perpendicular to the thickness 
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of the hinge. When the doll is held upright as shown in 
FIG. 1, the arm hinges have their short dimensions hori 
zontal and their long dimensions vertical. Conversely, 
the leg hinges have their short dimensions vertical and 
their long dimensions horizontal. 
The arm hinges each have a preferred axis of rota 

tion, said axes being vertical when the doll is upright, 
which is substantially parallel to their long dimensions 
and said axes of rotation lies in a plane parallel to the 
plane in which the hinges lie. Said axis is perpendicular 
to the length of the arm at the hinge. The leg hinges each 
also have a preferred axis of rotation which is horizontal 
when the doll is upright, parallel, to their long dimension 
and which lies in a plane parallel to the plane of the 
hinges. Said axis is perpendicular to the length of the 
leg at the hinge. Although the preferred axes of rota 
tion of the arm hinges and leg hinges have been discussed, 
it will be understood that each limb can be rotated in any 
rotative direction on its hinge with respect to the torso. 
Rotation about any axis other than the preferred axis 
meets with more resistance by the hinge, yet this resistance 
can be overcome even by the force exerted by the hands 
of a small child. 
FIG. 4 is a greatly enlarged cross-sectional'fragmen 

tary view of a typical hinge, the hinge 30, and illustrates 
that said hinge in cross-section is uniformly substantially 
non-cellular. The hinges have this dense cross-section 
due to the rotational molding which is employed to form 
the doll body. Since the hinges are appreciably con 
stricted, the sections of the mold forming the con?gura 
tion of the hinges are quite close together. Their proxim 
ity both inhibits foaming of the plastic charge in this por 
tion and the heat of these adjacent sections .(because said 
sections are exposed to oven heat and are close together‘), 
tends to heat this portion of the body to a higher tem 
perature than the inside of the torso and limbs and there 
by to collapse any cells which might form in this portion 
of the body. Thus, a typical hinge has a harder feel then 
the remainder of the body and in fact, resembles the con 
sistency of leather of like thickness. 
Each hinge has one side, respectively, 280, 300 which 

is joined to and blends into the torso and each hinge has 
another side, respectively, 28d, 30d which is joined to 
and blends into a limb, the side 28d blending into the arm 
22 and the side 30d blending into the leg 26. Said sides 
are parallel and spaced apart. Both the torso imme 
diately adjacent to each hinge and the limb immediately 
adjacent to each hinge are somewhat bulbous and each 
hinge holds its limb su?‘iciently distant from the torso so 
that the limb can be swung back and forth through ap 
proximately an arc of half a circle without interference 
by the body. 
The density of the body of the doll, other than the 

hinges, can, as pointed out previously, vary widely, a 
typical average density ‘for the foamed plastic being seven 
.pounds per cubic foot. The density of the hinges is ap 
proximately the same as the density of the thermoplastic 
resilient resin as there are essentially no or very few cells 
in the hinges. The typical density for the hinge is ap 
proximately the same as the density of water. If the 
hinges of the doll were permitted to be foamed they 
would be considerably weaker and would tend to tear 
quite easily. 
The torso is connected to the doll head 12 by a foam 

?lled neck 35. The neck is unitary with the remainder 
of the torso and has a mushroom con?guration in ele 
vational cross-section (see FIG. 2). The head includes 
an overhanging ?ange portion 36 which is circular in plan 
and which has a diameter greater than the diameter of the 
neck opening 16 of the head. The neck further includes 
a constricted shank portion 38 dependent from the ?ange 
36 which joins and ‘blends into the upper part of the 
torso. The shank portion is also circular in transverse 
section and has a diameter slightly larger, e.g. one-quarter 
inch, than the neck opening 16 so that the head may be 
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6 
rotated with respect to the body, with, the wall de?ning 
the neck opening frictionally sliding on the shank por 
tion 38. In an assembled doll, the ?ange portion 36 over 
hangs the interior surface of the bottom wall of the head 
surrounding the neck opening 16, thereby retaining the 
head on the body. Due to the lesser thickness of the 
shank portion 38 of the neck 35 and due to the resiliency 
and flexibility of the foamed material from which the 
body is made, the neck permits the head to be swung 
from side to side or from front to back with respect to 
the body. - ' 

The body is formed in a two part rotational mold, each 
part of the mold forming a different front half and rear 
half of the body. A parting line 40 formed at the junc 
ture of the parts of the mold circumscribes the body and 
runs on the outside of all of the hinges. Said parting 
line 40 lies in the same plane in which the hinges lie. 
We wish to point out that it is within the scope of our 

invention to secure less than all of the limbs to the torso 
in an integral fashion by the use of unitary tough thin 
hinges in the foregoing manner. Thus, any single limb 
or any pair of limbs may be attached with the construc 
tion detailed heretofore, and the other pair of limbs or 
balance of the limbs can be connected to the torso in any 
conventional manner as, for example, through the use of 
swivel joints. 

It thus will be seen that we have provided a molded 
foamed ?oppy-limbed doll which achieves the several ‘ob 
jects of our ‘invention and which is well adapted to meet 
the conditions of practical use. 
As various possible embodiments might be made of the 

above invention and as various changes might be made in 
the embodiment set forth, it is to be understood that all 
matter herein described or shown in the accompanying 
drawings is to be interpreted as illustrative and not in a 
limiting sense. 
We claim: 
1. A molded ?oppy-limbed doll having a head and a 

skeleton-free resilient body, the body including, in one 
piece, a torso, limbs and resilient tough hinge means, each 
hinge means constituting a section joining a different limb 
to the torso for independent rotative movement with re 
spect to the torso in all directions and for free-swinging 
movement with respect to the torso about a preferred axis 
of rotation perpendicular to the length of the limb at 
the hinge means, each said hinge means having a thick 
ness substantially less than the thickness of the limbs 
and a dimension perpendicular to and substantially long 
er than its thickness, said dimension being parallel to said 
preferred axis of rotation, the body being constituted of 
a synthetic organic resilient resin material, the material 
of the limbs and the torso of the body being completely 
?lled with cells internally thereof, the body including 
a tough water impervious skin completely ensheathing 
the same and in one-piece therewith, said body being 
buoyant in water, the material of each hinge means being 
substantally cell-free and each hinge means having a 
density substantially greater than the density of any limb. 

2. A doll as set forth in claim 1 wherein each hinge 
means when in repose lies in a plane passing through the 
sides of the torso from the top to the bottom of the torso. 

3. A doll as set ‘forth in claim 1 wherein each hinge 
means has one side joined to the torso and has an op 
posite spaced parallel side joined to a limb, each hinge 
means holding its limb away from the torso for swinging 
movement about the preferred axis without interference 
through an arc of about one-half a circle.‘ 

4. A doll as set forth in claim 1 wherein each hinge 
means is self-form-maintaining, the hinge means in re 
pose retaining the limbs with respect to the torso in 
their as-molded position and each hinge means, when 
its limb is displaced and then released, in the absence 
of a restraining force gently swinging its limb back to 
approximately its as-molded position. 



5. A doll as set forth in claim 1 wherein the cells 
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of the body material are unconnected. 
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