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The invention relates-to-sealed containers hav 
ing a heat-storing substance for applying heat to 
a body by transfer of the heat from the container 
to the body, or removing heat from the body by 
transfer of the heat from the body to the con 
tainer for therapeutic and other purposes. 
Hot water bottles and ice bags as heretofore 

constructed, when filled with hot or cold water 
or broken ice, often have been difficult to main 
tain liquid-tight and have been inconvenient to 
refill. They have also had the objection...that the 
Water flows to and the ice congests in one low 
place resulting in localized heat-transferring ac 
tion and involving difficulty of holding these de 
vices in place. On the body. The use of pieces, of 
ice in the ice bags results in relatively stiff, un 
even outer walls of the ice bags which thereby 
lack pliability and yieldability and make it diffi 
cult to obtain continuously close conformance, to 
the contour of the body. Prior constructions uti 
lizing partitions or intercommunicating cham 
bered arrangements have permitted only limited 
articulation and have unduly, restricted the con 
tinuity of yieldability of the walls presented to 
the body, especially where the contained material 
has been ice. 
An object of the invention is to provide a flex 

ible heat-transferring container for disposition in 
heat-transferring relation to a body, which con 
tainer has provision for overcoming effectively the 
foregoing and other disadvantages. 
Other objects are to provide a sealed, flexible 

container having contained therein a heat-stor 
ing Substance which may be suitable, especially 
for warming the body, or alternatively, a heat 
storing Substance which may be suitable espe 
cially for cooling the body, or a heat-storing sub 
stance that itself is well-suited for either warm 
ing or cooling the body, together with a heat 
transferring material for applying the heat to or 
removing it from the body; to provide for con 
tinuity of close conformance of the container to 
the contour of the body; and to provide sim 
plicity of construction, convenience of manufac 
ture and use, and for effectiveness of operation. 
More specific objects are to provide for retain 

ing the heat-storing substance and the heat 
transferring material in separated, heat-exchang 
ing relation to One another; to provide for exten 
Sive flexibility of the container as a whole, to 
gether with yieldability and flexibility of a flex 
ible. Outer Wall thereof despite the presence of a 
Solid, heat-storing Substance within the con 
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tainer; to provide for separating the heat-stor 
ing substance into self-contained units hingedly 55 

2 
connected to one, another; to provide for yield 
ably and flexibly supporting the outer wall in 
spaced-apart relation to an inner-hollow element 
having contained heat-storing substance; to pro 
vide for permanently containing a substance ca 
pable of a change of state for heat-storing ca 
pacity and also a heat-transferring material ca 
pable of remaining in a pliable, deformable and 
flowable condition at temperatures encountered 
in use of the container. 
These and other objects and advantages of the 

invention will be apparent from the following 
description. 

In the accompanying drawings, which form a 
part of this specification and in which like nu 
merals are employed to designate like parts 
throughout the same: 

Fig. 1 is a plan view from above showing a 
double-walled container or pad-suitable for ther 
apeutic use and constructed in, accordance with 
and embodying the invention, parts. being broken 
a Way, 

Fig. 2 is a sectional view taken along line. 2-2 
of Fig. 1, parts being broken away, and 

Fig. 3 is a sectional view taken along line 3-3 of Fig.1, parts being broken away. 
The illustrative embodiment of the invention 

shown in the drawings, is a double-walled, flex 
ible container or pad 5 which has therein a heat 
storing substance 6, and also has a heat-transfer 
ring flowable material 7 disposed between the 
walls to support yieldably a flexible outer wall 
3, 4 of the container. When the container 5 
having the desired temperature condition is... po 
sitioned in heat-transferring relation to a body, it 
applies heat; to or alternatively, removes heat from 
the body as for therapeutic purposes. 
The Container has a plurality of closed recep 

tacles 8, 8 of substantially fluid-tight, flexible ma 
terial. The receptacles are spaced-apart and 
hingedly-connected one to another-in-flexible and 
preferably also stretchable zones 9, 9 for facili 
tating-flexure of the container as a whole. The 
assembly of these hinged receptacles 8, 8 provides 
a closed, hollow inner element or envelope 5 of 
articulated construction. Each receptacle 8 has 
permanently contained therein the desired quan 
tity of the heat-storing, liquid or other substance 
6. The construction and arrangement of the re 
ceptacles. 8, 8 and Zones. 9, 9 provides. maximum. 
hinging or relative swinging movement between 
adjacent receptacles having the heat-storing sub 
stance 6 therein, so as to permit approximate 
conformance of the inner envelope. 5 to the con 
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tour of the body even though the heat-storing 
Substance 6 bein a Solid state, 
The container 5 has a flexible, outer envelope 

0 of suitable fluid-tight, flexible material dis 
posed entirely about and marginally secured at 
f, ? and 2, 2 to the inner envelope 5 as shown 
in the drawings. This provides upper and lower 
outer Walls 3 and f4 of flexible and yieldable 
characteristics, which walls span the margins 

, and f2, 2 so as to be in Spaced relation 
ship to and disposed over the plurality of recep 
tacles 8, 8 and over the hinged connections 9, 9 
between them. The continuous walls 3, 4, as 
shown in the drawings, have SmoothneSS of Outer 
Surface promoting continuity of close conform 
ance of the Outer walls to the contour of the body; 
but Such walls may be covered with fabric or 
otherwise treated as by the application of flock 
to provide a Suede-like Surface. 
The heat-transferring flowable material is 

contained permanently between the receptacles 
8, 8 and the outer envelope O. The material 7 
remains in a pliable, deformable and flowable 
condition at all temperatures encountered in use 
of the container 5, but flow of the material 7 be 
tween the upper and lower enclosed spaces of the 
Container is prevented. The material thus 
constitutes yieldable, heat-transferring means 
supporting yieldably and flexibly the wall 3, 4 
of the outer envelope 0 in spaced relationship to 
the receptacles 8, 8 and the hinged connections 
between them. The disposition of the material 

together with its flowability facilitates conti 
nuity of yieldability and flexure of the outer walls 
3, 4 for close conformance to the contour of 
the body and for effective heat-transference. 
The container may be conveniently produced 

by making and filling the inner envelope 5 and 
Subsequently assembling the outer envelope 0 
therewith and filling the space between the en 
velopes. The inner envelope may, for example, 
be made by uniting a pair of superimposed sheets 
of the fiuid-tight, flexible material along their 
margins , and 2, f2, desirably by heat 
sealing with a hot iron or tool (not shown), a 
small opening being left at one corner. The space 
between the joined sheets is then filled with the 
desired quantity of heat-storing liquid substance 
Gintroduced through a hollow needle (not shown) 
extending through the opening, whereby the in 
flowing liquid Substance 6 forces the contained 
air out the opening, after which such opening is 
closed by heat-Sealing. The sheets are next 
preSSed into face-to-face contact with one an 
other at Spaced-apart Zones 9, 9 crossing each 
other at intervals between the margins, and are 
united along the Zones 9, 9 by heat-sealing to 
provide the desired plurality of filled receptacles 
8, 8 hingedly connected by the zones 9, 9 as shown 
in the drawings. 
The Outer envelope O may then be made by 

disposing a first sheet of Suitable flexible material 
Over the upper face and a second sheet of the ma 
terial under the lower face of the inner envelope 
5 and joining the first and second sheets to the 
margins , , and 2, 2 by heat-sealing, but 
leaving a small upper and lower opening at one 
COrner. The upper and lower spaces between the 
outer envelope 0 and the inner envelope 5 are 
each filled with heat-transferring liquid material 
in a manner like that employed to fill the inner 

envelope with the heat-storing liquid substance 
6, and are subsequently sealed. 
The fluid-tight, flexible material of the inner 

and Outer envelopes 0 and 5 may be thermo 
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4 
plastic material. When thermoplastic sheet ma 
terial is utilized, it may be reinforced or unre 
inforced, as desired. Suitable thermoplastics are 
plasticized polyethylene, plasticized polyvinyl ace 
tate, plasticized polyvinyl chloride and other re 
lated resinous materials. Such resinous nam 
terials have the characteristics of imperviousneSS; 
flexibility and stretchability at temperatures en 
countered in use; resistance to deterioration from 
high and low temperatures and from the heat 
storing substance and the heat-transferring flow 
able material utilized, and from sterilizing ma 
terials; and desirably also capability of union 
under the application of heat by the hot tool or 
electronic heating apparatus. Also, the fluid 
tight, flexible material may be natural or Syn 
thetic rubber or other rubber-like materials, re 
inforced or unreinforced, as desired. 
The heat-storing substance 6 may be water, or 

a water solution containing a temperature-de 
pressant material like a salt or alcohol or glycerol 
or mixtures thereof, and capable of a change of 
state as from a liquid to a solid or semi-solid, 
frozen condition, and is suitable especially for 
cooling the body. Alternatively, the heat-storing 
substance 6 may be ice or other suitable refriger 
ant material capable of a change of State for 
cooling the body; or a heat-storing substance 
which at ordinary room temperatures (70 to 80 
F., for example), may be in granular or powder 
form and which at higher temperatures (104 to 
about 212 F.), melts and changes to a liquid 
state, and is suitable especially for warming the 
body. The latter heat-storing substance 6 is, 
for example, stannic chloride trihydrate, or SOdi 
um metaborate dehydrate, or manganese di 
chloride tetrahydrate, or calcium nitrate tetra 
hydrate, each of which may, if desired, be mixed 
with glycerine, for example, in the proportion of 
about 97% heat-storing substance and about 3% 
glycerine for flexibility and other purposes. 
The heat-transferring flowable material 7 may 

be brine or a water solution of alcohol, or glycerol 
or ethylene glycol or mixtures thereof having a 
lower freezing point than that of the heat-storing 
substance 6. Alternatively, the flowable material 
7 may be a gas such as air or nitrogen or helium, 
or may be small, Solid particles Such as Sand, 
ground cork, Soapstone, resilient rubber, and di 
atomaceous earth, or mixtures of the same. All 
of these materials are pliable, flowable and de 
formable within the range of temperatures en 
countered in use. 
Although the same flowable material 7 is shown 

between the inner and outer envelopes, it is to 
be understood that different flowable material 
of different heat-conductivity may be provided in 
the upper space than that in the lower space as 
for reducing the loss of heat to the atmosphere, 
especially during application of the container to 
the body. Also, the flowable material T utilized 
may have relatively low heat-conductivity char 
acteristics as compared to that of brine or water 
Solution. So as to reduce the rate of heat-transfer 
to the body or from the body, whereby an exten 
sive period of treatment by the container is facili 
tated before chilling or heating of the container 
is again required. 
To utilize the heat-transferring container for 

applying heat to the body, the container or pad 
5 may be first heated to the desired temperature 
as by immersion in a pot of heated water. When 

... the pad is applied to the body, the heat stored in 
the heat-storing substance 6 is transmitted by 
the flowable material 7 to the body, 
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To utilize the heat-transferring container for 
removing heat from the body, the container or 
pad may be chilled to the desired temperature as 
by refrigeration. When the chilled pad is ap 
plied to the body, the heat of the body is trans 
mitted by the flowable material 7 to the heat 
storing substance 6 thus raising the temperature 
of the latter 6 until the temperature of the body 
is reached. 
The heat-transferring container, in either the 

heated or the chilled condition, provides a tem 
perature differential between the container and 
the body, whereby a heat-exchange relationship 
is established between the Same. . For either of 
these conditions, the construction and arrange 
ment of the receptacles 8, 8. together. With the 
flexibility, give. and stretchability of the ZOnes 
9, 9 interconnecting the same, provide Substan 
tial hinging and relative swinging movement of 
the receptacles in one or more directions of the 
container. 
The extensive articulation of the inner enve 

lope 5, thus provided advantageously facilitates 
the approximate conformance of all the filled re 
ceptacles to the body, while the outer wall 13, 
for example, is flexed for disposition in heat 
transferring relation to the body, when the con 
tainer. as a whole is conformed to the contour 
of the body. The outer wall 3 yields and flexes 
in close conformance to the body, whether the 
contained heat-storing substance. 6. be in the 
liquid or the solid state; inasmuch as the con 
tained, heat-transferring flowable material 7 
flows: relatively freely, and substantially unhin 
dered over the receptacles 8, 8 and zones 9, 9 to 
support yieldably and flexibly the outer wall 
throughout the extent of the latter, which Sup 
port permits the desired close conformance. 
The other outer wall 4. being flexible and yield 
ably: Supported, also flexes as required to per 
mit applying the container to the body. There 
is little, or no tendency of the container to slip 
from the desired position on the body, especially 
since the heat-storing Substance. 6. is separated 
into: self-contained units, i. e., contained within 
the sealed receptacles 8, 8. 
Variations may be made without departing 

from the scope of the invention as it is defined 
in the following claims. 
... claim: 
1. A therapeutic pad comprising internal com 

partments containing a heat-storing Substance 
permanently sealed therein for exchange of heat 
with the exterior of said pad through a heat 
conducting material also permanently sealed in 
saidpad, about said compartments, said pad be 
ing of generally uniform thickness having co 
extensive imperforate walls of flexible impervious 
material in spaced-apart approximately parallel 
relation and joined one to the other marginally in 
sealed relation permanently throughout, and dis 
posed between said walls in Spaced relation there 
to...and containing said heat-storing Substance a 
group of said compartments hingedly connected 
one to another and each of imperforate imper 
vious wall material marginally Sealed perma 
nently throughout the compartment, Said group 
of compartments occupying an area, Substan 
tially coextensive with said walls and being Sealed 
marginally to said walls permanently through 
out-the-extent of the latter providing confined 
space outside said compartments which Space 
contains said heat-conducting material, Said 
heat-transferring material being flowable at all 
temperatures between that of Said heat-storing 
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6 
material and an animate body during therapeutic 
treatment of the body by the pad said pad being 
flexible as a whole by virtue of the hinged con 
nections and the flexibility of said walls and the 
flowable nature of Said heat-conducting material 
as said pad is conformed to the contour of the 
body into heat-transferring relation thereto. . 

2. A therapeutic pad containing heat-storing 
and heat-conducting materials permanently 
sealed therein and being of generally uniform 
thickness and flexible as a whole for ready con 
formance to the contour of an animate body, said 
pad comprising coextensive imperforate outer 
Walls of flexible impervious material in Spaced 
apart approximately parallel relation and joined 
one to the other marginally in Sealed relation per 
manently throughout, and disposed between said 
walls in spaced relation thereto and containing 
the heat-storing material a group of compart 
ments of flexible imperforate impervious wall 
material hingedly connected one to another for 
flexibility of the group, each compartment being 
marginally sealed permanently throughout, Said 
group of compartments occupying an area. Sub 
stantially coextensive with said walls and being 
sealed marginally to said walls permanently 
throughout the extent of the latter, said heat 
storing material being capable of change-of state 
and by virtue thereof having increased heat 
storing capacity, and Said heat-conducting. 
material being flowable. Over a range of ten 
peratures from normal room temperature to be 
yond the temperature at which said change of 
state of the heat-storing material occurs and Said 
heat-conducting material being disposed between 
said group of compartments and said walls and 
backing said walls flexibly in their spaced rela 
tion to said group and to the hinged connections 
thereof for ready... flexibility. Of Said pad as a 
whole as it is conformed to the contour of the 
body into heat-transferring relation thereto. 

3. A therapeutic pad comprising internal com 
partments containing a heat-storing material 
capable of change of State permanently Sealed 
therein for exchange of heat With the exterior of 
said pad through a heat-conducting material 
also permanently Sealed in Said pad about Said 
compartments, said pad being of generally uni 
form thickness having co-extensive imperforate: 
walls of flexible impervious material in Spaced 
apart approximately parallel relation and joined 
one to the other marginally in sealed relation 
permanently throughout, and disposed between 
said walls in Spaced relation thereto and contain 
ing said heat-storing Substance a group of Said 
compartments hingedly connected one to another. 
and each of imperforate impervious wall material 
marginally sealed permanently throughout the: 
compartment, Said group of compartments 
occupying an area substantially coextensive with 
said walls and being Sealed marginally, to said 
walls permanently throughout the extent of the 
latter providing confined space outside said con 
partments which Space contains said heat-con-, 
ducting material, said heat-transferring mate. 
rial being a liquid flowable. Over a range oftem 
peratures from normal room temperature to bes 
yond the temperature at which Said change of 
state of said heat-storing material occurs, said 
pad being flexible as a whole by virtue of the 
hinged connections and the flexibility of said 
walls and the flowable nature of said heat-con 
ducting material as said pad is conformed to the 
contour of an animate-body into heat-trans 
ferring relation thereto. . . . . . . . . 
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4. A therapeutic pad containing heat-storing 
and heat-conducting materials permanently 
sealed therein and being of generally uniform 
thickness and flexible as a whole for ready con 
formance to the contour of an animate body, said 
pad comprising coextensive outer imperforate 
walls of flexible impervious material in Spaced 
apart approximately parallel relation and joined 
one to the other marginally in sealed relation 
permanently throughout, and disposed between 
said walls in spaced relation thereto and con 
taining the heat-storing material a group of Com 
partments of flexible imperforate impervious 
wall material hingedly connected one to another 
for flexibility of the group, each compartment 
being marginally sealed permanently throughout, 
Said group of Compartments Occupying an area, 
substantially coextensive with said walls and be 
ing sealed marginally to Said Walls permanently 
throughout the extent of the latter, said heat 
storing material being a liquid at normal room 
temperature and capable of change of state and 
by virtue thereof having increased heat-storing 
capacity and the heat-conducting material being 
a liquid flowable over a range of temperatures 
from normal room temperature to beyond the 
temperature at which said change of state of 
said heat-storing material occurs and said heat 
conducting material being disposed between said 
group of compartments and said walls and back 
ing said walls flexibly in their spaced relation to 
said group and to the hinged connections thereof 
for ready flexibility of Said pad as a Whole as it 
is conformed to the contour of the body into 
heat-transferring relation thereto. 

5. A therapeutic pad comprising internal com 
partments containing a heat-storing Substance 
permanently sealed therein for exchange of heat 
with the exterior of Said pad through a heat 
conducting material also permanently sealed in 
said pad about Said compartments, said pad be 
ing of generally uniform thickness having co 
extensive imperforate walls of flexible impervious 
material in spaced-apart approximately parallel 
relation and joined: one to the other marginally 
in sealed relation permanently throughout, and 
disposed between said walls in Spaced relation 
thereto and containing the heat-storing sub 
stance a group of Said compartmentS hingedly 
connected one to another and each of flexible 
imperforate impervious wall material marginally 
sealed permanently throughout the compart 
ment, said heat-storing substance being capable 
of a change of state and by virtue thereof having 
increased heat-storing capacity, said group of 
compartments occupying an area substantially 
coextensive with said walls and being sealed mar 
ginally to said walls permanently throughout the 
extent of the latter providing confined space 
Outside Said compartments which Space contains 
Said heat-conducting material, Said heat-con 
ducting material being a liquid flowable over a 
range of temperatures from normal room tem 
perature to beyond the temperature at which said 
change of state of Said heat-storing material 
occurs, and Said pad being flexible as a whole by 
virtue of the hinged connections and the flexi 
bility of Said walls and the flowable nature of 
said heat-conducting material as Said pad is con 
formed to the contour of an animate body into 
heat-transferring relation thereto. 

6. A therapeutic pad containing heat-storing 
and heat-conducting materials permanently 
sealed therein and being of generally uniform 
thickness and flexible as a whole for ready con 
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formance to the contour of an animate body, said 
pad comprising coextensive imperforate. Outer 
Walls of flexible impervious thermoplastic sheet 
material in spaced-apart approximately parallel 
relation and joined one to the other marginally 
in heat-sealed relation permanently through 
out, and disposed between said walls in Spaced 
relation thereto and containing the heat-storing 
material a group of compartmentS hingedly con 
nected one to another for flexibility of the group, 
said group of compartments comprising a pair 
of superimposed imperforate layers of flexible 
impervious thermoplastic sheet material heat 
Sealed in face-to-face relation to one another 
permanently throughout their margins and 
permanently throughout lines CrOSSing each 
other at intervals intermediate Said margins to 
provide said compartments and the hinged con 
nections thereof, said heat-storing material being 
capable of a change of State and being liquid at 
normal room temperature, Said group of com 
partments occupying an area. Substantially co 
extensive with Said walls and being heat-sealed 
marginally to said walls permanently throughout 
the extent of the latter, and the heat-conducting 
material being a liquid flowable over a range of 
temperatures from normal room temperature to 
beyond the temperature at which said change of 
State of Said heat-storing material occurs and 
being disposed between Said group of compart 
ments and Said Walls and backing Said walls flex 
ibly in their spaced relation to said group and to 
Said hinged connections thereof for ready flexi 
bility of Said pad as a whole as it is conformed to 
the contOur of the body into heat-transferring 
relation thereto. 

7. A therapeutic pad containing heat-storing 
and heat-conducting materials permanently 
therein and presenting a generally flat yieldable 
Surface and being flexible as a whole for ready 
conformance to the contour of an animate body, 
Said pad comprising a group of compartments of 
flexible imperforate impervious thermoplastic 
wall material hingedly connected one to another 
for flexibility of the group as a whole and each 
compartment being marginally heat-sealed per 
manently throughout and containing the heat 
Storing material, and an imperforate wall of 
flexible impervious thermoplastic material having 
Said Surface and being coextensive with and over 
lying said group of compartments and the hinged 
connections thereof in Spaced relation thereto 
and being joined to the margins of said group in 
heat-sealed relation permanently throughout, 
Said heat-storing material being capable of 
change of state and by virtue thereof having in 
creased heat-storing capacity, and said heat-con 
ducting material being flowable over a range of 
temperatures from normal room temperature to 
beyond the temperature at which said change of 
State of the heat-storing material occurs and 
Said heat-conducting material being disposed be 
tween Said group of compartments and said wall. 
and backing said wall flexibly in its spaced rela-'. 
tion to Said group and Said hinged connections 
thereof for ready flexibility of Said pad as a whole 
as Said Surface of the pad is conformed to the 
contour of the body into heat-transferring rela 
tion thereto. 

8. A therapeutic pad as defined in claim 7 in 
which said group of compartments comprises a 
pair of Superimposed imperforate sheets of flex 
ible impervious thermoplastic material heat 
Sealed in face-to-face relation permanently. 
throughout their margins and permanently 
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throughout lines crossing each other at intervals 
intermediate said margins; in which said heat 
storing material is a liquid capable of a change of 
state for increased heat-storing capacity, and in 
which said heat-conducting material is a liquid 
at normal room temperature and capable of re 
maining liquid over a range of temperatures from 
normal room temperature to beyond the tem 
perature at which said change of State of the 
heat-storing material occurs so as to be in flow 
able condition for flexibly backing said wall of 
said pad under Such temperatures as the pad is 
conformed to the contour of the body into heat 
transferring relation thereto. 

CLAUDE T. BOWEN. 
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