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VALVELESS CHEMICAL HEATER
‘ Donald F. Othmer, Coudersport, l’a. )
Applicsﬂon February 1, 1939, Serial No. 253,949
_7Claims. (CL 126—204)

This invention generally relates to hermetically
sealed chemical heater units suitable for the same
purposes as the hot water bottles now commonly
existent - or like devices employing heat, and

5 :herein heat of crystamzatlon generates the
eat

Heretofore varied forms of chemical heaters

have -been suggested particularly those employ-

ing supersaturated solutions of sodium acetate
10 where heat was developed by crystallizing the
solution, but all of these heaters have been ob-

Jectionable because they have had - openings

therein; namely, these heaters had apertures
- through which a seed crystal could be introduced
15 to start the crystallization, or had valves allow-
ing the introduction of air or of solid crystal to

commence the crystallization process. If air was
introduced through the valve, in certain instances -

a valve stem was provided upon which a thin
20 layer of the crystalline solution dried into sold
crystals which latter, by manipulation, would be
" later dropped into the solution to “fire” the same.
All of these former contalners which employed
the heat of crystaliization of supersaturated so-
23 Iuiions, were open to one or more of the follow-
ing objections: (1) The. containers leaked solu-
tions, clogging the valves and msking

unsightly
deposits on the exterior of the containers; (2) -
Thechemlcalheaterwastoundtoﬂrespontane—’

3 ously; (3) The containers could not be “fAred”
positively and efficiently with one or two manual
Inovements but required repeated efforts; and (4)
Soﬂdcrysta]stoaeedtheaolutlonsmmtd—
mseonvemmtlyathand.

Itisa.mrtherobjeetotmyinvenﬂon
vide such chemical heaters with a plece of
!ntedmly of the same so that themehl

.means and possibly certain vibrations,

and so that objects in contact with the heater
or encompassed thereby in whole or in part, will
receive a predetermined amount of heat.

It is a further object of my invention to pro-
vide such chemical heaters in the form of body .6
heaters, ‘heaters for milk bottles for bables, dou-
ble-walled heater units for liquids, hot; trays and . -
a variety of other purposes and adaptations which
will be more or less apparent from my descrip-
tion -hereinafter, including if desired flexible 10
walled non-metallic containers, preferably per-
manently sealed.

It is still a further -object of my invention to
provide permanently hermetically sealed chemi- :
cal heaters in which heat is generated from erys- 15
tallizing supersaturated solution, and which is
preferably “fired” by a metallic rubbing action
occurring within the container, but which may
be -“fired”, if desired, through other rubbing 20.
" It is a further object to provide an economical
and conveniént form of sheet metal hot water

" bottle which is feaxlble'for quantity producﬂon ’
comm

ercially.
Mththmeandotherobjectsinviewthein-

" vention consists in the comstruction and novel

combination and arrangement of parts, herein-’
afterfunydescrlbed,mustratedinﬂleaoeom

‘panying drawings in reference to specific em-
-bodiments thereof, and pointed out in the claims 30
hereto appended, it being understood that varl-

-theclalms.maybereaortedtowithontdeparﬂm

frantheqﬂﬂtormlﬂdngmottheadm 35

' 'tasesofthemvenﬂm.

_tlnnofthebottlednwn!nl'lss.landr

ng4issveruedm-seeﬁonotafurther
modiﬁeaﬂonotthelntwatu'boﬂesbo'n!na

pro- Figs. 1 and 2;

Fig. Slssveruedcross-seeﬂmofadm!cd
heater designed to heat milk botiles for bables;
Hgielsavertlealm-seeﬂonof-l-dmbl_g-

form of my invention, indicating s solld block.

of crystal adapted to be originally loaded In the
container and having a center hole therein to

" sccommodate s “Aring”pin; .- _ ]
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2.

Fig. 8 Is o verties! erces-zection of o modifed
form of my heater inventlon adapted to eficlently
transfer hes? to Hauids; ' .

Fig. 9 is a vertlcal cross-section of a warming
container and removable heater unit contained
therein, the heater unit having a flat top and
bottom surface; - '

Fig. 10 shows a vertical cross-section of a dou-
ble heater unit;

Fig. 11 is s fragmentary cross-section of a
rubber heater unit with' a flexible stopper and
“firlng” means inserted therein;

Mg. 12 is a diagrammatic cross-section of a
.rubber or other suitable fiexible walled container,

having two metallic inserts adapted to be rubbed
together to “fire” the container; .

Fig. 13 Is a vertical cross-section of g container
for liquids to be heated, having a heater unit
formed integrally therein; and :

Fig. 14 s g vertical crogs-section of a container
having an integral heater unit for o lquid com-
partment, and an insulaied second compartment.

- Referring generslly to theseé fgures in which

similar numerals are used fo Indicste COMIMon
paris, and specifically to Figs. 1 and 8, o supgr-
seturated aqueous solution {6, preferably sodium
acetaie plus slight impurities, is placed within o
circular container 12 which contalner is orefer-
ably hermetically sealed sud comprises in its pre-
ferred for two convexr poriions namely top and
bottom portions 14 and 18, jock seamed together

a8 indicated at (8. ThHe container 12 will or-

dinarily be made of light zouge sheet iron or
steel, if desired covered ith some coating. such
a8 {n or other appreprisic substance. As in-
dicated in the figures container 12 wil ve sub-
stantially but not compleiely 8lled ard the solu-
tion will ordinarily comprise one part of waber
and thirfeen paris sodium scetate crystals and
alght mpurities by welghi, slihough this may be
veried as fo proporton and es to subsiance, g
bed in detail.

Mustrated fa Figs. 1 and 2 i’ o depressed ine-
Yegral diss shaped porion 20 In conteinen top (8
which Is arranged 2o a8 %o e demible due to the
material out of which ihe contelner is cone
structed. 4 meial wize 22, which will be made
of spring steel or any ofuer approprisse steel or

)

) iron or alloy substence, wiil normelly ba placed

In position upon the imside of conbsiner top 8
adjacent depreszeq portlon 20 so thei curved rod
portion 22 will b2 in coniacs with depressed por-
tlon 28, and curved rod portion will extend pref-

 erably downwerdly 6 the container holtorm 18 io

Such menner as illustraied, inat when Hexible

depressed portien 28 Iz menipulsted inwardly,

point 2§ of rog 22 will serape containsr bottom
well 8. Other methods of scraping the inside
of the contsiner can be smployed, snd it s an
important part-ef my invention to hermetically

Seal the combainer 12 and sven though 5o sealed .
to be able to scraps an inelde wall portion theregof,

thereby “fring” the supsrssturated solutlon of

sodium acetate pius impuriiles to generate hest.

The heat generated will raise conteiner and cone
tents to approxzimately 146° ¥. »

If desired, the scdium ceclats may be intro-
duced into the contalner (9 through openiny 26,
after parls (4 end 10 are lock seomed together,
opening 26 being closed

portlon 26 as indesied.' Web or dry filling

. metheds may be employed. -

%

As & modification ¢f my invention Nlustrdted

in Figa. 1 and 2, Fig. 3 shows o contalnér formed -
. |

- used, crysizilization will be started

hermeticelly by -cover
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of top and bottom portions 80 and 32 lock seamed
together as at 34, or otherwise seamed, which is
provided with an opening 36, which opening is
closed by a closure 38 comprised of a circular

.disc having a depending flange 40 and.a rod 42

soldered or otherwise secured to the closure 38.
Fig. 4 is a vertical section of a container very

similar to the ones shown in Figs. 1 and 2, with -

the exception that flexible circular depressed
portion 20 is provided with a series of concen-
tric rings 44 which give added flexibility and
which also permit the use of heavier stock. It
will be recognized that having depressed portions

i0

20 and 44 below the contour of convex top por- -

tion (4, that accidental firing is largely avoided.
If desired, portion 20 may be a separate part

soldered or welded or otherwise  positioned in-

place. By “firing” it:will be understood that I
mean ceusing the supersaturated solution to
start to crystallize. In the ezample given, the
metal to metal scratching or rubbing staris crys-
tallization, evidently by the exposure of the new
metal surface. I have glso found the rubbing or
scraping of other materisls, such as glass or vari-
ous of the organic plastics, will “Are” such super-
saturated solutioms.

As modifications of my Invention, a double-
walled heater 46 is shown In Fig. 5 sdapted to
heat milk bottles for babies or other suitable con-
jeiners, the heater 48 heing provided with cover
56, and encompassing the niilk botiles saugly
and “firgble” by pressure of the potile: also in
fig. 6 is shown a doulble-walled chernical heater
82 ddapted for contalning lHquids which are 10 ke
heated, and provided with a screw top 58 226 a
washer 56, BEoth of these last $wo described
chemical heaters ave provided with fring nins, or
metel scraping deviees indicated as 58,

. In the form shown in Figs. 5 gad 4 & prede-

termined smount of heat can be generzted and &

transferred to the milk bottle by properly arrang-
ing the shape of the container, the form of solu-
tion and the amoun} of time ths hotlle is left
within the heater. The solution ay be made

somewhat more stable (ess likely io crystaiilze) o

Pmsny

i the ratio is reduced a8 desired even down $o fen
parts of sodlum acetaie t0 one of waier by weishs,

. and this reduction slso allows s reguiation of the'

maximum femperature which will te genersiad,

thus controlling the hesi conditicns, which will 3

often prove advanisgeous. HMowever, 7hers more

water Is used, starting the orystallization o some-

whaet more diffeuli, and where aboul less than

nine parts of codium acetate to one of watsr are

treme diffcnity. ; .
In operation I And fhei o hermetically ssaled
wmetal contalner ag shown In Figs. 1 and 3, sub-

stendialiy filled with sodium aceizie soluliton heve
...ing thirteen paris zodium acelats and one pars

of waler by welght, works entirely satisfaciorily

only with ex- 8

30

simply. by ccraping o side of the metal con- -

talner with & metal rod or post, all as deseribed,

It is known to those skilled m the science

of physical chemistyy that the study of super- §

saturation may be classifled In two ways; frss,
the lablle ond second, the metasteble siabes.
Without reference to these ferms and the def8ni-
ticns which they imply, i is o kuown fach thab
in the use of & heating unit of ihis type it is
necessery 10 have the crystel im sclution under
conditions of such stabliity that the unit mey be
cooled, shaken, or otherwige treated without

‘csusing the material inside o stars iis crystailiz-

ing excepi by rubbing or seraping.

186



~ material. Also, small amounts of sodium ecar--
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Itisafactknowntophysiea.lchemiststhat
the presence of an impurity in a liquid material
lowers the temperature at which crystallization

occurs. Thus namely, the freezing point of water -

is lowered by the presence of ordinary salt, or in
other words the water is less apt to crystallize,
or is more “stable.” In order to obtain the
desired stability in the solution, I have found that
it is desirable to introduce certain impurities in

the sodium acetate or other suitable solution,:
whereas in the past attempts have been made to

utilize highly pure solutions of the respective
salts. I have discovered that pure solutions are
undesirable because they are less stable.than
more impure solutions. For example, if sodium
acetate is used as the crystallizing salt, I have
found that a small amount of sodium formate,
sodium propionate, sodium butyrate, or any one
or more of the sodium salts of the homologous

series of acids to which acetic belongs, is effective’

in stabilizing the salt solution so that it will
not crystallize under conditions of cooling below
room temperature or of rough handling. Fur-
thermore, I have found that under some condi-
tions of purification the sodium acetate made

from the relatively impure acetic acid contain--

ing all of the above mentioned sodium salts and.
certain other impurities is desirable as such a
material - because of the impurities which it
naturally contains. A material so formed and
used in conjunction with the known art is found
to be considerably more stable so as to allow the
cooling of the solution to the freezing point and
considerable rough handling,

Generally speaking the amounts of sodlum salts
of acids other than-acetic mentioned should be
not more than two or three per cent of the total

bonate or sodium hydroxide may be present in the
sodium acetate and these also may likewise in-
crease stability. -Also, I have found that sodium
acetate prepared from acetic acid obtained in
wood distillation is suitable for use in my heaters
and the impurities which are naturally present in
the sodium acetate prépared in this way greatly
increase the stability of the product. Thus, a

lower grade of acetic acid and a cheaper form °

- of sodium acetate may be utilized than hithertd

thought possible and with greatly impmved sta-
bility characteristics.

The sodium acetate m_'odueed from crude
acetic acid prepared from wood distillation will

contain not only small amounts of sodium for-

mate, varying from one-half to two per cent but
alaoslmﬂarsmallamwntsofsodiumpromm
and sodium butyrate. Besides these acld salts

- there are known to be traces of certain other ma-
_ terials such as alcohols, esters, ketones, cresols,

andotherorgmlcchun!wswmchmpruent

unchanged by the neutralization process. These '

traces of organic matter have been found to in-

crease the stability of the Hquid solnﬂon, nsed

in my heaters.
Inthevarlantformsofmyinvmﬂonshownln

Figs. 7-14, Fig. 7 fllustrates & container §§ gen--

erally similar to the container shown in Mg. 1,

exoeptthsttopandboﬁomporﬂonsllmdll;

may be soldered together, as at §3. Contather
§9 is here illustrated as provided with a generally

vertically disposed firing trigger 62, having & hook

mda.sat“whlchextendsdomwardtomopen—

ing 68 in circular block 8 of sodium acetate

water in the desired proportions. The block 68
may be inserted in bottom portion (8, the top

. standard rubber hot water bottles.

3
the -

portion 14 permanently aﬂixed thereto'
heater can then be made ready for use by being

boiled in boiling. water for approximately ten -
minutes, subsequently cooled, and may be then

fired by its trigger mechanism.
In Fig. 8, the circular heater unit 10 dxagram-
matically illustrated with its firing mechanism 72,

is a chemigal hesdter for warming liquid solutions, -

and affording an efficient heat exchange there-

" with by being immersed therein.

Fig. 9 illustrates a fiber board, or other con-
venient form of insulated container 14 having a

‘removable chemical heater unit 16 therein, the
‘sald unit 76 being provided with flat fop and bot-

tom surfaces 18 and 80, for the sake of conven-
lence and so that vessels containing liquids can
be readily placed upon the flat top 18.

Fig. 10 indicates a heater unit 82 generally

similar to that shown in Pig. 1 except that there
is a middle partition 84 dividing the unit 82 into

two compartments 86 and 88 respectively, there.

10

15

being two individual firing mechanisms provided, .

" indicated as 90 respectively, thereby providing an
‘integral unit 82 having two compartments which

may be fired one after the other, giving heat for
& longér time than the unit shown in Fig. 1.

PFig. 11 is a fragmentary cross-section of a pref-
erably flexible sided rubber ‘bottle 92 having a
stopper 84 with a flexible portion 96. The stopper
94 may be provided with a metal collar 98 hav-

-ing a partition 100, a -spring (02, and a mestal

scraping arm. 104, all as clearly indicated in the
said figure. It will be recognized that stopper
means 94, providing metal friction device as in-
dicated, may be adapted to various types of con-
tainers, flexible walled or not as desired, which
may be filled with a salt solution and the “firing”
stopper means associated therewith; in fact, such

“firing” stopper means could be utilized with

Fig. 12 shows an alternate form for a fully flex-
ible sided container and indicates in cross-sec-
tional view a rubber container {86 of generally
rectangular cross-section and provided with two
metal inserts 188 and 118 respectively, so posi-

25

.80

40

.tioned- in opposite walls_ that the two may be .

brought together and scraped by proper manip-
ulation of the user. - ’

Fig. 13 fllustrates in vertical cross-section an
.integral metal unit {12, of common tin can type,
with lock seamed portions as indicated at 114.
partition is indicated at 118 to provide a separate

A

liquid compartment 118, suitable for holding, for -

example, liquid soup, as indicated, and a lower
compartment 128 for the chemical heater solu-
tion 122 and firing mechanism indicated as {24.

' Fig. 14 illustrates generally triple compart-

mented unit suitable for picnic lunches or the
like, having a heater unit indicated generally as
128, a compartment for liquids or other materials €
to he ‘heated indicated as 128, above heater unit
128, and a storsge compartment 130 suitably in-
sulated as at-132 from compartments 12§ and 128.

Although I have described a specific form of
chemical heaters and-the use of sodium acetate
plus certain impuritiesin detail, it is obvious that -
certain other salts and substances may be utilized
in either pure or slightly impure form for the
heating units. In essence my invention includes
the use in hermetically closed containers of a
supersaturated solution of sodium - acetate in
slighily impure form which is adapted to generate

- a heat of crystallization, and the starting of crys-

tallization by simply a scraping process prefer-
- ably involving a metal rod. R is obvious that

70
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various modifications of my inventlon may be
made by those skilled in the art including the
utilization of other forms of containers, the start-

-ing of the crystallization or “firing” possibly by

vibrations, including sonic vibrations, and also the
placing of various pleces of metal within a con-

. tainer which contains s supersaturated salt solu-

10

15

" boilings and crystallizations of the solution that -

20

tion and the starting of the crystallization by.

merely shaking the container. Also by making
chemical heaters with two or more self-contained

cells, each with its individual firing means, it is -

apparent that sustained heats can he obtained
from such chemical heaters. Also if desired a
three or four legged tripod form of firing'mech-
anism may be placed within the shell, arranged
under slight tension and so that with repeated

the legs will tend to slightly change their posi-
tions, thus avoiding wearing through the walls
of the shell because of often repeated “firings.” .
Therefore, for a definition of my invention,
referdace shouid be had to the appended cleims.
Heving described my invention, what I cleim. as
new and desire to secure by Letters Patent is:
1. A closed and hermetically senied chemical

heater formed of a substantially rigid metal shell

having an Integral f flexible diaphragm and which

ncludes & supersaturated sgit solution within

the heater which causes the temperature of the

unit to rise when crystailized, and means which
upon manual manipulation of the flexible dig-

phragm without opening the container

are

adaried to cause & metal to metal friction within =

the cama,iner, thereby crystallizing said sclubion.

2. A vermanently closed and hermetically
sealad cherical heater whish includes g substen-
tHally vizid wstel shell formad of two generslly

2,990,777

circular portlons each having & convex cross-sec-

tion, a fexible dlaphragm in one of said portions,
a supersatux'ated salt solution having heat of
crystallizetion within sald heater, and metal fric-

tlon means arranged to scrape a ‘wall of the con- .

tainer upon manusl manipulstion of sald dia-
phragm.

3. A heater as defined in claim 2 which addi-
tionally includes a permanently capped and her-
metically sealed fliling orifice for said heater.

- 4. A heater as defined in claim 2 wherein sald
diaphragm is depressed below the convex surface
of the portidn of the heater of which. it forms s
part, thereby affording s degree of protection to
the heater against accidental discharge., ]

8. A permanently closed and hermetically
sealed chemicsl] heater which includes a substan-
tally rigid metal ghell body, & fiexible dlaphragm
portion formed Integrally in sald substantially
rigid metal shell body, a supersaturated selt solu-

10

B

20

tlon having heat of crystallization within seid -

hody portion, and metal Iriction means arranged
to screpe =n interior well of the kody portion
upon manval manipuistion on sald fdexible dig-
phragm.

8. A structure as deflned In claim 8§ wherem

£9
&3

szld dezible diaphrogm Is formed by means of

concentric gzooves

7. A siructure as defned in claim 5 whereln
said metal {riciion means comprises & mefal mem-
ber movable by sald diaphregm and exiending
irom one side of the container {o emother, sald
metel member belng efzged intema”y (08 % oortiovx
of m, heaber,

Du\m ', OTHRIER.

zad ridges formed in the rigid.
i wuneﬂ mgtal body wmember,

30



