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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 seein heat of crystallization generates the 
eat. w 

Heretofore varied forms of chemical heaters 
have been suggested particularly those employ 
ing supersaturated solutions of sodium acetate 

0 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 
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 

SO 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 containers which employed 
the heat of crystalization of supersaturated so 

Slutions, were open to one or more of the follow 
ing objections: (1) The containers leaked solu 
tions, clogging the waves and making unsightly 
deposits on the exterior of the containers; (2) 
The chemical heater was found to fire spontane 

80 ously; (3) The containers could not be "fired 
positively and eficiently with one or two manual 
novements but required repeated efforts; and (4) 
Sold crystals to seed the solutions were not al 
ways conveniently at hand. - 

. Accordingly, it is an object of any invention to 
tehninate all valves or openings in such class of 

It is a further object to provide chenlea heat 
s ers dependent for their heat upon the heat of 
O crystalization generated from ring superat 

45 metal. - 
It is a further object. of my-invention to pro 

wide such chemical heaters with a piece of metal 

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 .5 
heaters, heaters for milk bottles for babies, 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 0 
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 crys- 6 
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 
means and possibly certain vibrations. 20 

It is a further object to provide an economical 
and convenient form of sheet metal hot-Water 
bottle which is feasible for quantity production 
comm with these and other objects in view the in- as 
vention consists in the construction and novel combination and arrangement of parts herein 
after.fully described, illustrated in the accom 
panying drawings in reference to specific en 
bodiments thereof, and pointed out in the claims so . 
hereto appended, it being understood that vari 
ous changes in the form, materials, proportion 
and details of construction, within the scope of . 

- the claims, may be resorted to without departing 
from the spirit or sacrificing any of the advan- 5 
tages of the invention. . 

In the drawings: - . . . . 
Ps. 1 is a vertical cross-section of a hot water 

bottle embodying my invention; 
rig. 2 is a fragmentary plan view of the hot 40 

waterboteustrated in g : 
g. 3 is a vertea cross-gecoal of a modifica- . 

tion of the bottle shown in rigs. 1 and 2: 
Fig. 4 is a vertical cross-section of a further 

modification of the hot water bottle shown in 4s 
Pigs. 1 and 2; 
Ps. 5 is a vertical cross-section of a chemical 

heater designed to heat milk bottles for babies; 
Fig. 6 is a vertical cross-section of a double 

walled chemical heater for heating liquids; 50 . . 
g. is a vertical cross-section of a modified 

form of my invention, indicating a sold block. 
of crystal adapted to be originally loaded in the 
container and having a center hole therein to 
accommodate a "firingpin: s 



() 

2. 
Fig. 8 is a vertical cross-gectoga of a godged 

form of any heater invention adapted to efficiently 
transfer eat to guidis; 

Fig. 9 is a vertical cross-section of a warming 
is 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 a fragmentary cross-section of a 
rubber heater unit with a flexible stopper and 
'firing' means inserted therein; 

Fig. 2 is a diagrammatic cross-section of a 
rubber or other suitable flexible walled container, 

S having two metallic inserts adapted to be rubbed 
together to "fire' the container; 

Fig. 3 is a vertical cross-section of a container 
for liquids to be heated, having a heater unit 
Sormed integrally therein; and 

Fig. 4 is a vertical cross-section of a containe 
having an integral heates unit for a liquid com 
22rtment, arid an insiiated second compartiment. 

Referring generally to Shese figures in which 
similar aunerals are used to indicate connor 

33 parts, and specifically to gigs. and 2, a super 
Saturated aqueous solution 3, preferably sodiurn 
acetate Stis slight inurities, is placed within a 
circular container 2 which container is prefer 
ably herinetically sealed sad coxaprises in its pre 

68 ferred for two convex portions namely top and 
botton portions 25 and S6, Rock seamed together 
as indicated at 8. The container 92 will or-. 
dinarily ae inade of ligat gauge sheet iron of 
steel, if desired coverei Yith some coating...such 
as tin or othes agpg:'Oprisia sistance. As Sa 
dicated izi the figures contaigae; 2 will be sub 
stantially out Act coin pletely 33 led and tie solu 
tion will ofdinarily cer:rise Oae part of water 
and thirteen 333rts sodiur acagate crystals and slight impurities by weigns, sincial his maybe 
vesied as to 9:25:03rica and as to substance, as 
will be 285ainster fiese::Raiia detail. 

Tustigated a Figs, 2.22: 2 is a depressed is:- 
egral dise shaped storica. 36) is contaize og G 3 
Which is air22ges so as Še e aerible due to the 
21aterial out of itsch Sie ceatainer is con 
structed. A Saeia: wire 22, vicia will be natie 
of Spring steel or any tier appropriate steel or 

sia iron or alloy substance, viii) acrginally be placed 
in position upo, the inside of containe top 3 
adjacent depressed portiliza 3G so taal, curved rod 
Orion 22 Yiiie in 20 taei Yita depressed por 

to 20, and curved rodeczicza Sri extead pre 
3 erally downwardly to tie coatsiaer 203to. 3 in 
such maxane as illustrates, gaat when flexible 
epressed portion 29 2& 3 anipulated iawardly, 
point 28 of rod 22 will gerape container botto 
Wall 6. Che 2net.ogg of scraping he inside 

0 of the contsizer eas be angloyed, and it is aga 
seal the coatiairie 38 32.6 aver though so gealed 
to be able to scrapa aningisie '7ail portion thereof, 
thereby "firing” the supersaturated soitation of 
sodium acetate 333 inpurities to generata heet. 
he seat generated will Raiga coxsteiner and co tents to approxiraately 3.49° S. 
f-desirei, tie goiggia Scotia's Enay is rats. 

diced into the coattaliae: G3 Sagoaga oyers 28, 
after 23 is 66 and 0.25e ecs. SeaSaed &ogether, 
opening 26 being closed Sernetically by...cover . . 
portion 26 as Stadicate. Wet, or dry saing 
raethods asy seenployesi. . . 
As a Racification of say invegation lustrated 

53 in Figs. age 2, 3ag. 3 gotis (, cerage 3.5gae, 

3,220??? 
of top and bottom portions 3 and 32 lock seamed 
together as at 4, 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 
20 and 44 below the contour of convex top por 
tion f4, 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 
mean causing the stipersaturated solution to 
start to crystallize. In the example given, the 
Emetal to metal scratching or rubbing starts crys 
tallization, evidently by the exposure of the new 
Aietal Surface. I have also found the Eucoing or 
Scraping of other materials, such as glass or vari 
Ous of the organic plastics, will "are' such super 
Saturated solutions. 
As modifications of my invention, a double 

Walled heater 86 is shown in Sig. 53dapted to 
heat milk bottles for abies or other suitable con 
&ainers, the heater 63 being provided i7ith cover 
858, and encompassing the milk isottles sinugly 
and 'firable' by pressure of the bottle; also in 
sig. 3 is shown a double-walled chemical heater 
53 adapted for containing liquids waich are to ke 
eated, add provided with a screw to 53 22nd a 

i.7&sier 56. 20th C; these last Syo sescribad 
genice heaters a's provided wit, 3rigins, or 
Saetal Scraping devices indicated as 53, 
in the form sincva in Figs. 52Gd 8 a grede 

errained anouat of heat can be generated and 
trainsferred to thenile bottle by properly arrang 
ing the shape of the container, the ciga of soiu 
tion and the amount of tirine tie gile is left 
within the aeater. The solution iray be race 
SOEmewhat incre stable (less likely a crystaliz2) 
if the ratic is reduced as desired even loya o ten 
parts of Sodiurn acetate to one of waite; 37.72igai, 
and this reduction also allows a regzation of ine 
in aximura temperatAre whica Wii R22 ge; hersed, 
thus controlling the heat conditions, 77kic; will 

O 

5 

2. 

s 

3 S 

often pROve advantageous. Eloy even, 7&aee anoe 
Water is 2sed, starting the crystalligaticia is sorine 
that Ziaore ificult, and siege accia; less than 
airie Sparts of Godiaza acetate to oxae : 7ašac are 
used, crystallization is a gaited essay 'Eiia az- 5 
treme difficity. 

ir operation faithai, a reseeaay Saaled 
a netal container as gov7a in Sigs. 2 aac. 2, Sibe 
startially filed with sodium acetate solution hay. 

its 23 gag thirteen parts sodiurn acetate and one gar, ingottara par-62 say invegatioa to aernetically of Water by Welgai, Works entirely satisfactorily 

aizer with a Yiletal act or post, a as described, 
& is known to incse skilled in the scieace of physical censity that the study of stage 

Saturation. Eay 2:e cisassiged in two ways; girs, 
the label and second, the net&staile states. 
Without Reference to these testing and the defini 
cas which ihey gapy, it is a Raoya fac: ;hat, 

is tie Se.. of a heating .33; cf. i2his type it is 
220cessary to have the crystal in solution under 
conditions of such stability the tihe unit Einey be 
cooled, shaken, or otherwise treated without 
causing the Imateria inside to stars, its crystalliz 
isg except isy ruling or Scragigg. 

30 

"...sirably. By gcapirag & side of Sae reta con 

75 

  



agaor?? 
It is a fact known to physical chemists that 

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 inpurities 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 sodium salts 

of acids other than-acetic mentioned should be 
not more than two or three per cent of the total 
material. Also, small amounts of sodium car 
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 prepared 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 hithertó 
thought possible and with greatly improved sta 
bility characteristics. 
The sodium acetate produced from crude 

acetic acid prepared from wood distillation will 
contain not only small amounts of sodium for 
nate, varying from one-half to two per cent but 
also similar small amounts of sodium proponate 
and sodium butyrate. Besides these acid salts 
there are known to be traces of certain otherma 
terials such as alcohols, esters, ketones, cresols, 
and other organic chemicals which are present 
unchanged by the neutralization process. These.' 
traces of organic matter have been found to in 
crease the stability of the liquid solution, used 
in my heaters. - 

In the variant forms of my invention shown in 
rigs. 7-14, Fig. 7 illustrates a container SO gen 
erally similar to the container shown in g-1 
except that top and bottom portions 4 and it, 
may be soldered together, as at S. Container 

is here illustrated as provided with a generally vertically disposed firing trigger B2, having a hook 
end as at 64 which extends downward to an open 
ing E. in circular block SE of sodium acetate 
Crystals, which block contains the necessary 
Water in the desired proportions. The block SB 
may be inserted in bottom portion it, the top 

with by being immersed therein. 

3 
portion 4 permanently affixed thereto: the . 
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. 5 
In Fig. 8, the circular heater unit to diagram 

matically illustrated with its firing mechanism 72, 
is a chemical heater for warming liquid solutions, 
and affording an efficient heat exchange there 

Fig. 9 illustrates a fiber board, or other con 
venient form of insulated container 4 having a 
removable chemical heater unit 76 therein, the 
said unit 76 being provided with flat-top and bot 
tom surfaces 78 and 80, for the sake of conven 
ience and so that vessels containing liquids can 
be readily placed upon the flat top 8. 

Fig. 10 indicates a heater unit 82 generally 
similar to that shown in Fig. 1 except that there 
is a middle partition 84 dividing the unit 82 into 
two compartments 86 and 88 respectively, there 
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 
a longer time than the unit shown in Fig. 1. 

Fig.11 is a fragmentary cross-section of a pref 
erably flexible sided rubber bottle 92 having a 
stopper 94 with a flexible portion 96. The stopper 
94 may be provided with a metal collar 98 hav- . 
ing a partition loo, a spring O2, and a metal 
scraping arm 04, 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 befalled with a salt solution and the "firing" 
stopper means associated therewith; in fact, such 
"firing' stopper means could be utilized with 
standard rubber hot water bottles. 

Fig. 12 shows an alternate form for a fully flex 
ible sided container and indicates in cross-sec 
tional view a rubber container f06 of generally 
rectangular cross-section and provided with two 
metal inserts, 8 and respectively, so posi 
brought together and 
ulation of the user. w - 

Fig. 13 illustrates in vertical cross-section an 
integral metal unit 2, of common tin can type, 
with lock seamed portions as indicated at 4. A 
partition is indicated at is to provide a separate 

scraped by proper manip 

liquid compartment is, suitable for holding, for 
example, liquid soup, as indicated, and a lower 
compartment 2D for the chemical heater solu- is 
tion 22 and firing mechanism indicated as 24. 

ig. 4 illustrates generally triple compart 
mented unit suitable for picnic lunches or the 
like, having a heater unit indicated generally as 

0. 

5 

25 

30 

40 

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

2, a compartment for liquids or other materials 90 
to be heated indicated as 28, above heater unit 
2, and a storage compartment 3 suitably in 

sulated as at-32 from compartments 126 and 28. 
Although I have described a specific form of 

chemical heaters and the use of sodium acetate 
plus certain inpurities in 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 0. 
supersaturated solution of sodium acetate in 
sightly injureform which is adapted to generate 

- aheat of crystallization, and the starting of crys 
tallization by simply a scraping process prefer 
ably involving a metal rod. It is obvious that s 



4. 
various modifications of my invention 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 pieces of metal within a con 
tainer which contains a supersaturated salt solu 

O 

5 

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 be 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 
boilings and crystallizations of the solution that 

20 

the legs will tead 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, 
Sefeeace should be had to the appended claims. 

Saving described ny is a vention, what I claim, as 
new aid desire to secure oy Letters patent is: 

. A closed and her:ctically sealed chemical 
heater for Yaed of a substaatially rigid metal shell 
having an integral flexible diaghragm and which 
includes a Supei'Saturated Salt, solution within 
tie heater whica causes he temperature of the 
unit to rise when crystalized, and means which it. 
poR inaZual raipulation C3 the flexible siia. 

phragm, withousi cigarag the container 333 
adapted to calise 2 : netai to metal friction within 
the container, thei?eky crystalizing said solution. 

2. A cesian ety ciosed and herinetically 
Sealed Ciesnical heate yaich includes a substan 
tially 3rigli Rastai saei :oxaad of two generally 

walled reta2 cdysteinber. 

2,3207?? 
circular portions each having a convex cross-sec 
tion, a flexible diaphragm in one of said portions, 
a Supersaturated salt Solution having heat or 
crystallization with said heater, and metal fric 
tion means arranged to scrape a wall of the Con 
tainer upon manual manipulation of said dia 
phragm. 

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

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

5. A permanently closed and hermetically 
sealed chemical heater which includes a Substan 
tially rigid metal she body, a flexible diaphragm. 
portion formed integrally in said substantially 
Sigid metal shell body, a supersaturated salt solu 

body portion, 8ind Saeta friction aneans arranged 
to sciega as interior wall of the body portion 
upo Era 3:33 372A323istica. 93 said flexibie diae 
pregs. 

6. A silicire as seased a clair, S Winereir 
said ae: i.e. iiaph:33m is formed by means of . 
coceratic ga.cgies 252d ridges orned i3 the irigid. 

7. A structure as ified in claire 5 7herein. 
Said Saeta fiction i.e3Zas coagrises 2, thetal near 
er incvaale by said diaphragm and extending 

3roin oxae side of the container to as other, Said 
retaineiaieig Siged interra's 80 a portion 
3 ha eates. : 

{SA 3. Cir. 

g 3 

10 

5 

20 
tion having aeat of crystallization within said 

30 


