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The presentinvention relatesto anewandimproved 
method of makingthermaly responsive elements. 
The thermally responsive elements of this invention 

consist essentialy of a heat eXpansible substance im 
beddedina heatconductingmaterial,The heateXpan 
sible material to which I refer comprises an organic 
crystalinesubstance havinga fusingpoint within a pre 
determined range;for example waxes,such as parafin 
and/ormicrocrystalinewaxes?Thesecrystaline organic 
substances have the property of eXpanding upon melting 
orfusing,Thatis,they occupyagreater volumeina 
1iquid orfused statethaninasolid state,This property 
supplies the actuating or powergeneratingforcein the 
thermallyresponsiveelements oftheinstantinvention. 
Inthe present thermaly responsive elementa crystal 

line organic substance havingamelting point within a 
predeterminedrange is embeddedin and intimately en 
gagedwithacompressiblemetalfabric ofintermeshingor 
interlocking,elongatedstrands,such asametalwoolmat? 
Theelement preferably hasa disk-like orcylindricalcon 
figurationandisenciosedinasuitable housing,Thefat 
end portions ofthe disk-like elementaretighty enclosed 
byacirculardiaphragm ordiskformed ofthinmetalor 
simiarmaterial,Whenthethermalyresponsiveelement 
thus producedissubjectedtotemperature conditionsina 
rangeatornearthefusingpointofthecrystalineorganic 
substance,said organic Substance will eXpand and force 
the diaphragmsordisksonthe outerfaces ofthe element 
outwardy,This outward movement of the diaphragms 
ordisks,inturnactuatesa Suitable mechanism orcontrol deviceforcreatingconditionswhichwillmodifyorchange 
the temperature of asysteminapredetermined manner? 

Thefusiblematerial,thatis,the onethatservesasthe 
poweragentinthe element duetoitsexpansionandcon 
traction upon changeintemperature,may be ofasingle 
typeoforganiccrystalinesubstancehavingafusingpoint 
withinapredeterminedrange,suchasawax,ffdesired, 
however,it may be a mixture of one or more ofsuch 
materials having the desired eXpansion characteristics 
upon fusion,aloneorin admixture with someotherma 
terial with which the fusible materialis miscible and 
whichincreases the viscosity,cohesiveness and plastic 
orelasticpropertiesofthefusiblematerial, 
Inthe case ofawax,aparafinwaxispreferredasthe 

heat fusible material foruse in low temperature opera 
tions,while a microcrystaline waxis preferredin high 
temperature operations,Thewaxescanbe usedbythem 
Selves oradditivessuchas hydrogenatedrosin,estergum, 
orothernaturalor syntheticresins oranotherwax may 
beincorporatedwith thewaxestoincreasetheirviscosity, 
cohesiveness,elasticity or otherwise alter their fusing 
pointproperties, 

Parafin waxiscommerciaHyavailableinanumber of 
grades havingameltingorfusingpointwhichwiloperate 
withinatemperaturerange offromabout92to145°F? 
The exact fusing point,of course,wil depend onthe 
grade orfraction of parafnemployed,Certaingrades 
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orfractionsofparafinareavailable havingmeltingpoint 
rangesasnarrowas5°to10°F? 

Microcrystalinewaxesare also avaiable in various 
gradesandfractions hayingmelting pointsrangingfrom 
about145to 195°F. Particulargrades orfractions of 
microcrystalinewaxesareavailable havingmeltingpoint 
rangesasnarrowas10°F.inchangingfroma Solid State 
toastateofcompletefusion?Indeed,somesources ofer 
microcrystalinewaxes havingameltingpointrangeas 
smalas5°F, - 

Inplace ofthewaxes orwaxmixtures othermaterials 
may be employedincludingmixtures of such crystaline 
organicsubstancesas diphenyl,p-dibromobenzene and p 
dichlorobenzene,togetherwith a resin of polymer Such 
as vinylpolymer,asa binderforthe principalfusible 
substance,Such mixtures are not preferred,however, 
since theyare,ingeneral,more eXpensivethanthe Suit 
ablegradesofmicrocrystalineorparafinwaxesandtheir 
presence reduces the sharpness of the fusion tempera 
türeS? 
The material havinggood heatconductive properties, 

asnotedabove,preferablycomprisesacompressiblefabric 
ofinterlockingorintermeshingelongated metal Strands, 
suchasa metal woolmatformed,forexample,from a 
metalsuchascopper,aluminum orsimilarmetals,The 
use of this form of heatconductingmaterialis far Supe 
riorto the heatconductingmaterials which have been 
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previously employedin producingthermaly responsive 
elements similarto those of the instantinvention, 
Thermaly responsive elements produced heretofore, 

usinga heatexpandable,fusible crystaline organic ma 
terial,such as wax,have invariably employed finey 
divided material,such as powdered metals,as the heat 
conducting medium fortransmittingtemperature changes 
throughouttheentiremassoftheorganiccrystaline sub 
stance,While such elements are generaly satisfactory, 
abinderisrequiredtopreventthefnelydivided heatcon?? 
ductive material from separating outfrom the füsible 
organic crystalline material,These binders,however, 
tend to react with the fusible materialand rédüce the 
temperaturesensitivityoftheelement, 
Inthethermalyresponsive elementproducedinaccord 

ance with the method oftheinstantinvention,however, 
this shortcomingis eliminated,For by my üse of a 
compressive metal fabric consisting ofelongated inter 
meshingstrands,suchasametalwoolmat,Iamableto 
getrapid conduction of heatthroughthe entire massof 
the heatfusible materialwithouttheuse of bindersaswas 
hithertonecessary,FurthersinceIdonotemployfiney 
divided powdered metals the problem of such material 
settlingoutiseliminated, - 

Heretofore,the vast majority of the presentform of 
thermaly responsive elements have been produced by 
pressure moldingtechniques?Thatis,a heatconducting 
naterialis admixed which a Suitable molten organic 
crystaline substance,suchas wax,andtheentiremassis 
Subjectedtocompression orpressuremoldingtoformthe 
compositethermalyresponsiveelement?Althoughthese 
prior pressure molding methods produce operable ele 
ments,the techniquesand proceduresused,areneverthe 
less,relativelyeXpensive;forcostlymachineryisrequired 
andthe methodsthemselvesaretime-consuming, 
I havefoundthatitisnowpossibletoproducether 

mallyresponsive elementsinanewandmorerapidman 
nerandat lowercoststhanwas heretoforepossible,In 
theinstantinvention,I have eliminatedthestep ofcom 
pressingthe heatconductingmaterialsafterit hasbeen 
impregnated with the heat fusible material,With the 
instant methoditis no longer necessaryto provide a 
dwel period under pressurein order to assureintimate 
engagement of the organic crystalinesubstancewith the 
heatconductingmaterial? 
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Inthe presentinvention Iimpregnatemetalwoolwith 

a crystaline organic material by introducingthe fusible 
organic crystaline Substanceintothe fabricormetalwool 
in a molten state at reduced presSüreS,Thatis,rather 
then employing a compression technique as was dOne 
previously I now place the compreSSible fabricina ZOne 
whichis capable of beingeyacuatedand heated,SuchaS 
a vacuum oven,and then impregnate the compressible 
fabric with the mojten Crystaline material whie the 
Zone is at reduced preSSures and elevated temperatureS. 

Bythis novelin vacuo process I am able to realize a 
thermallyresponsive element whichisatieastas operabiy 
efective as ones produced by compression techniqueS… 
Further,the instant method produces thermaly respon 
sive elements in a much more rapid,eficient and eco 
nomicalmannerthanwashithertopoSSibje? 

In accordance with the foregoingitistherefore an ob 
ject of the present invention to provide a method for 
producing a thermally responsive element haying Su 
perioradvantages oversimilarelements heretoforeavai 
able? 
Another objectis to provide a method for makinga 

thermallyresponsive element whereina compressiblefab 
ric of intermeshing metal strands isimpregnated atre 
duced preSSures with a molten organic cryStailine sub 
Stance havingafusingpointwithinapredeterminedrange? 
Afurther objectisto provide a newand unique meth 

od by which thermaly responsive elements comprising 
a metal wool matand a fusible organic cryStaline sub 
Stance may be produced in a manner more rapid than 
was heretofore possibie. 

Other objects andadyantages of thisinventionwibe 
come apparent tothose skiledintheartfrom the follow 
ingdeScription ofthe annexed sheets of drawingswhere 
l?? 

Figure 1 is a tranSverse Sectionalview of a structure 
of anapparatus which may be employedin producinga 
thermaly responsive element in accordance with the 
methodoftheinstantinvention; 

Figure 2is a tranSverse Sectional view of a partialy 
formedthermalyresponsiveelement producedinaccord 
ancewith themethodoftheinstantinvention; 
Figure3 isa view Similarto Figure2showingather 

maly reSponsive elementin a further stage of comple 
tion? 

Figure 4is a tranSverse Sectionalviewsimiarto Fig 
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ures 2and3 showinga compieted thermaiy responsive 
element made in accordance with the method ofthein 
Stantinvention;and 

Figure 5 is a transverse sectional view partiyin sec 
tion and partyinelevation showinganotherembodiment 
of an apparatus which can be employed in producing 
the novel thermaly responsive elements in accordance 
withthe method oftheinstantinventicn, 

Referring now to the drawings,as seen in Figure 1 
a metal housing shown generaly at ? comprisesa cir 
culartop wail i? havingan integralannular depending 
Side wal orskirt portion ?2,saidtop and side wais? 
and 12 ofthe housing10 defininga ho?ow vacuum Zone 
or chamber13,The outerperphery ofthebottompor 
tion of the depending side wail or skirt ?2 hasthreads 
14 formed thereon?A housing base member or hous 
ingnut 15 hayingan annular upstandingside wal por 
tion 16 and an integra circular bottom portion 17 is 
threadedy engaged on the bottomportion ofthe depend 
ing side wal i2 of the housing?? byrneans ofthreads 
?8 formed on the inner periphery of the side wal16? 
Anannular,resilientgasketorwasher19iscompressibly 
deformed by the pressure exerted between the bottom 
face of the depending side wal i2 of the housing ? 
and the bottom portion ?7 cf the housing nut?5and 
therebyformsan efective Vacuum seal hermeticalyclos 
ingthe vacuum Zone orchamber?3to theingress ofair? 
A centraly disposed aperture 29 having threads 2? 

formed therein is provided in the top wal 1? of the 
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4 
housing10,Atapered,Steppednozzle22havingthreads 
23formed on the outerperiphery ofthe bottom portion 
thereofisthreadedy engagedinto the aperture29,The 
nozzle22 has a iumen 24 communicating between the 
vacuum chamber?3and the iumen25ofa resienttub 
ingorconduit26,Thetubing26,whichis ofa Sufcient 
strength to be capable ofwithstandingavacuum without 
colapsing,is connected to andin communication witha 
Source ofVacuum(notshown)… 
The housing10and housingnut15,whicharethread 

edyengaged toprovidethevacuum chamberorzone13, 
restuponasuitable source of heat27?Suchas,for eXam 
ple,anelectric hotplate? 
Ageneralydisk-shaped thermaly responsive element 

unitshowngeneralyat28iscentralypositionedinthe 
vacuum chamber13andrestsupon theinnerSurface of 
the bottom portion17ofthe housingnut?5,Thisther 
maly responsive element-unit comprises(Figures l?4) 
a cylindrical heatconductingelementretainingmember 
29 havingan annularside wal portion 39 and a ower 
retaining disk 31 supported by an upturned annular 
fange32,Anannular upstandingretainingfange35is 
providedintegralwith the cyindrical side wal36,fora 
purposeto be describedlater? 
Amass of a compressiblefabric ofintermeshingmet 

a strands,such as,for example,copper,aluminum Gr 
othermetalwoo134,which hasbeencompressiblyformed 
into a mat of the proper cyindrical shape is retained 
withinthe cylindricalsidewais39ofthe retainingmem 
ber29andrestsupon the lower retaining disk3??For 
optimum results the compressible fabric maSS Ormat3° 
should behighlycompactedandfittightly withinthe con 
finesofthe cyindricalsidewalls39, 
Apredetermined quantity ofwax35 orother organic 

crystaline substance havinga fusing point within a pre 
determinedrange is positioned directy above the metal 
woolmat34 by means of a cylindrical wax retaining 
member36,comprisingatubular section Cf sheet metal 
or similar material,The wax retaining member 36js 
held in position above the metalwoolmat34 bymeahS 
ofawasherorgasket37 preferably formed ofaresilient 
materialSuchasrubber orthe like,Thegasket37,upOn 
which the waXretainingmember36rests,makes contacts 
with andissupported bythe upperedge of the upstand 
ingretainingfange 33 ofthe cylindricalelementretain 
ing member29. 
The eXactamount of the organic crystaline Substance 

USed toimpregnate the heatconductingmetal wool mat 
will,of course,vary with the size ofthe metalwoolmat 
employed,Ingeneral,theproportions byweight ofthe 
wax 35,or similar substance and the heat-conductive 
netal Woolmat34 wirun between25and60% ofthe 
metal wool34 bytotaiweight ofthe element thewax 
35,orsimilar materialconstitutingthe remaining75to 
40%? 
For example,I haye found thata mixture of about 

75% of a microcrystaline wax having a melting point 
between 160°and 180° F,will give very satisfactory 
thermal characteristics within a temperature range of 
185°to 205° F,when said waxisimbeddedin about 
25% of aluminum wool by weight. 
While25% of metalwoolorthe like byweightofthe 

element has been found entirely satisfactory from both 
an Operatingandan economicalStandpoint,the percent 
age can be increased to as high as about 80% or even 
slighty higher with denser metals such as copperand 
siver,The range of25to 50%,however,ispreferred, 
The fusible organic crystaline substance?of course, 
constitutesthe balance oftheelement? 

In accordance with the method of the instantinven 
tion the thermally responsive element unit 28 having 
the metalwoolmat34retained withinthe cylindricalre 
taining member29 is centraly positioned on the inner 
Surface of the bottom portion17of the housingnut15? 
Thegasket37is then placedatop the annular retaining 
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fange33andthe wax retainingcylindricalmember36is 
positioned onthe gasket37,A predetermined quantity 
ofan organic crystaline substance 35 havinga fusing 
pointwithina predeterminedrangeisthen placedwithin 
the cylindrical wax retaining member 36,Thereafter, 
the housing10is placed overthe thermaly responsive 
elementunit28andthe housing10isthreadedyengaged 
with the housing nut15to form a hermetically sealed 
vacuum Zoneorchamber13?Thetubing26isthenin 
troducedoverthenozzle22and bymeansofasource of 
vacuum(not shown)the chamber13 is evacuated to 
reduce the pressure therein,Afterthe vacuum cham 
ber13has been initialy evacuated the entire housing 
unitisheated by suitable means such as byenergizing 
theelectrichotplate27uponwhichthe housingunitrests? 
The vacuum is applied throughout the entire heating 
processand the chamber13is evacuated to asgreatan 
extent as possible? 
The use ofin vacuoconditionsjustpriortoand during 

theimpregnatingofthemetalwoolmat34with thewax 
35isessentialin the instantinvention,By applyinga 
vacuum tothe chamber13Iam able to eliminate Sub 
stantialy al of the air orothergases occluded within 
thenetworkofstrandsinthemetalwool34?When Such 
airandgases have beenremoved,itis possible forthe 
moltenwaxtocompletelyimpregnatethe metalwooland 
assureintimateengagementofthewaxtherewith,Inthe 
moretime-consumingand expensive methods employed 
heretofore,as noted previously,the airwas forcedfrom 
the heatconductingmaterialandthewaxsimultaneously 
broughtintoengagement therewithby means of heavy 
pressure moldingtechniques, 
Asheatisappliedtothevacuumchamber13the fusi 

ble organiccrystaline substance 35 reachesits fusing 
Dointandmelts,Underthe infuence ofgravythe 
moltenmaterial35runsdown through the metal Wool 
mat34,impregnatingthesameandbecomingintimatey 
embedded therein. 
Afterasuficientamount of heatingtime has ensued 

toassure completeimpregnation ofthe metal wool mat 
34bytheliquefedfusiblematerial35,theapplication of 
heatisdiscontinuedandtheentirestructureisalowed to cooltoroomtemperature,ortoatemperaturebelowthe 
fusingpointofthe organiccrystalinematerialemployed, 
Whenthe unit has been sufciently cooled to assure 
soidification of the fusible material,the Vacuum is 
brokenandairisbledorventedintothevacuum cham ber13byremovingthetubing26fromthetaperednoz 
zle22,Thehousingmember10isthendisengagedfrom 
thehousingnut15andthethermalyresponsive element 
unit28isremovedtherefrom? - 
Thethermalyresponsiveelementunit28 hav?g the 

heatconductingmetalwoolmat portion34thereof com 
pletelyimpregnated byandintimatelyengaged with the 
fusibleorganic crystalinesubstance35,isnot complete 
andrequiresseveralsmalfnishingsteps,Inpracticeit 
isnotpossiblenorpracticableto ascertain withany de 
greeofcertaintytheexactamountofwaxorsimiarma 
teria135whichisrequired tocompletelyimpregnatethe 
metalwoolmat34,Consequenty,toassure complete 
impregnationasightexcessofwaxoverthattheoretical 
1yrequiredisused,Accordingythereisalwaysasight 
surplus orexcessofthe solidifed wax formed on the 
topsurface ofthemetalwoolmat34asshownin Figure 
2?In ordertofnish thethermalyresponsive element 
28thisexcesswaxorsimilarmaterial35isremoved by 
machiningdown to the level of the top Surface of the 
metal woolmat34asshown in Figure3? 
An upperretainingdiskordiaphragm38 which may 

ormay not beidenticalto the lowerretainingdisk31 
isplacedontop ofthe uppersurface of thewaximpreg 
natedmetalwool mat34andrests upon retainingshoul 
ders 39 formed on the top surface of the cylindrical 
wal30,To produce the finished thermalyresponsive 
Giement28theupperretainingdisk38isthen anchored 
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6 
permanenty in place byturningdown the annularre 
tainingfiange33which holdsthedisk38inatightgrip 
Ting relation as shown in Figure 4? 
Another embodiment of an apparatus which may be 

employedinformingthenovelthermaly responsive ele 
mentsinaccordance with themethod of theinstantin 
ventionisshownin Figure 5,whereinsimiar parts have 
the same numbersasemployedin Figures 1?4 and,ac 
cordingy,need no further clarification?In this em 
bodiment the wax orsimilarmaterial whichis used to 
impregnate the metal wool mat 34 is not positioned 
above the thermally responsive element unit28in the 
vacunum chamber13is a particulate or solid state as 
done in the embodiment shown in Figure 1,Rather, 
thewax35isintroducedintothe vacuum chamber13in 
a moltenstateandimpregnatesthe metalwool mat34at 
reduced pressures?This is accomplished by providing 
asuitable supplyof moltenwax orsimiarorganic crys 
talinefusible materialadjacentthe vacuum chamber13 
andin hermeticaly sealed communication therewith? 
Intheembodimentshownin Figure 5thisisfacilitated 

byprovidingawaxretainingvesselorcontainer40adja 
cent the housing unit10,A quantity of wax35 con 
tained within the container40is maintainedinamolten 
state bymeansofasuitable source of heat(notshown). 
The moltenwax container40comprisesabottle orsimi 
lar Structure havinga circular bottom member 41,an 
integral,annular,Upstandingwallportion 42anda nar 
roweddown orconstricted neckportion 43 providingan 
opening44forflingthebottle?Atransversely extend 
·ing tübular air inlet portion 45 havingair passage or 
lumen 46 extending therethrough is integraly formed 
with the neck portion ?3,Adrum-type stop cock 47 
having a top portion 48,a dependentintegral annular 
body portion 49 and a suitable hande 5@is slidably 
engagedin the opening44andis rotatable therein,An 
airvent 51formedin the dependingwal portion49of 
the Stop cock 47is rotatably engageableintocommuni 
cationwiththelumen46oftheairintake45,Adelivery 
tube 51a comprising an externaltransversely extending 
tibular member 52 and a downwardly bent interior 
member53is formed integraly with the annularside 
walmember42cf the wax container 40,A common 
iumen Cr passage 54 extends the entire length of the 
delivery tube 5?a and provides open communication be 
tween the inside and outside of the container 40, 
An L-shaped fillingtube 55is mounted in the top 

wal11,ofthehousing10inanaperture2?a,Thefing 
tube 55is hermeticaly sealed in the aperture 20a by 
means of a Suitable cementorsealingcompound?The 
lumen56oftheflingtube55isconnectedtothe delivery 
tube ofthe wax container 40 by means ofanipple or 
length ofresilienttubingorconduit57havingapassage 
orlumen57a extendingthe length thereof?inthisfash 
ion,the lumen 54 ofthe deliverytube5?a ofthe con 
tainer40,andthelumen56ofthefingtube55arein 
communication via the lumen 57a of the nipple 57, 
forminga continuous hermeticaly sealed conduitfrom 
the interior of the container 40 to the vacuum cham 
ber l3? - 

In accordance with thisembodiment oftheinstantin 
Ventionthewaxor similarfusibleorganic crystalinema 
terialimpregnatesthemetalwoolmat34andisintimately 
engaged therewi?1asfolows: 
An annular wax directing or guiding member 36a 

(which is the physical analogue of the wax retaining 
member 36 of Figure 1)is supported atop the annülar 
fange 33 of the thermaHy responsive element unit28 
by means of agasketorwasher37,The thermalyre 
sponsive elementunit28 havingthewaxdirectingmem 
ber 36a thus positioned thereoveristhen positioned on 
theinnersurface ofthebottomportion17ofthe housing 

,nut ?5,Soasto begeneraly centeredunderthe lumen 
75 

56 of the flingtube 55,The housing nut15isthen 
threadedy engaged with the housing10forminga her 
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metically Sealed vacuum chamber 13. 
chamber13isthenconnectedtoasource ofVacuum(not 
shown)byneans ofthe tube26andthe stepped nozzle 
22in the same fashion as described preyiously. The 
stop cock47isthenrotatedto disengage the airvent51 
from the air passage 46 of the airinlet 45,This pre 
cludes anyinflux ofairintothe system?The wax con 
tainer 40 is then tilted so that the bottom end portion 
oftheinteriortube53ofthe deliverytube51a,whichis 
normally disposed below the surface of the molten waX, 
is eXposed to the Vacuum Systemin orderto completey 
evacuate the air from the bottle and the deivery line. 
The container is then returned to its normal upright 
position,After the entire system has been eyacuated 
and the pressure therein properly reduced,the housing 
unit and vacuum chamber 13 are then heated by any 
suitable Source of heatsuchas,forexample,the eiectric 
hotplate27?When the housingunit has reachedatem 
Perature atleast equal to the fusing point of the waX 
employed,thestop cock47ofthe container4?is rotated 
to bringthe air vent 51 into engagement with the air 
Passage 46,The airpressure diferential thus resulting 
causes the molten wax35to be forced up through the 
lumen 54 of the delivery tube,through the lumen 57a 
ofthenipple57,intothe iumen56 ofthefHingtube55 
andinto the vacuum chamber13,The molten waX35 
which thusentersthe vacuum chamber13is directed by 
the wax directing member 36a into direct contact with 
the metal wool mat34,When a Suficient amCunt of 
moltenwaX35has beentransferredfrom the bottle 40 
to the vacuum chamber13,the stop cock 47is rotated 
to disengagethe airvent5tfrom the airinlet46thereby 
stoppingthe fow ofwaX,The quantity of waX delivered 
may be easiy determined by having the container 49 
calibratedin convenient volume units?The appication 
of heatis discontinued and when the temperature has 
dropped suficiently forthe waxto solidify,the vacuum 
is brokenand thethermaly responsive elementremoved 
from the housingi?? 
The thermaly responsive element28is then finished 

in the same manner as discussed above in describing 
Figures2,3 and 4? - 

It wil be apparent to those skiledin the art that? 
havenow providedasimple and rapid methodformak 
ingthermalyresponsive elementsinan economicalman 
1??? 

It wil,of course,also be understood that various 
detais of the invention may be varied through a wide 
range without departing from the principles of thisin 
vention,anditis,therefore,notthe purpoSeto imitthe 
Patentgranted hereon otherwisethannecessitated bythe 
scope of the appended claims? 
Iclaim as myinvention: 
1,A method of makinga therma?y responsive ele 

ment which comprises providing a vacuum chamber, 
confininga predeterminedamount of metaiwColfabric 
withina casing,placingan open ended container Cn the 
casingand Sealingthe container thereto,placinga pre 
determined quantity of a scid organic crystaline sub 
stance having a fusing point within a predetermined 
temperature range within the open ended container in 
closejuxtaposedrelationtothemetalwoolfabric?placing 
the casingand container with the metalwoolfabric and 
solid organic crystaline Substance within the vacuum 
chamber,evacuatingSaid chambertoreduce the preSSure 
therein,maintainingthereducedpreSSurein Saidchamber 
and applying heat thereto to cause Said Solid organic 
crystaline substance to fuse andimpregnate Said metal 
woolfabric,coolingsaid chamberand restCring normal 
air pressure therein,and removing any excess Crganic 
crystalinesubstanceadheringtothe Surface of Said com 
pressible fabric. 
2,A method of making a thermaly responsive ele 

ment which comprises providing a vacuum chamber, 
confininga predeterminedamount of metal woolfabric 

The vacuum 
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8 
withina casing,placingan openended containeron said 
casing in communication with the metal woolfabric 
thereinand Sealingthe containerthereto,placingin Said 
containerinjuXtaposed rejationtothe metal woolfabric· 
in Said casinga quantity of a Solid organic crystaline 
Substance havinga fusingpoint within a predetermined 
temperaturerange,Said quantity of Solid organic crystal 
line substance comprising from about 75 to 40% by 
weight of the thermaly responsive element to be pro 
duced,evactating said Vacuum chamber to reduce the 
presSuretherein,maintaining Said vacuum chamberata 
reduced pressure andapplyingheattheretoto cause Said 
organic crystaline substance tofuse andimpregnate Said 
compressible fabric under theinfiuence ofgravity,cool 
ingsaid chamberandrestoringnormalairpressurethere 
in,remGying 8ay eXcess organic crystaline substance 
adheringto the surface ofsaid compressible fabric,then 
Sealing Said casingwith a metalic diaphragm defectabje 
upon fusion of Saidthermaly expansiblematerial? 
3.A method of making a thermally responsive ele 

ment comprisingthe stepsofprovidingacup-shaped cas 
inghavinga shoulderadjacentthe topandan upstanding 
fiange extendingfrom saidshoulder,insertingapredeter 
minedamount byweight of metalicwoolin said casing, 
providing and confining above Said metalic wool an 
amountslightlyin excess of apredetermined amount by 
weight ofathermaly expansible materialfusible within 
a predetermined temperature range,placing said casing 
and metalic wooland fusible thermaly expansiblema 
terial in a vacuum chamber,producing a substantial 
Vacuumin Saidvacuum chamberand heatingthevacuum 
chamberandits contents untilsaid thermaly expansibie 
materiaifusesandimpregnatesthe metalic woolinsaid 
casing,cooling Said vacuum chamberandits contentsto 
Solidify the fusedthermaly expansible material,remov 
ingsaid casingand metalic wooland thermaly expansi 
blematerialfrom Said vacuum chamber,removingfrom 
Said casingonlythethermaly eXpansible materialin ex 
cess of Said predetermined amount,whie leaving said 
predetermined amount of thermaly expansible material 
in Said casingimpregnatedin said metalicwool,placing 
ametalic diaphragm on said shoulder,and spinningsaid 
Upstanding fange over Said metalic diaphragm to seak 
Said thermally expansible material in Said casing,said 
predeterminedamountbyweightofthermalyexpansible 
materialin said casing beingan amount determined to 
Produce a predetermined amount of defection of Said 
metalic diaphragm upon fusion of said thermaly ex 
pansible material? 
4,The method of claim 3includingthestep ofpre 

determiningthe volumetric capacity of said casingfrom 
the predetermined amounts by weight of metalic wool 
and thermaly expansible materialto be placed therein? 
5,A method of making a thermaliy responsive ele 

nent comprisingthe steps ofprovidingacyindricalcas 
ing havinga shoulderateach endandafange extending 
from each Shoulder axialy of said casing,placing a 
meta?ic diaphragm on one ofSaidshouldersandspianing 
the respective flange over said diaphragm to maintain 
Said diaphragm tightly in engagement with said one 
Shoulder to form a bottom forsaid casing,insertinga 
predeterminedamount byweightofmetalicwoolinsaid 
casing,providingand confiningaboyesaid metaic wco? 
an amountsightiyin excess ofapredeterminedamount 
by weight cf a thermaly expansible material fusible 
within a predetermined temperature range,placingsaid 
casing and metaHic wool and thermaHy eXpansible ma 
terial i a vacuum chamber,vac{iumizingsaid vacuum 
chamber and heatingthe vacuum chamberanditscon 
tents?ntisaid thermaly expansible materialfusesand 
impregnatesthe metalic woolinsaid casing,coolingsaid 
Vacutim chamber and its contents to solidify the fused 
thermaly expansible material,removingsaid casingand 
metalic wool and thermally expansible material from 
Said vacuum chamber,removingfrom Said casing ony 
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the thermaly expansible materialin excess of Said pre- 6.The method of claim 3including the step of pre 
determined amount while leaving said predetermined determiningthe volumetric capacity of said casingfrom 
amount of thermally eXpansible materialin Said casing the predetermined amounts by weight of metalic wool 
impregnatedin Said metalic wool,placinga Second me- and thermally eXpansible materialto be placed therein? 
talic diaphragm on the other of said shouiders,and @ 
spinningthe respective fange oversaid second metalic References Citedinthefle ofthis patent 
diaphragm to sealsaidthermaly expansible materialin UNITED STATES PATENTS 
said casing,said predetermined amount by weight of 691,600 Coates?????????????? Jan,21,1902 
thermaly eXpansible material being an amount deter- 1.270.969 Parker?????????????? July2,1918 
rnined to produce a predetermined amount of defiection 1,594,124 Shrader?????????????? July27,1926 
ofsaid metalic diaphragmsuponfusion of Saidthermally 2.240,135 ?eld??????????????? Apr?29,1941 
expansiblematerial? 2.474,567 APplegate???????????? June28,1949 


