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Thisinvention relatesto insulation as em 
ployed for refrigerator cars refrigerant 
ducts hot or cold fluid pipes ortanks heat? 
ers,boilers houses orotherinstallations and 
more particularly as associated with.the 
former This applicationis.a.division of my 
copending application Serial No.304,589, 
filed September 7?1928. - 
Whileit has heretofore been proposed to 

utilizevacuum chambers for insulating re 
frigerators or the 1ike the dificulty of Per 
mamentlymaintaining a comparatively high 
vacuuminhousingofthischaracterhasmade 
the commercial provision of such insulating 
meansimpractical There have been certain 
arrangements proposedfor associatingavac 
uum pump forexample of the piston type, 
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with a refrigerating machine to maintain a 
vacuum in a hollow refrigerator housing. 
However such an arrangement does not as? 
surethemaintenance ofahighvacuum?while 
negessitatingthe provision ofarefrigerating 
unit of special design. 
The presentinventionmoreparticularlyaf 

fords an arrangement permitting the auto 
matic maintenance of a relatively high vacu 

at oppositesides ofthe insulatingwall. 
This invention particularly permits the 

employment of vaeuum insulation even?if a 
perfectly vacuum-tight wallis not provided, 
due to the automatic pumping of gas from 
the wall bymeans of asystem operablein re 
sponse to energy whichis a characteristic of 
the temperature diference existing at oppo 
site sides of the insulating wall Thus for 
example this invention is particularly ap 
plicable to a refrigerator employingice or 
employing any desired refrigerating unit 
without requiringthe employment of a par 
ticular form of cooling means. 

It is extremely dificult to provide abso 
lutely air-orgas-tight housings of consider 
ablesizein commercial quantities especially 
when these vacuum containers.are partiall? 
formed ofmetal sheets with soldered and/or 
welded joints or seams It is feasible how 

of thischaracter which_under ordinary.con 
ditions of use have only a low rate of gas 

le"ge Ithereforeprovidepumpingmeans 
which need not have high volumetriscapac 
ity and which does no require a large ex 
penditure ofenergy Such pumping means 
my be continuously operable as long as a 55 
substantialtemperaturedifferentialexistsbe 
?Ween opposite sides of the?insulating wall. 
The Pumping neans may have portions at 
9ppositesides.oftheinsulatingwallandmay 
inglude a fluid circuit arranged sothat acir 
culating fluid passes from a region of high 
pressuretoaregion of low pressure whileen 
training a second fluid a portion ofthe lat 
ter being arranged to entraingas from the 
insulating wall and to exhaust the same to 
the atmosphere or any suitablereceivingre 
ceptacle. - 

Inthe accompanyingdrawingthefigureis 
a more orless diagranunatieview showinga 
Yaguum housing providedwith an automati-70 
cally operable?pumping means associated 
with a?refriger?tor which may employ ice 
asa coolingmedium. 
In the accompanying drawing the refrig 

erator housing 1 may be of any suitable 
spectively with a vacuum chamber therebe 
tween This Yacuum chamber may contain 
powdered or foraminous insulating material 
such for example as diatomaceous earth if 
desired Ingeneral thestructural detailsof 
sucharefrigeratinghousingaremorefullyil 
lustrated in my?above-identified copending 
?ppligation andin myggpendingapplication 
Serial No.437377?iled March?0?1930 The housing 1.may contain any suitable cooling 
means such as a mechanical cooling unit or, 
forexample may be provided with a bunk 
ershelf6toreceive a piece ofice7?indicated 
by dot and dash lines. 
In accordance with this invention a con 

denser.150in the form.of a pipegoilmay be 
located withintherefrigeratoradjoining the 
coolingmedium 7 the upper end ofthiscon 
denserbeing connected by the duct 159 with 
aseparating chamber160 disposed at the ex 
terior of the housing 1. 

130toavaporizeri54thatisalsolocatedupon 
the exterior of the housing 1 The opposite 100 
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ever toprovidevacuuminsulating chambers"the condenser may be connected by a duct 
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end ofvaporizer154isconneeted tothe lower 
end ofacapillarytube81 thistube havinga 
restrictedinternal diameter so that globules 
of a circulatingliquid such as mercury may 
flow therethrough in the form of separate 
liquid pistons.??The tube 81 is continued 
downwardlybelowthevaporizer154to aford 
an extension 82 which may be non-capillary, 
if desired and may be provided with a U 
shaped lowerendortrap181 Theother leg 
137?of this trap communicates through a 
branch 168 with a receptacle 169 having an 
open upperend which maybeprotected by a 
cover 140. - 
The upper end of capillary tube 81 com 

munigates with the bottom of separating 
chamber 160 whichis connected.through a 
trap 162.with a chamber 138 The latteris 
connected to a pipe107 which communicates 
withtheinterior ofcasing1andwith a down 
wardly extendingsinuous or coiled pipe 165 
of restricted internal diameter The latter 
extends firstinagenerally sinuous or helical 
formwith convolutions orruns of decreasing 
sizeuntilitjoinsthe upperend oftheleg137 
to trap 131towhich branch168isconnected. 
Thelowerpart ofthe systemjust described 

may befilledwith asuitablerelatively heavy 
and non-volatile liquid such as mercury, whichoegupiesthelegs82and137oftrap131 
and which also occupiestrap162 Abovethe 
mercury or Similar non-volatile fluid Imay provideabody offluidwhichvaporizesunder 
thetemperatureconditions normallyexisting 
Upontheexterior ofhousing1?but which con 
densesunderthetemperatureconditions nor 
mallyexistingwithin that housing. - 
Inthe operation of apparatus ofthischar acterwhenasuitabletemperaturediferential 

exists between opposite sides of the insulat 
ingwall theyaporizer 154isefective dueto 
the heat of the surrounding air in causing 
vaporization ofthemore volatilefluid which 
tends to rise to the capillary tube 81?lift ingglobules ofmercuryfromtheupperendof 
dwet82?otheseparaing chambe?160 from 
which the mercury drains into the adjoin 
ing leg of trap 162 while the vapor rises 
through the duct 159 andis received by the 
condenser 150 The latter is at a tempera 
turewhichislowenoughtoresult in the con 
densation of the more volatile fluid which 
collectsinits liquefied phasein the duct 130, 
thus forming a pressure balancing column 
which counteractsthe pressurewithinvapor 
izer 154 Mercury from trap 162 overflows 
intochamber138duetoadditionalincrements 
of mercury received from the chamber 160 
and due to the vapor pressure acting upon 
the mercury at this.point From the cham 
ber138 successive globules pass downwardly 
through the sinuous pipe 165 entraining 
bodiesofrarefiedgasfromthepipe107which 
isconnectedtothe housing1. The successive 
bodies of gas which are thus entrained are 
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compressed between mercuryglobules asthe 
latter flow downwardly in.pipe 132 so that sm&lgasbubblessepar?efro?hemereury atthejunctureofpipes137and168andriseto 
the open-topped receptacle_169 thence pass 
ing into the atmosphere It is evident that 
the mercury within the chamber137 plus the 
slight pressurethereaboveisefectivein coun 
ter-balancing the atmospheric pressure upon 
themercuryin receptacle 169. 
I claim: 
1. The combination of a heat insulating 

wallincludingawacuum chamberand pump 
ing means formaintaining a vacuum.within 
the chamber said pumping means being op 
erable in response to the diferenge in tem 
?" existing at opposite sides of the 
wall. * 

2. The combination of a heat insulating 
wallincludingavacuum chamber and pump 
ing means for maintaining a vacuum within 
thechamber said pumpingmeanscomprising 
a fluid duct having portions at eitherside 
of the wall and causing movement of fluid 
therethrough in response to diferent tem 
?" existing at opposite sides of the 
wall. - 

3. Themethod ofmaintainingawacuum in 
a chamber of aninsulating walland of com 
pensating forleaks in the same which com? 
prisesestablishing atemperature diferential 
at oppositesides ofthe wall circulatingfluid 
from one side of the wall to the other the 
pressure in the fuid circuit permitting va 
porization ofthe fluidat oneside ofthe wall 
and condensation at the other utilizing the vaporizedfluidtodrawgas from theghamber 
and exhausting the same from the fluid.cir 
cuit? 
4. In combination_a heat insulating wall 

including avaCuum chamber meansoperable 
in response to atemperature diference be 
tween oppositesides ofsaidwalltomaintain 
a Vacuum in the chamber said means com 
prising?a fluid circuit having portions at 
each side of the wall and having a pressure 
therein permitting the vaporization of the 
containedfluidatthe hotside ofthe walland 
condensation at the cold side thereof a liq 
uid girguit haying a part in.common with 
the fluid circuit whereby liquidis entrained 
by vapor circulatingin the first circuit said 
liquid circuit having a gas entraining por 
tion of.restricted diameter spaced from?the 
aforesaid common portion a gasinlet and a 
gasoutlet tosaidentraining portion the in 
let being connected to the vacuum chamber 
whereby gas may be entrained and com 
pressed between liquidglobules in said por 
tion. 
5 In combination_a heat.insulating wall 

includingawacuum chamber meansoperable 
in response to a temperature diference be 
tween oppositesides ofsaidwalltomaintain 
a vacuum in the chamber said means com 
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prising a fluid cirguit having portions at 
each side of the wal and having a pressure 
therein permitting the vaporization of the 
containedfluidat the hotside ofthe walland 

5 condensation at.the cold side thereof a liq 
uid circuit having a part in.common with 
the fluid circuit whereby liquidis entrained 
by Wapor circulatingin the first Gircuit said 
liquidcircuit havingagasentraining portion 

P0 ofrestricted diameterspaced from the afore 
said common portion a gas inlet and a gas 
outlet to said entraining portion the inlet 
being connected to thevacuum chamber said 
restricted portion having a gradual down 

15 ward.inclination adjoining the gas inlet 
whereby a large volume of gas may be en 
trained between successive liquidglobules, 

6. The combination of a heat insulating 
wallincludingawacuum chamberand pump 

20 ing means for maintaining a vacuum within 
the chamber said pumping means compris 
ing a fluid duct having portionsin heat con 
ductive relation with regions at opposite 
sides of the wall and arranged to causefuid 

25 movement due_to the diferent temperatures 
existinginsaid regions. 
Signed by me_at Boston Massachusetts, 

this 23rd day of March?1932. 
80 - ?ANIEL F. COMSTOCK. 
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