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This invention relatesk toa novel vacuum ap 
paratus for filling capsule-like receptacles with a 
liquid. 
vIn order to obtain an appreciation of the back 

ground of this invention, .itshouldvbe understood 
thatV inthe manufacture oftemperature responï 
sive units that areto be filled with a liquid, it is 
essential thatA they beñlled' completely and there 
fore »that all air spaces within the unit aree'limif’ 
nated, realizing. that the presence of air willcaïuse 
erratic functioning of the> unit. Likewise] any 
air or' gas otherwise absorbed in the liquid"î dur 
ing the course of ñlling the‘capsule will be con 
ducive to inconsistent results and. errors.’ 
Therefore,_it is one of the more important >ob 

jects of this invention to provide the apparatus 
and method of filling ‘temperature respó?sive 
units such as the capsules, for example, described 
in patent application Serial Number 212 ñled 
January 2, 1948, now abandoned. In devices of 
the type referred to it is, of course, important 
that these thermal units operate with consider 
able accuracy and, at the same time, permit their 
manufacture and assembly with a minimum of 
expense and freedom from trouble. 

It is another important object to provide an 
apparatus and method which positively elimi 
nates air content simultaneously from the two 
sources above referred to and yet, at the same 
time, to permit a larger number of units to be 
ñlled than heretofore. Thus, the process lends 
itself readily to quantity production. 

It should'be further understood that the ther 
mal units above referred to contain an actuating 
stem axially movable in response to internal Huid 
pressures behind a. snugly fitted diaphragm 
therewithin and are useful in the same manner 
as described in the device per se shown in patent 
application Serial Number 790,638 ñled Decem 
ber 9, 1947, now Patent No. 2,548,516, to actuate 
a switch, shaft or other mechanism by such axial 
movement of the actuating stem, The dia 

' phragm as illustrated is preferably provided with 
a socket within which the stem I3 is snug-ly re 
ceived. 
As will hereinafter become apparent, it is de 

sirable from a production standpoint to elimi 
nate unnecessary adjustments previously caused 
by the air content normally accumulating with 
in the thermal unit and also to have the actuat 
ing stem protrude from the unit >uniformly or at 
a constant dimension on all units. It should be 
understood that unless this is controlled during 
the filling of the units, such stem projection may 
vary considerably. 
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It is; therefore, a' further object of this inven 

tion:> tof provide anr apparatus in whichr the ther 
mal. units are held in a fixture which controls the 
over` all-stem dimension before placing the de 
vices in> the' vacuum chamber as hereinafter de 
scribed ingreater detail. 

Other` objects and advantageswill become more 
readily apparent upon proceeding with the spec 
ification read in light of the accompanying draw 
ings,=in='which 
g _jFig«.~ 1 is a- sectional> assembly view of a gener 
açllassembly of the novel apparatus. 

Fig. 2 is a' plan sectional view of the device on 
the line-2_2 of Fig.v l». 

Similar refer-ence numerals refer to similar 
par-tsfthroughout- thefsever-alyviews. 
4`l'1’,efer_‘ring now tofFigf; ha> vacuum Vessel gener 

ally referred to as I, preferably consisting of up 
per and lower halves 2 and 3 respectively, bolted 
together by means of the bolts 4 or held together 
to form a pressure-tight joint by any other suit 
able means, provides the chamber 5in which a 
jig for holding receptacles to be filled, generally 
referred to as 6, is positioned resting upon the 
base 1 of the lower half portion 3. The depth of 
the ñuid in which the filling jig is placed is rep 
resented by the dottedilines 8. The particular 
fluid used may be a silicone polymer fluid, the 
latter being odorless, inert and not injurious to 
rubber or the like, and having a known and con 
stant rate of expansion over a Wide temperature 
range, and a low vapor pressure. 
The complete assembly, in addition to the ñll 

ing jig, consists of the outlet piping 9 for attach 
ment to a vacuum pump (not shown) and pro 
vided with a vacuum gage as indicated, the piping 
9 being preferably held in sealed relation to the 
container 2 by means of the packing I I. 
The thermal units or receptacles are placed in 

the ñlling jig generally designated 6, the thermal 
units being separately mounted upon the aper 
tured supporting portion I2 with the projecting 
stems I3 abutting against the base frame I4. 
Each of the thermal units I5 is open as at Iâ to 
allow for the liquid in which they are placed to 
be received. The lower supporting base frame or 
plate I4 and the upper supporting member Il are 
maintained in assembled relation by means of 
the bolts I8 and the nuts I9. As indicated, the 
stove-bolt 29 retains the apertured member I2 in 
ñxed relation to the plate 6. 
While the members I4 and I1 are shown in 

substantially circular form, it should, of course, 
be apparent that they may be of any suitable 
shape to conveniently and economically receive 



2,569,410 
3 

the thermal units or other vessels to be iilled. A 
detailed construction of the thermal units or re 
ceptacles has been omitted. It is deemed unnec 
essary because it is more clearly described in de 
tail in the pending patent application referred to. 
1n considering the operation of this device by 

means of the vacuum pump, as air is-,evacuated 
from the jar l, it is also evacuated from the ther 
mal units thereby permitting the liquid to flow 
into the said units l5. It will also be appare?tîî 
that at the same time anyY entrapped -air or gas> 
in the liquid will be liberated. When the thermal 
units l5 are ñlled, the cover 2 of the vacuum jar 

4 
or the like having an axially movable projecting 
stem, the apparatus including a vacuum jar with 
upper and lower portions in sealed relation, upper 
and lower plates within the vacuum jar for sup 
porting the receptacles to be filled, a vacuum 
pump line connected with an upper portion of 
the, said jar whereby as air is evacuated from the 
interior of the said jar it is also evacuated from 
the receptacles to permit the filling liquid to flow 
into an upper portion of the said receptacles and 
vconcurrently liberateany entrapped air or gas 
therewithinjthe said plates being held together 

i to clamp a plurality of receptacles therebetween, 

is removed and the sealing 'screws and gaskets "Í 
(not shown) but described in connection with 
patent application, Serial Number 212 will be 

,15. 

positioned in fluid sealing relationjln' thegoperi-> 
ings of the units before they are removed from ì 
the ñuid in the jar. Thus it will be clear that - 
the thermal units l5 are ñlled with a predeter 
mined measured ’amount of silicone polymer fluid 
orv the like, and further than the speciñc con 
struction of the jig or holding fixture base plate 
6 cooperates with the specific construction of the 
thermal unit lbeing ñlled to provide for such 
measured vacuum ñll as hereinabove described. 
The foregoing Operation will assure ñlling the 

units completely with the liquid free from any 
air or gas. . . v 

It should, of course, be understood that the 
specific embodiment of the apparatus may be 
changed considerably from that shown and de 
scribed and it is the desire therefore to be lim 
ited only by the scope of the appended claim. 

I claim: ' ' 

In an apparatus for filling With liquids free of 
air or gases such receptacles as thermal elements 
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:the lower'platev supporting the axially movable 
projecting stem of the receptacle to be ñlled, 
apertured means provided Yon said lower plate to 

,;at.least.partiallyj receive a lower neck portion of 
the .said receptacle, the receptacle projecting 
stem extendingI within said apertured means be 
yond the lowermost neck portion of the said re 
ceptacle to bear against said lower plate. 
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