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Patented Dec. 23, 1952 2,622,779 

UNITED STATES PATENT OFFICE 
2,622,779 

METHOD OF AND APPARATUS FOR PRES 
SURIZING AND SEALING THERMOSTAT 
TUBES 

William M. Smith, Glen Ellyn, and Don A, Bros.- . 
-seat, Chicago, Ill., assignors to Wapor Heating 
Corporation, Chicago, Ill., a corporation of 
Delaware. 

Application February 25, 1950, Serial No. 146,364 
13 Claims. (C. 226-20) 

This invention relates generally to the art of 
manufacturing liquid columni thermostats and 
particularly to the sealing of a thermometer tube 
containing an expansible liquid column subjected 
to gaSeous preSSure. 

in the manufacture of thermometers or ther 
nostats of the tube type, employing an expan 
sible column of mercury or mercury alloy it has 
been customary practice to remove the atmos 
phere from above the mercury column and 
introduce a non-corrosive gas therein preliminary 
to the final sealing of the tube. This is dones to 
avoid possible corrosions of the mercury in the 
thermostat, since any trace of oxygen in the tube 
will cause objectional corrosion of the mercury 
contained in the tube.' 

It is also desirable to subject the column of 
mercury to gaseous pressure so that the expans. 
sible column will not separate from the main body 
of mercury upon alternate heating and cooling 
thereof. Hydrogen is an example of a non-cor 
rosive: gas, which is suitable for use in mercury 
column thermostats, since it will apply the desired 
preSSlire. On the mercury Counani. Without con 
bining or reacting with the mercury. 
In the manufacture of such thermometers the 

capillary tubes are first sealed under-vacuum and 
the seal: at the end of the tube, remote from the 
main reservoir of mercury, is broken to introduce 
the pressure producing gas into the tube and the 
tube is thereafter sealed. Since hydrogen is an 
explosive gas, it is difficult to... reseal the tube 
without the attendant danger of: explosion and 
fire. 
With the foregoing considerations in mind it 

is an object of this invention to provide a process 
and apparatus for introducing and sealing a body 
of gas in an endportion of the thermometer tube 
containing a column of expansible liquid and 
thereafter resealing the tube in the presence of 
an inert, gas with the pressure producing gas held. 
within the tube during the process of resealing 
and at the conclusion.of the resealing process. 

10 

5. 

25 

30 

35. 

40 

The several steps of the improved process may 
be described briefly as follows: The sealed end of 45 
a ... thenometer tube. containing the desired 
quantity of mercury is enclosed in a chamber 
filled With hydrogen. Or, other pressure producing. 
gas. The sealed end of the tube is opened in the 
presence of such gas and the tube is thereafter 
resealed with heat and pressure at a point inter 
mediate of the ends of the thermometer tube. 
The heat is applied to the tube in an atmosphere 
of an inert gas, such as nitrogen. The tube is 
supported at a location above the hot plastic 
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2. 
area of the tube. Therefore, the Weight of the 
thermometer tube and the pressure from the 
inert gas is utilized to cause the tube to neck in 
at the point of resealing. This facilitates reseal 
ing the tube at a location above the mercury 
column so that a quantity of hydrogen is con 
tained in the Sealed tube in the Space above the 
mercury column. The introduction of the hydro 
gen gas into the tube and the resealing thereof 
is characterized by complete freedom from any 
possibility of explosion or fire hazard. 
The apparatus. herein illustrated for perform 

ing the several steps of the method includes the 
provision of a gas chamber having an opening 
therein to receive the closed end of a thermostat 
tube within the said gas chamber. A means in 
the form of a compressible ring Surrounds the 
thermost at tube for sealing the opening in the 
gas chamber and for clamping the tube in posi 
tion to be pressurized and thereafter resealed. 
The said resilient ring is interposed between the 

said gas chamber and a fixed part of the appara 
tus. A pivoted yoke type of clamp is positioned to 
move into and out of clamping engagement with 
the upper end of the housing defining Said gaS 
chamber to hold the housing in position and to 
simultaneously compress the resilient ring into 
clamping engagement with the thermometer tube. 
A plunger extending into the gas chamber is 

manually operable to knock off the tip of the 
thermometer tube to permit the pressurizing gas 
to enter and fill that portion of the thermometer 
tube which extends above the column of mercury 
contained in the tube. 
Another gas chamber, preferably containing 

nitrogen under pressure, Surrounds the portion of 
the tube which extends below the resilient clamp 
ing ring. The housing defining this chamber is 
preferably composed of two parts-a fixed portion 
and a renovable lower portion. The OWerpora 
tion of this housing is removably clamped to the 
fixed-portion by means of a second-pivoted yoke 
form of clamp, which clamp may be quickly re 
leased and moved out of its clamping position 
when it is desired to remove a pressurized: tube 
and thereafter insert another tube in the appa 
ratus... An electrical heater is positioned in the 
nitrogen chamber. at a location where it is de 
sired to sever and reseal the thermometer tube. 
When the glass walls of the tube are heated to a 
plastic state the Weight of the -tube and the 
mercury contained therein stretches the molten 
area of glass. Also the external pressure of the 
nitrogen gas against the plastic portion of the 
stube raids in sealing the tube. The releasable 
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yoke type of clamp permits the lower portion of 
the nitrogen chamber housing to be readily 
separated. In this way the upper and lower 
portions of the glass tube which ordinarily re 
main connected until they are removed, may be 
withdrawn from the apparatus and another tube 
inserted therein. 

It is a principal object of the invention to pro 

5 

vide an improved process as hereinabove briefly 
described for pressurizing thermometer tubes and 10 
to also provide an improved apparatus Con 
structed as hereinabove described for carrying 
out the several steps of the process. 

Still other objects of the invention, which are 
more or less ancillary to those above recited, will 
appear from the following description of the en 
bodiment of the invention shown in the accompa 
nying drawings. It is to be understood, however, 
that the embodiment shown is intended as an 
illustration and not as a limitation. 
In the drawings: " . . 
Fig. 1 is an elevational view of a thermometer 

tube containing a column of expansion liquid 
with an evacuated space above the said column 
and adapted to be acted upon according to the 
process and apparatus of the present invention; 

Fig. 2 is a perspective View of an apparatuS 
according to the present invention for sealing 
and pressurizing a thermometer shown in Fig. 1; 

Fig. 3 is an enlarged vertical section taken 
through a portion of the apparatus of Fig. 2 
showing the thermometer of Fig. 1 in position to 
be acted upon by the apparatus of Fig. 2; 

Fig. 4 is a view similar to Fig. 3 but showing the 
thermometer of Fig. 2 after being Subjected to 
pressurizing of the liquid column and partially 
resealed; and 

Fig. 5 is an elevational view of a thermometer 
which has been Sealed under pressure according 
to the process and apparatus of FigS. 2, 3 and 4. 

Referring now to Fig. 1 of the drawings, there 
is shown a thermostat tube f which includes a 
reservoir i? for mercury or other expansible 
liquid having the property of conducting elec 
tricity. The tube 0 has a capillary 2 therein, 
which communicates with the reservoir. , and 
which is sealed generally under vacuum, as at 
3, at the end remote from the reservoir . The 

tube 0 is provided with circuit closing contacts 
4 having fine platinum wire (not shown) sealed 

in the wall of the tube and intersecting the bore 
of the capillary 2, so that when the column of 
mercury is subjected to changing temperature 
conditions, circuits which include the thermostat 
fo will be made or broken. 
Referring now particularly to Figs. 2 and 3 of 

the drawings wherein an apparatus constructed 
according to the present invention is indicated 
generally by the reference numeral 5: The ap 
paratus shown represents certain preferred em 
bodiments and is constructed to subject the capil 
lary 2 of the thermostat tube 0 to an internal 
preSSure of preferably 110 pounds. It also facili 
tates resealing the tube 0 at a desired point 
above the column of mercury therein while the 
capillary 2 is under said pressure. The apparatus 
5 consists generally of a base support f6 having 

extending therefrom vertical standards T. The 
standards Support a generally rectangular 
housing f8 divided by a wall 9 into a pair of 
chambers 2 and 22, chamber 2 having pipes 23 
and 24 connected thereto for circulating a supply 
of liquid coolant. Such as Water. The housing 8 
is formed with a flange 26 which bears against a 
sealing gasket 2 and a closure member 28, the 
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4. 
assembly of the housing 8, the gasket 27 and 
the closure member 28 being bolted to laterally 
bent end portions 29 of the standards 7 by 
means of attaching bolts and nuts at 30 and 3. 
The housing 8 is formed with a cylindrical 

recess 32 and an axial opening 33, the wall 9 
forming a seat for a resilient clamping Imember 
34, having a central circular opening 36 therein 
which is adapted to have pressure exerted thereon 
by a nipple-like extension 37, having a central 
bore 38 of an annular cup shaped housing 39 
defining a gas chamber 40. The upper end of Said 
housing is closed by a screw plug 4f. The Said 
gas chamber housing 43 is held clamped in its 
normal operative position by means of a pivoted 
yoke type of clamp 42 including a thrust or clamp 
ing screw 43. The yoke type of pivoted camp is 
pivoted at 44 to the housing 8 so that the clamp 
can be readily SWung into and out of clamping 
position. The screw 43 seats in a Socket 45 
formed in the plug. It Will be seen, therefore, 
that when the Screw 43 is thrust against the 
plug 4f of housing 39, the housing exerts pressure 
on the resillient clamping member 34 So as to 
compress the Same and thereby Seat the axial 
opening 38 leading into chamber 40 and also cause 
the member to grip tightly the Outer Surface of 
the thermometer tube 0. 
Means are provided for subjecting the sealed 

end 3 of the tube 0 to gaseous pressure, the 
Seal 3 being broken in the presence of the gaseous 
pressure to fill the capillary with gas at approxi 
mately 110 pounds' pressure per Square inch and 
expose the liquid in the capillary 2 to such pres 
Sure. To this end, referring particularly to Fig. 
3, the chamber 40 is first connected with a suc 
tion device (not shown) to withdraw the atmos 
phere from the chamber. It is thereafter filled 
With gaS under pressure before the sealed end 
3 of the thermometer tube is broken. For the 
purpose of evacuating the atmosphere from the 
Said chamber 40, a conduit 46 leads from the 
chamber 40 to a main pipe 47 (Fig. 2) and a 
branch 48, the latter of which leads through a 
valve 49 to a vacuum pump (not shown). The 
conduit 46 and pipe 41 also lead through a valve 
50 to a Source of hydrogen under pressure (not 
shown). Consequently, when the valve 50 is 
closed and the valve 49 is open, the atmosphere is 
withdrawn from the chamber 40. Preferably the 
vacuum. Within the chamber 40 has a value of 29 
inches of mercury. 

After the chamber 40 is sufficiently cleared of 
atmosphere, the valve 49 is closed and the valve 
50 is slowly opened to admit hydrogen gas into 
the chamber 40 until a gauge pressure of 110 
pounds is obtained; the measuring gauge being 
designated 5. The sealed end 3 of the tube O 
is then broken, to Subject the capillary 2 thereof 
to pressure within the chamber 40. The means 
for breaking the sealed end 3 of tube fo com 
prises a plunger 52 supported in a tubular guide 
53, the plunger to move in a bore 54 leading 
through a Wall of chamber 40. A resilient pack 
ing 55 is compressed between a portion 56 of 
the housing 39 and a guide wall 57 which prevents 
the escape of gas from the chamber 40. A disk 
form of collar 58 is secured to the plunger. 54. 
The Said disk fits loosely in a chamber 59 and 
provides a movable abutment for a spring 60 
which encircles the plunger 52, and abuts an end 
wall 6f of the plunger guide 53. 
The position of the sealed end 3 of the tube 

f0 within the chamber 40 may be observed by 
means of a window 62-62 formed in the opposite 
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Walls of the housing 39. The pivoted arms of 
the camp member 42 are likewise formed with 
holes 63-63 which, when the clamp member 42 
is in the position shown in Figs, 2, 3 and 4, pro 
Wide Sight openings in alignment with the win 
dows 62-62. It will be apparent that the sealed 
end 3 of the tube () may be broken by moving 
the plunger 5 to the right against the force of 
the Spring 69 and then releasing the plunger 54 
to cause the end thereof to strike the sealed tip 
E3 Smartly and break same. The capillary 2 is 
then Subject to the pressure maintained within 
the chamber 9. 
The chamber 22 encloses the lower portion of 

the thermometer tube 0 and is adapted to con 
tain an inert, gas, for example, nitrogen at a 
preSSure higher than the internal pressure of 
the capillary, whereby the differential in the in 
ternal, and external preSSure will aid in collaps 
ing the tube when a portion of it is heated to a 
plastic State in the lower chamber. The gas 
pressures herein specified for the chambers 4 
and 22 are not critical and may be varied. How 
ever, it is desirable, in the present invention, to 
maintain the hydrogen in the tube at 110 
pounds pressure. Consequently, the gas pres 
Sure in the chamber 22 surrounding the lower 
portion of the tube 0 is maintained at 120 
pounds preSSUre SO aS to provide a convenient 
differential between the internal and external 
pressure exerted against the walls of the tube. 
The connections for introducing nitrogen into 

chamber 22 includes a tube 65 branching from 
a Supply pipe 6 provided with a pressure adjust 
ing valve 6 and a pressure measuring gauge 68. 
It will be seen that the portion of the tube - O 
extending below the clamping member 34 is thus 
Subjected to pressure from the gas within the 
chanber 22. For the purpose of Withdrawing 
the nitrogen from the chamber 22, a T-fitting 
and valve 69 connect into the Supply pipe 66 and 
in a branch suction pipe 7 leading to the 
vacuunin pump (not shown). 
Means are provided for Subjecting the portion 

of the tube extending below the clamping 
member 34 and Within the chamber 22 to localized 
heat Sufficient. to cause a portion of the glass 
tube to become plastic, whereupon the Weight 
of the mercury in the tube causes the heated 
portion of the glass tube to stretch, during 
downward noverent of the mercury loaded end 
of the tube. This downwardimovement of the 
tube together with the fact that external nitro 
gen pressure is greater than the internal hydro 
gen pressure causes the heated portion of the 
tube to neck in as shown at 7 and thereby effect 
thorough Sealing of the central bore 2 of the 
tube . 
The Said tube is heated by means of an elec 

trical heater 72 and is mounted in the upper end 
of a gland element 3 threaded through an open 
ing in the cloSure member 28 aSSociated With the 
fixed housing 3 of gas chamber 22. The lower 
portion of gas chamber 22 is defined by a cylin 
drical housing 74 which is removably clamped to 
the lower portion of gland 73 by means of a 
pivoted yoke type of clamp which includes a 
thrust Screw 5 adapted to exert clamping preS 
Sure against the botton of Said cylindrical hous 
ing it and thereby clamp the open upper end of 
housing 4 against Said gland S. 
The housing section it is preferably provided 

with Oppositely disposed windows 76-76 so that 
the operator of the pressurizing apparatus can 
See when the lower portion of the thermometer 
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6 
tube ?o has moved downwardly to the position 
shown in Fig. 4. In this position the lower end 
of the tube rests on a resilient paid 7. 

in Operation, the pressure exerted by the thrust 
Screw 75 is released and the cylindrical lousing 
14 is removed. The end 3 of a thermometer 
tube. is thrust past the resilient support 34 
into the chamber 4, the proper position of the 
tube being observed through the windows 62. 
HOWever, in order to insure that all tubes of a 
predetermined length shall be located in like 
positions, a hinged gauge support 8 provided 
with an adjustable screw 79 to support the tube 

in position SWings inwardly beneath the tube 
So as to Support it until the thrust Screw 43 is 
tightened to compress the resilient ring 34 and 
thereby hold the tube () in its proper position. 
After the ring 34 is compressed sufficiently to hold 
the tube 9, the gauge support 3 is swung out 
Wardly to its inoperative position, as shown in 
FigS. 2 and 4, and the cylindrical housing 4 is 
inserted over the lower end of the tube and 
clamped firmly against the gland 3. The valves 
f9 and 80 are opened and the suction pump (not 
ShOWn) functions to withdraw the atmosphere 
from the chambers A and 22. When a vacuum 
equivalent to 29 inches of mercury is drawn on 
said chambers 40 and 22, the valves 49 and 80 
are closed and the valves 59 and 67 are opened to 
fill the said chambers 9 and 22 with gas, pre 
ferably hydrogen for chamber 49 and nitrogen 
for chamber 22. The hydrogen in chamber 39 
is maintained at a gauge pressure of 110 pounds 
and the nitrogen in chamber 22 is maintained at 
a gauge pressure of 120 pounds. The valves 50 
and 6 are closed and plunger 52 is operated to 
knock off the Sealed end 3. A localized portion 
of the glass tube f is then heated to a plastic 
State. This is performed by energizing the elec 
trical heater 2 of the apparatus. When the 
glass tube is heated Sufficiently to permit it to 
move downwardly to the position shown in Fig. 
4, aS may be observed through the window 76, 
the pressure chambers 22 and 40 may be relieved 
by partially opening the valves 38 and 49, re 
Spectively. The thrust screw 5 may be released 
and the cylindrical housing renoved whereupon 
the entire tube C may be removed from the ap 
paratuS by releasing the thrust Screw 43 so as to 
relieve the compression and consequently the 
tube clanping action of the resilient ring 34. 
After removing the entire tube from the appa 

ratus, it may be broken at the “necked in' Seal 7. 
The Sealed end of the portion containing the ner 
cury is then heated and the Sealed end rounded 
Substantially as shown in Fig. 5. 
According to the present invention there has 

been provided a novel and simple apparatus and 
process for resealing thermometers with the 
liquid column under pressure, the Sealing being 
characterized by employing a differential of the 
internal and external gaseous preSSure to facili 
tate the resealing process, the process and appa 
ratus being also characterized by freedom from 
danger of explosion or fire in the event an ex 
plosive gas is employed to pressurize the liquid 
Column, 
While the invention has been described interns 

of an embodiment which it may assume in prac 
tice its scope is not intended to be limited in terms 
of the embodiment shown nor otherwise than by 
the appended claims. 
We claim: 
1. The process of preSSurizing a column of 

75 liquid within a sealed tube which comprises sub 
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jecting a sealed end of the tube to gaseous pres 
Sure, breaking the Sealed end in the presence of 
Said gaseous pressure to admit the gas under 
pressure into the interior of the tube above said 
liquid column, Subjecting an external portion of 
Said tube at a point remote from said sealed end 
to an inert gas at a pressure higher than the 
interior pressure of the tube, and heating said 
external portion of said tube locally to a plastic 
condition in the presence of said inert gas, where 
by the higher external gaseous pressure forces 
the plastic glass inwardly toward the center of 
the tube to Seal the same. 

2. The process of pressurizing a column of 
liquid within a sealed tube which comprises freely 
Supporting said tube at a point intermediate its 
ends, Subjecting a Sealed end thereof to gaseous 
pressure, breaking the sealed end in the presence 
of Said gaseous pressure, Subjecting an external 
portion of Said tube at a point remote from said 
Sealed end to inert gaseous pressure Substantially 
higher than the pressure inside the tube, and 
heating a portion of said tube to a plastic condi 
tion at a location intermediate said sealed end 
and said column of liquid in the presence of said 
inert gas to reseal said tube under gaseous pres 
sure, and employing the weight of the free end of 
Said tube and the pressure from said inert gas to 
effect necking in of Said tube at the point of local 
heating thereof during the resealing thereof. 

3. In apparatus of the class described for pres 
surizing a column of liquid within a sealed tube, 
means for Supporting Said tube at a point inter 
mediate its ends, means defining a chamber ex 
posed to a source of gas under pressure into which 
a Sealed end of Said tube extends, means for 
breaking the Sealed end of said tube within said 
chamber to expose said column of liquid to said 
pressure, means defining a Second chamber inter 
mediate the point of support of said tube and the 
opposite end thereof for subjecting the exterior 
of Said Sealed tube to an atmosphere of inert gaS 
under pressure Substantially higher than the in 
ternal pressure in the tube, and means Surround 
ing said tube within Said last named Chamber for 
applying localized heat to Said tube to produce 
localized plasticity thereof in the presence of said 
inert gas, whereby the external pressure on the 
tube forces the plastic glass in a direction to Seal 
the bore of the tube. 

4. In apparatus of the class described for pres 
Surizing a column of liquid Within a Sealed tube, 
means for supporting said tube at a point inter 
mediate its ends, means defining a chamber ex 
posed to a source of gas under pressure into which 
a sealed end of said tube extends, means for 
breaking the sealed end of said tube within said 
chamber to expose said column of liquid to said 
pressure, means defining a second chamber inter 
mediate the point of Support of Said tube and the 
opposite end thereof for subjecting the exterior 
of said sealed tube to an atmosphere of inert gas, 
said support means defining a seal between said 
chambers for preventing movement of gas from 
either of said chambers to the other and means 
surrounding said sealed tube within Said last 
named chamber for heating an area of said tube 
to a plastic condition in the presence of Said inert 
gas, whereby the external pressure forces the 
plastic glass inwardly to reseal the tube at a local 
tion above the said liquid column. 

5. In apparatus of the class described for pres 
surizing a column of liquid. Within a Sealed tube, 
means for supporting said tube at a point inter 
mediate its ends, means defining a chamber ex 
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8 
posed to a source of gas under pressure into Which 
a sealed end of said tube extends, means for 
breaking the sealed end of said tube Within Said 
chamber to expose said column of liquid to Said 
pressure, means defining a second chamber inter 
mediate the point of support of said tube and 
the Opposite end thereof for subjecting the ex 
terior of said sealed tube to an atmosphere of 
inert gas, means surrounding Said Sealed tube 
to an atmosphere of inert gas, means Surround 
ing said sealed tube within Said last named 
chamber for heating a localized area of Said tube 
to a plastic condition in the presence of Said 
inert gas for resealing and Severing Said tube 
within the column therein subject to gaseous 
pressure, and a chamber interposed between both 
of said chambers for providing circulation of a 
coolant for localizing the heating of Said tube. 

6. In apparatus of the class described for pres 
surizing a column of liquid within a Sealed tube, 
means for supporting said tube at a point inter 
mediate its ends, means defining a chamber ex 
posed to a Source of gas under pressure into which 
a Sealed end of Said tube extends, means for 
breaking the Sealed end of Said tube Within said 
chamber to expose Said column of liquid to Said 
pressure, means defining a Second chamber inter 
mediate the point of Support of Said tube and the 
opposite end thereof for Subjecting the exterior 
of Said Sealed tube to an atmosphere of inert gas, 
said support means defining a seal between said 
chambers for preventing movement of gas from 
either of Said chambers to the other, means Sur 
rounding Said sealed tube within said last named 
chamber for localized heating of said tube to a 
plastic condition in the presence of said inert 
gas for resealing said tube while the liquid column 
therein is Subjected to gaseous pressure, and a 
chamber interposed between both of Said cham 
berS for providing circulation of a coolant. 

7. An apparatus for pressurizing and resealing 
a thern Oneter tube containing a liquid column 
therein, comprising housing means defining upper 
and lower chambers having connecting passages 
and together enclosing a sealed thermometer 
tube extending through said passages, the upper 
chamber enclosing a sealed end portion of the 
tube and the lower chamber enclosing the portion 
of the tube containing the liquid column and a 
portion contiguous thereto and intermediate the 
Said liquid column and the sealed end of the 
tube, compressible means interposed between 
Said chambers for Sealing said connecting pas 
Sages and for Supporting said tube, means for 
delivering gas under pressure into said upper 
chamber, means for delivering gas into said lower 
chamber at a higher pressure than that main 
tained in the upper chamber, means for rupturing 
the Sealed end of the tube, and means located 
Within the lower chamber for plasticizing a por 
tion of Said contiguous portion of said tube, 
Whereby the gaseous pressure in said lower 
chamber compresses the plasticized portion of the 
tube to Seal the same. 

8. An apparatus for pressurizing and resealing 
a glass thermometer tube containing a liquid 
column therein, comprising housing means de 
fining upper and lower chambers having con 
necting passages and together enclosing a sealed 
thermometer tube extending through said pas 
Sages, the upper chamber enclosing a sealed end 
portion of the tube and the lower chamber en 
closing the portion of the tube containing the 
liquid column and a portion contiguous thereto 
and intermediate the said liquid column and the 
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Sealed end of the tube, compressible, means inter 
posed between said chambers for sealing said 
connecting paSSages and for supporting said tube, 
means for delivering gas under pressure into said 
upper chamber, means for delivering an inert 
gas into Said lower chamber at a higher pressure 
than that maintained in the upper chamber, 
means for rupturing the sealed end of the tube, 
and means located within the lower chamber for 
heating a portion of said contiguous portion of 
Said tube to a plastic condition, whereby the 
gaSeOuS preSSure in Said lower chamber con 
preSSes the plasticized portion of the tube to seal 
the same. 

9. An apparatus for pressurizing and resealing 
a glass thermometer tube containing a liquid 
column therein, comprising housing means de 
fining upper and lower chambers having connect 
ing passages and together enclosing a sealed 
thermometer tube extending through said pas 
Sages, the upper chamber enclosing a sealed end 
of the tube and the lower chamber enclosing the 
portion of the tube containing the liquid column 
and a portion contiguous thereto and interme 
diate the liquid column and the sealed end of the 
tube, compressible means interposed between said 
chambers for Sealing said connecting passages 
and for Supporting said tube, means for deliver 
ing gas under pressure into said upper chamber, 
means for delivering an inert gas into said lower 
chamber at a higher pressure than that main 
tained in the upper chamber, means for ruptur 
ing the Sealed end of the tube comprising a 
manually actuated spring pressed plunger ex 
tending into Said chamber at one side thereof, : 
and means located within the lower chamber for 
heating a portion of said contiguous portion of 
Said tube to a plastic condition, whereby the 
gaSeous preSSure in said lower chamber con 
presses the pressurized portion of the tube to 
Seal the same. 

10. An apparatus for pressurizing and reseal 
ing a glass thermometer tube containing a liquid 
column therein, comprising housing means de 
fining upper and lower chambers having connect 
ing passages and together enclosing a sealed 
thermometer tube extending through said pas 
Sages, the upper chamber enclosing a sealed end 
of the tube and the lower chamber enclosing the 
portion of the tube containing the liquid colum: ; 
and a portion contiguous thereto and interme 
diate the liquid column and the sealed end of the 
tube, compressible means interposed between 
Said chambers for sealing said connecting pas. 
Sages and for supporting said tube, clamping 
means for maintaining the upper chamber in 
position and for exerting compressive force on 
said compressible means, means for delivering 
gas under pressure into said upper chamber, 
ileanS for delivering an inert gas into said lower 
chamber at a higher pressure than that main 
tained in the upper chamber, means for ruptur 
ing the Sealed end of the tube comprising a 
manually actuated Spring pressed plunger ex 
tending into said chamber at one side thereof, 
and means located within the lower chamber for 
heating a portion of said contiguous portion of 
Said tube to a plastic condition, whereby the 
gaSeollS preSSure in Said lower chamber con 
presses the pressurized portion of the tube to 
Seal the Sane. 

11. An appalatus for pressurizing and reseal 
ing a glass thermometer tube containing a liquid 
column therein, comprising housing means de 
fining upper and lower chambers having connect 
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10 
ing, passages and together enclosing a sealed 
thermometer tube extending through said pas 
Sages, the upper chamber enclosing a Sealed end 
of the tube and the lower chamber enclosing the 
portion of the tube containing the liquid column 
and a portion contiguous thereto and interme 
diate the liquid column and the sealed end of the 
tube, compressible means interposed between 
said chambers for sealing said connecting pas 
sages and for Supporting Said tube, clamping 
means for maintaining the upper chamber in 
position and for exerting compressive force on 
said compressible means comprising a pivoted 
yoke movable into and out of position above the 
upper chamber housing and a screw carried by 
the yoke for exerting downward pressure on the 
top portion of said upper chamber housing, 
means for delivering gas under pressure into 
said upper chamber, means for delivering an inert 
gas into said lower chamber at a higher pressure 
than that maintained in the upper chamber, 
means for rupturing the sealed end of the tube 
comprising a manually actuated Spring pressed 
plunger extending into said chamber at one side 
thereof, and means located within the lower 
chamber for heating a portion of Said contiguous 
portion of said tube to a plastic condition, 
whereby the gaseous pressure in said lower 
chamber compresses the pressurized portion of 
the tube to Seal the Same. 

12. An apparatus for pressurizing and reseal 
ing a glass thermometer tube containing a liquid 
column therein, comprising housing means de 
fining upper and lower chambers having connect 
ing passages and together enclosing a Sealed 
thermostat tube extending through Said passages, 
the upper chamber enclosing a sealed end por 
tion of the tube and the lower chamber compris 
ing separable housing sections which together 
enclose the portion of the tube containing the 
liquid column and a portion contiguous thereto 
intermediate said liquid column and the Sealed 
end of the tube, means for clamping the sepa." 
rable housing sections together comprising a 
pivoted yoke and a thrust screw carried thereby 
for releasably clamping the separable sections of 
the lower chamber housing together, means for 
delivering gas under pressure into Said upper 
chamber, means for delivering an inert gas into 
said lower chamber at a pressure higher than 
that maintained in the upper chamber, manually 
operable means for rupturing the Sealed end of . 
the tube, and means located within the lower 
chamber for heating a portion of said contiguous 
portion of said tube to a plastic condition, 
whereby the gaseous pressure in Said OWer 
chamber compresses the plastic portion of te 
tube to seal the central bore therein. . w 

13. An apparatus for pressurizing and reseal 
ing a glass thermometer tube containing a liquid 
column therein, comprising housing means de 
fining upper and lower chambers having cont 
necting passages and together enclosing a sealed 
thermostat tube extending through said passages, 
the upper chamber enclosing a sealed end por 
tion of the tube and the lower chamber com 
prising separable housing sections which together 
enclose the portion of the tube containing the 
liquid column and a portion contiguous thereto 
intermediate said liquid column and the sealed 
end of the tube, means for clamping the separable 
housing sections together, a swingable Support for 
adjustably positioning the tube in position pre 
liminary to the application of the removable 
section of the lower chamber housing so that the 
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lower end of the tube is supported in spaced rela 
tion to the bottom of said removable housing 
section, means for delivering gas under pressure 
into said upper chamber, means for delivering gas 
into said lower chamber at a pressure higher than 
that maintained in the upper chamber, means 
for rupturing the Sealed end of Said tube, an 
electrical heating means located within the 
lower chamber for heating a portion of said 
contiguous portion of the tube to a plastic Con 
dition, whereby doWinWard movement of the lower 
portion of the tube, by action of gravity, stretches 
the plastic portion of the tube and the external 
gaseous pressure against Said plastic portion 
causes a necking in of the tube to seal the central l 
bore thereof. 

WILLIAM M. SMITH. 
DON A. BROSSEAU. 
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