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I 

SUBLIMATION VACUUM PUMP HAVING A 
REMOVABLE GAS PERMEABLE CONDENSER 

BACKGROUND OF THE INVENTION 

The present invention relates in general to sublima 
tion vacuum pumps and more particularly to an im 
proved sublimation vacuum pump including a gas per 
meable getter condensing structure formed and ar 
ranged as an integral unit with a demountable sealing 
?ange for sealing the condensing structure to an evacu 
able envelope to be pumped. 

DESCRIPTION OF THE PRIOR ART 

Heretofore, sublimation getter pumps have been pro 
posed wherein a source of getter material was sur 
rounded by a condensing structure carried from a seal 
ing ?ange as an integral unit for sealing the condensing 
structure within an evacuable envelope to be pumped. 
However, in these prior pumps, the condensing struc 
ture had openings therein for providing gas communi 
cation passageways between the interior of the con 
densing structure and its surrounds within the evacu 
able chamber to permit ?ow of gas to be pumped from 
the chamber to be evacuated into the condensing struc 
ture. The condensing structure and the gas passage 
ways therein were so arranged that a substantial 
amount of the sublimed getter material could pass out 
of the condensing structure in line-of-sight trajectories 
through the gas communication passageways and onto 
the interior surfaces of the structure to be evacuated. 

In many cases this prior structure resulted in conden 
sation of getter material and, thus, the gettering of 
gases on surfaces which were not cooled in use. These 
uncooled accumulations of getter material resulted in 
undesired out-gassing within the system. Furthermore, 
such accumulations of getter material were obtained in 
regions of the evacuable structure which were difficult 
to clean. As a consequence, the getter material would 
build up and ?ake off in relatively large ?akes which 
could short certain of the electrical elements within the 
pump or pumped chamber. Once pealing has com 
menced, the extremities of the ?akes are no longer 
cooled sufficiently in the presence of the sublimation 
heat load and as a consequence undesired out-gassing 
occurs. In some cases, the ?akes could come to rest 
upon elements at elevated temperature resulting in un 
desired out-gassing. 
Therefore, there is need, in a sublimation pump, of a 

condensing structure which is removable as a unit for 
ease of cleaning and which is formed and arranged so 
as to condense or collect substantially all, i.e., at least 
95percent of the sublimed getter material passing out 
wardly of the sublimation element along line-of-sight 
trajectories. At the same time the condensing structure 
should form a relatively gas permeable structure so as 
not to unreasonably impede the intrinsic pumping 
speed of the sublimation pump. 

SUMMARY OF THE PRESENT INVENTION 

The principal object of the present invention is the 
provision of an improved sublimation vacuum pump of 
the type having a gas permeable readily removable con 
denser. 

In one feature of the present invention, a source of 
getter material to be sublimed is surrounded by a gas 
permeable condenser structure formed and arranged 
for condensing at least 95 percent of the rays of getter 
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2 
material radiating outwardly in a line-of-sight trajec 
tory from the sublimation source, and such condensing 
structure including a ?ange as a unitary part thereof to 
facilitate rapid removal, cleaning, and replacement 
thereof, in use. 

In another feature of the present invention, fluid 
cooling conduits are arranged in heat exchanging rela 
tion with the condensing surfaces of the condensing 
structure for cooling same in use. 

In another feature of the present invention, the con 
densing structure includes a plurality of telescoped, ra 
dially spaced, cylindrical side wall portions for con 
densing getter material thereon, and for providing a gas 
passageway in between the telescoped cylindrical sec 
tions. 

In another feature of the present invention, the con 
densing structure includes a circular array of condens 
ing louvers, such louvers being turned relative to a cen 
tral source so as to intercept substantially all of the rays 
of getter material radiating outwardly from the source 
of getter material along line-of-sight trajectories. 

In another feature of the present invention, the con 
densing structure is closed on its inner end by means of 
a transverse member having an aperture therein to re 
ceive a second source of getter material passable axi 
ally therethrough into the central region of the con 
densing structure, whereby a plurality of sublimation 
sources may be disposed within a common condensing 
structure. 
Other features and advantages of the present inven 

tion will become apparent upon a perusal of the follow 
ing specification taken in connection with the accom 
panying drawings, wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view partly in eleva 
tion and partly broken away of a sublimation type vac 
uum pump incorporating features of the present inven 
tlon, 
FIG. 2 is an enlarged detail sectional view of a por 

tion of the structure of FIG. 1 taken along the line 2—2 
in the direction of the arrows, 
FIG. 3 is an enlarged detail sectional view of a por 

tion of the structure of FIG. 1 taken along line 3-—3 in 
the direction of the arrows. 
FIG. 4 is-an enlarged detail sectional view of a por 

tion of the structure of FIG. 1 taken along line 4—4 in 
the direction of the arrows, 
FIG. 5 is a side view of a ?anged getter condensing 

structure incorporating alternative features of the pres 
ent invention, 
FIG. 6 is an end view of the structure of FIG. 5 taken 

along line 6-—6 in the direction of the arrows, 
FIG. 7 is a sectional view of the structure of FIG. 5 

taken along line 7—7 in the direction of the arrows, 
FIG. 8 is an enlarged fragmentary side view of a por 

tion of the structure of FIG. 7 taken along line 8-8 in 
the direction of the arrows, 
FIG. 9 is a sectional view of the structure of FIG. 8 

taken along line 9—-9 in the direction of the arrows, 
and 
FIG. 10 is an end view of the structure of FIG. 5 

taken along line 10-40 in the direction of the arrows. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1 there is shown a sublimation 
vacuum pump 1 incorporating features of the present 
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invention. Pump 1 includes an evacuable chamber 2, as 
of stainless steel, having a lower rectangular portion 3 
connected to an upper cylindrical portion 4 via the in 
termediary of a centrally apertured end plate 5. A 
?ange 6 is ?xedly secured, in a gas tight manner to the 
upper end of the cylindrical portion 4 for mating with a 
?anged chamber to be evacuated. 
A valve 7 is mounted within a central aperture 8 of 

the ?ange 6 for controlling the ?ow of gas between the 
vacuum pump 2 and the structure to be evacuated. The 
valve 7 includes an actuator rod 9 pivotally connected 
toa horizontally movable actuating plunger 11 via the 
intermediary of a pivotable plate 12. Plate 12 is pivota 
bly supported from the inside wall of the cylindrical 
chamber 4 via mounting bracket 13 and plate 12 is piv 
otably mounted to the bracket 13 via pivot pin 14. A 
suitable bellows, not shown, provides a gas tight seal 
between the horizontally movable actuator 11 and the 
inside wall of the chamber 4. 
A sublimation pump structure 15 is disposed within 

the lower rectangular chamber 3 of the pump 2. The 
sublimation pump 15 includes ?rst and second tele 
scoped cylindrical condensing members 16 and 17. The 
?rst cylindrical condensing member 16 is ?xedly se 
cured to a demountable ?ange 10 via brackets 18 dis 
posed at intervals around the periphery of the cylindri 
cal condensing member 16. Similarly, the second cylin 
drical condensing member 17 is mounted to the end of 
the ?rst cylindrical condensing member 16 via the in 
termediary of a plurality of brackets 19. An end closing 
plate 21 is ?xedly secured to and carried from the inner 
end of the second cylindrical condensing member 17 
via the intermediary of a plurality of brackets 22. 
The condensing cylinders 16 and 17 as well as the 

end closing plate 21 are hollow to provide ?uid coolant 
passageways therethrough for cooling of the condens 
ing structure in use. In a typical example, the cooling 
?uid is room temperature water which is fed through 
the condensing structure in suf?cient quantity to cool 
the condensing structure in use to a temperature below 
75°C and preferably below 50°C. Fluid coolant is fed 
through the ?ange 10 via input conduit 24 which is 
connected in ?uid communication with an interior cy 
lindrical annulus 25 of the ?rst condensing cylinder 16 
and thence via a stainless steel pipe 26 interconnecting 
the inner end of the ?rst cylindrical member 16 with 
the adjacent end of the annular chamber 27 in the sec 
ond condensing cylinder 17. Thence, the ?uid coolant 
is conducted via a pipe 28 into a hollow colling cham 
ber 29 of the end plate 21. Fluid coolant is then re 
turned from the end plate chamber 29 via pipe 31 in 
cluding take apart ?anged connector 32 to a hollow an 
nular chamber 33 in the ?ange 10 for cooling of the 
?ange. The coolant is exhausted from the ?ange 10 via 
exhaust 34. 
Coolant pipe 26 which interconnects the ?rst and 

second condensing cylinders 16 and 17 is formed into a 
semicircular shape to hug the outer cylindrical surface 
of the second condensing cylinder 17 and also contains 
a take apart ?ange. The source 35 of getter material is 
disposed generally on the axis of the condensing struc 
ture and is supported from the ?ange 10 via a support 
tube 36 serving as one conductor of a two wire lead for 
feeding electrical heating current to an electrical heat 
ing element disposed within the hollow interior of the 
getter source 35. Source 35 is supported from the tube 
36 via the intermediary of a plurality of thin support 
legs 37 which provide high impedance thermal paths to 
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4 
inhibit the conduction of heat away from the source 35. 
The support tube 36 is secured to the ?ange 10 by 
means of an auxiliary ?ange 38 to facilitate replace 
ment of the getter source 35. 
The ?rst and second cylindrical condensing members 

16 and 17 are telescoped at their adjacent ends by an 
amount suf?cient to eliminate the possibility of a line 
of-sight path from the source 35 to the surrounds of the 
condensing structure 15 via the intermediary of the an 
nular gas passageway 39 de?ned by the radial gap be 
tween the outside of the second condensing member 17 
and the inside of the ?rst condensing member 16. Also 
the end plate 21 is spaced from the end ofthe second 
cylindrical condensing member 17 and overhangs the 
outer periphery of the second condensing cylinder 17 
by an amount to prevent a line-of-sight path from the 
getter source 35 to the surrounds of the condensing 
structure 15 via the annular gas passageway 41 de?ned 
between the adjacent end of the condensing cylinder 
17 and the end cover plate 21. 
The advantage of the sublimation vacuum pump of 

FIG. 1 is that substantially all, i.e., essentially 100 per 
cent of the getter material that is radiated away from 
the source 35, in line-of-sight trajectories, is collected 
upon a cooled surface of the condensing structure 15 
which includes not only the cylindrical side condensing 
structures 16 and 17 but the end cover plate 21 and the 
?ange 10. In this manner, condensation of substantial 
amounts of getter material in regions that cannot be 
readily cleaned is avoided in use. Also, condensation of 
getter material on surfaces that are not cooled is pre 
vented, thereby avoiding undesired out-gassing of gases 
gettered on such surfaces. A further advantage to the 
sublimation pump in FIG. 1 is that all of the condensing 
surfaces can be readily cleaned by disconnecting the 
?ange 10 and removing the condensing structure as a 
unit and immersing the unit in a suitable acid etchant 
for removing the condensed getter material. In this re 
gard all of the metallic elements of the sublimation 
pump, particularly the condensing structures, are made 
of stainless steel. 

In a typical example the ?ange 17 is 18 inches in out 
side diameter, ?rst cylinder 16 is approximately 15 
inches in outside diameter and the second cylinder 17 
is 11 inches in outside diameter and the overall axial 
length of the condensing structure 15 is 18 inches. The 
annular chambers 25 and 27 within the condensing cyl 
inders 16 and 17 are 0.37 inch thick. This pump has an 
intrinsic pumping speed for nitrogen of 20,000 liters 
per second within sublimation pump structure 15 and a 
net pumping speed for nitrogen of 6,000 liters per sec 
ond outside structure 15 within housing 3. 

Referring now to FIGS. 5-10 there is shown a second 
sublimation pump incorporating alternative embodi 
ments of the present invention. More particularly, the 
condensing structure 45 comprises a circular array of 
liquid cooled getter condensing louvers 46. The louvers 
46 are axially directed of the condensing structure. The 
louvers are ?xedly secured to a demountable ?ange 47 
to be mounted to the housing 3 to be evacuated. Each 
of the louvers includes an input tubulation 48 and an 
output tubulation 49 coupled in ?uid communication 
with cooling conduit portions 51 and 52, respectively 
formed in the individual louvers 46. The input and out 
put ?uid coolant passageways 51 and 52 are intercon 
nected at the inner ends of the louvers 46 via the inter 
mediary of a transverse passageway 53 formed by a 
folded over tab portion 54 of the louver. In a typical ex 
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ample each of the louvers has a width as of 3.76 inches 
and a length of 16 inches with the ?uid conduits 48 and 
49 being approximately 1 inch in length. The conduits 
48 and 49 pass through the ?ange 47 in a gas-tight man 
ner and are interconnected outside the ?ange 47 via a 
plurality of rectangular channels 55 so thatthe ?uid 
passageways of all of the louvers 46 are connected in 
series ?ow relation for the ?ow of coolant there 
through. , ' 

In addition, a rectangular ?uid coolant passageway or 

6 
" ‘will cool the condensing structure to less than 75°C 
"while utilizing titanium sources 35 and 35’ simulta 

a channel 56 is formed on the outer wall of the ?ange > 
47 and connected in series with the coolant ?ow 

neously at 1500 watts dissipation. The coolant em- ' 
ployed is water at ambient room- temperature operating 
’with a ?ow rate of a few gallons per minute at 20 psi ' A 
pressure drop. All of the elements of the condensing 
structure 45 are made of stainless steel to facilitate 
cleaning by etching. 
Although, as thus far described, the inner ends of the 

condensingstructures l5 and 45, respectively, have 
been formed‘by plates, this is not a requirement. In case 

' greater net pumping speed is desired the inner ends of 
through the louvers for cooling of the ?ange 47 in use. ' 
As in the embodiment of FIG. 1, the getter sublimation 
source 35 is supported from the ?ange 47 by means of 
an axially directed tubular support structure 36 which 
is ?xedly secured to the ?ange at one end and serves to 
support the getter source 35 centrally of the‘ louvered 
condensing structure 45. . 

The inner end of the louvered condensing structure 
45 is closed off by a circular end plate 57 which is 
?xedly secured to a ring 58 carried at the inner end of 
the louvers 46. End plate 57 has a pair of 'coaxially dis 
posed generally rectangular coolant channels 59 and 
60 formed thereon in heat exchanging relation with the 
cover plate 57 for cooling thereof in use. Coolant is 
conducted from the supporting ?ange 47 to the end 
closing plate ‘57 via the intermediary of an axially di 
rected conduit 61 which connects into a ?anged cou 
pling structure 62 and thence into the outer channel. 
58. Coolant ?ows through the outer channel 60 to the 
inner channel 59 via radially directed channel portion 
63 and thence from the end of the inner channel 59 to 
a second ?anged coupler 64 via a pipe 65. Flanged cou 
pler 64 is connected to an axially directed pipe 66 for 
conducting the ?uid back to the ?ange 47 and thence 
into the circular array of louvers 46. Thus, coolant is 
fed into the ?ange 47 via input tubulation 67 through 
the coolant passageways of the condensing structure 
and back out of the ?ange 47 via output tubulation 68. 
The sublimation condensing structure 45, as in the 

embodiment of FIG. 1, is mountable and demountable 
as a unitary structure via ?ange 47 to facilitate clean 
ing, as by etching. A central aperture 71 is provided in 
the end closing plate 57 to accomodate passage there 
through of a second getter support tube 36’ and getter 
source 35' which projects through the aperture 71 into 
a central region of the condensing structure 45 from 
the other end thereof. 
The condensing structure 45 has the louvers 46 ar 

ranged so as to prevent any line-of-sight path from ei 
ther of the getter sources 35 and 35' to the surrounds of 
the condensing structure 45 other than through an an 
nular space between the central aperture 71 in the end 
plate and the stem 36 of the second getter structure. 
More particularly, in the structure of FIGS. 5-10, less 
than 2 percent of the line-of-sight trajectories from ei 
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ther of the sources 35 passes out through aperture 71. . 
For a sublimation condensing structure 45 and pump 

according to the embodiments of FIGS. 5-10 having a 
length of 17 inches, a diameter of 18 inches with one 35 
gram source operating at 1570°C at a sublimation rate 
of 0.5 grams per hour and dissipating 750 watts pro 
vides an intrinsic pumping speed of 20,000 liters per 
second for nitrogen and a net pumping speed of 10,000 
liters per second for nitrogen. This pump is designed to 
operate continuously or intermittently as required with 
two titanium sources 35 and 35'. The cooling system 
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the condensing structures 15 and 45 are provided with 
gas passageways therethrough which are arranged to 
block line-of-sight trajectories from the getter source 
35. More particularly, such inner ends may comprise 
louvers of the type shown for the side walls of condens 
ing-structure 45, or an axially spaced arrangement of a 
washer and an end closing disk. 
What is claimed is: 
1. In a sublimation vacuum pump of the type wherein 

a getter material is sublimed onto a surrounding gas 
permeable cooled condensing structure for gettering 
gas from within the evacuable structure coupled in gas 
communication with said condenser, said sublimation 
pump including: 
condenser means for surrounding a source of getter 
material which is to be sublimed in use, said con 
denser means having apertures therethrough ar 
ranged so that getter material emanating from the 
source of getter material will not have line-of-sight 
passage through said apertures to the outside of 
said condenser means, said apertures forming pas 
sageways for providing gas communication be 
tween the outside of said condenser means and the 
interior surfaces of said condenser means which 
face the source of sublimed getter material and 
which are to collect the sublimed material; 

?ange means coupled to said condenser means so as 
to form a unitary removable structure for sealing, 
in a gas tight manner, said condenser means to the 
evacuable structure to be pumped with said con 
denser means being disposed within the evacuable 
structure; 

?uid cooling means for directing a stream of cooling 
?uid in- heat exchanging relation with the getter 
condensing surfaces of said condenser means for 
cooling same in use; and 

all portions of said condenser means which are in the 
path of line-of-sight trajectories from the source of 
getter material are carried by said ?ange means 
and removable therewith. 

2. The apparatus of claim 1 wherein, said ?ange 
means is a portion of said condenser means, and 
wherein said ?uid cooling means is coupled in heat ex 
changing relation to said ?ange means for cooling said 
?ange means. 

3. The apparatus of claim 1 wherein, said condenser 
means is generally cylindrical in shape having an arcu 
ate side wall portion- surrounding the source of getter 
material and an inner end wall portion axially spaced 
from said ?ange means and from the source of getter 
material, and wherein said ?uid cooling means includes 
?uid coolant conduit incorporated with both of said 
side and inner end wall portions. 

4. The apparatus of claim 3 wherein, said ?uid cool 
ant conduit for said side and inner end wall portions 
passes through said ?ange means. 
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5. The apparatus of claim 4 wherein, said condenser 
means is dimensioned and arranged for intercepting at 
least 95 percent of the rays of getter material radiating 
outwardly in line-of-sight trajectories from the source 
of getter material. 

6. The apparatus of claim 3 wherein, said side wall 
portion of said condenser means includes a circular 
array of circumferentially spaced, axially directed lou 
vers, and wherein said circumferential spacing forms 
said apertures. 

7. The apparatus of claim 6 wherein, said inner por 
tion of said condenser means includes a plate affixed 
across the inner end of said circular array of louvers. 

8. The apparatus of claim 7 wherein, said inner end 
plate has an aperture therein to receive a second source 
of getter material passable axially therethrough. ' 

9. The apparatus of claim 3 wherein, said side wall 
portion includes a plurality of generally coaxially ar 
ranged cylindrical portions disposed in radially spaced 
apart and at least partially axially telescoped relation. 

10. The apparatus of claim 9 wherein, said inner end 
portion of said condenser means includes a plate af 
?xed across the inner end of said side wall portion. 

11. In a sublimation vacuum pump of the type 
wherein a getter material is sublimed onto a surround 
ing gas permeable cooled condensing structure for get 
tering gas from within an evacuable structure coupled 
in gas communication with said condenser, said subli 
mation pump including: 
condenser means for surrounding a source of getter 

material which is to be sublimed in use, said con 
denser means having gas passageways therethrough 
for providing gas communication between the out 
side of said condenser means and the interior sur 
faces of said condenser means which face the 
source of sublimed getter material and which are to 
collect the sublimed material; 

?ange means coupled to said condenser means so as 
to form a unitary removable structure for sealing, 
in a gas tight manner, said condenser means to the 
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8 
evacuable ‘structure to be pumped with said con 
denser means being disposed within the evacuable 
structure; 

?uid cooling means for directing a stream of cooling 
?uid in heat exchanging relation with the getter 
condensing surfaces of said condenser means for 
cooling same in use; 

wherein said condenser means is generally cylindrical 
in shape having a side wall portion surrounding the 
source of getter material and an inner end wall por 
tion axially spaced from said ?ange means and 
from the source of getter material, and wherein 
said ?uid cooling means includes ?uid coolant con 
duit incorporated with both of said side and inner 
end wall portions; and 

all portions of said condenser means which are in the 
path of line-of-sight trajectories from the source of 
getter material are carried by said ?ange means 
and removable therewith. 

12.,The apparatus of claim 11 wherein, said side wall 
portion of said condenser means includes a circular 
array of circumferentially spaced, axially directed lou 
vers, and wherein said circumferential spacing forms 
said circumferential spacing forms said passageways. 

13. The apparatus of claim 12 wherein, said inner 
portion of said condenser means includes a plate af 
fixed across the inner end of said circular array of lou 
vers. 

14. The apparatus of claim 13 wherein, said inner 
end plate has an aperture therein to receive a second 
source of getter material passable axially therethrough. 

15. The apparatus of claim 11 wherein, said side wall 
portion includes a plurality of generally coaxially ar 
ranged cylindrical portions disposed in radially spaced 
apart and at least partially axially telescoped relation. 

16. The apparatus of claim 15 wherein, said inner 
end portion of said condenser means includes a plate 
affixed across the inner end of said side wall portion. 

* * * * * 
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