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ABSTRACT OF THE DISCLOSURE 

A system for the continuous, in-line sterilization of 
articles with ethylene oxide gas maintained in a steriliz 
ing chamber completely closed and sealed from atmos 
phere except for inlet and outlet tubes through which 
the articles are conveyed. The tubes extend above the 
chamber to prevent the heavier-than-air gas from escap 
mg. 

This is a continuation of application Ser. No. 810,540‘, 
?led Mar. 26, 1969, now abandoned. 

BACKGROUND OF THE {INVENTION 

Field of the inveniton 

This invention relates to a method and apparatus for 
sterilizing articles with ethylene oxide gas and more par 
ticularly to a continuous sterilizing system wherein open 
ings are provided in the sterilizing chamber for convey 
ing articles into and out of the chamber while at the 
same time the ethylene oxide gas is prevented from escap 
ing from the chamber through such openings. 

Description of the prior art 

Continuous, gaseous sterilizing apparatuses have been 
proposed that provide a sterilizing chamber and convey 
ing means for carrying articles into, through and out 
of the sterilizing chamber. However, such apparatuses 
require complex equipment for preventing the sterilizing 
gas from escaping from the sterilizing chamber and for 
preventing air from entering into the chamber. 

SUMMARY OF THE PRESENT INVENTION 

A method and apparatus for the continuous steriliza 
tion or articles with heavier~than-air ethylene oxide gas, 
including a sterilizing chamber, a conveyor for con 
tinuously carrying articles to be sterilized into, through 
and out of the sterilizing chamber, and means for pre 
venting escape of the sterilizing gas from the sterilizing 
chamber. The sterilizing chamber is sealed from atmos 
phere except for an inlet tube and an outlet tube, each 
of which is open to atmosphere; the tubes extend above 
the top level of the ethylene oxide gas in the chamber 
so as to trap the gas within the sterilizing chamber, where 
in the gas is maintained in a substantial quiescent con 
dition. The conveyor extends into and out of the steriliz 
ing chamber through the inlet and outlet tube, respective 
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ly. Condensing coils can be provided in the inlet and ' 
outlet tubes to aid in preventing the escape of ethylene 
oxide gas from the sterilizing chamber. Control means 
can be provided for controlling the concentration and 
the humidity of the sterilizing gas in the sterilizing cham 
ber. Preliminary to passing into the sterilizing chamber, 
the conveyor can extend through an inverted U-shaped 
tube in which heat and moisture are trapped, for precon 
ditioning the articles to be sterilized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully understood‘ 
by reference to the following detailed description thereof, 
when read in conjunction with the attached drawing, 
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wherein like reference numerals refer to like elements and 
in which: 

FIG. 1 is a perspective, partly schematic, partly broken 
away, illustration of the preferred embodiment of the 
present invention. 

FIG. 2 is a side view, partly broken away, of another 
embodiment of the invention. 

DETAILED‘ DESCRIPTION OF THE 
PRESENT INVENTION 

With reference to the drawing, the apparatus of the 
present invention comprises an inverted, U-shaped, pre 
conditioning tube 10, a sterlizing vessel 12 having an in 
let tube 14 and an outlet tube 16, and a conveyor 18 
for carrying the articles to be sterilized through the tube 
10, and into, through and out of the sterilizing vessel 12. 

Referring initially to the sterilizing vessel 12, it is con 
structed of front and rear walls 20 and 22, respective 
ly, sidewalls 24 and 26, and top and bottom walls 28 
and 30, respectively. The sterilizing vessel 12 encloses a 
sterilizing chamber 32, which chamber is sealed from 
atmosphere except for passageways 34 and 36 extending 
through the inlet and outlet tubes 30 and 32 respective 
ly. The passageways 34 and 36 are in fluid communica 
tion with the chamber 32, through openings (not shown) 
in the top wall 28, around which openings the tubes 
14 and 16 are connected. 
The inlet tube 14 has an inlet opening 38 and the outlet 

tube 16 has an outlet opening 40. The inlet tube 14 is 
provided with a cold trap or a condenser‘ 42 including 
cold condensing coils (not shown) adjacent and/or in 
side of the passageway 34 to help prevent the escape 
of ethylene oxide gas from the sterilizing chamber 32. 
A condenser is not absolutely necessary; a simple cooling 
coil can be sut?cient because the cold high density gas 
tends to run back into the sterilizing vessel 12. Similar 
ly, the outlet tube 16‘ is provided with a cold trap or 
a condenser 44 including cold condensing coils (not 
shown) adjacent and/or inside of the passageway 36. 
Condensers and cooling coils are well-known to those 
skilled in the art and any one of a number of different, 
well-known condensers and cooling coils can be used, 
therefore, the condensers 42 and 44 need not be described 
in detail here. 
A controller 46 is connected to the sterilizing vessel 12 

through ?uid communication lines 48 and 50. The con 
troller 46 includes means for sensing and controlling (for 
example by introducing additional quantities of ethylene 
oxide gas) the concentration of the ethylene oxide steriliz 
ing gas or mixtures of gases, such as the ?uorocarbon-12 
ETO mixture, within the sterilizing chamber 32, through 
line 48. The controller 46 also includes means for sensing 
and controlling the humidity within the sterilizing cham 
ber 32 through ?uid communication line 50. Control 
means for sensing and controlling gas and humidity condi 
tions are well-known to those skilled in the art, and such 
need not be described in detail herein. A heater means 52 
(diagrammatically shown) is operatively associated with 
the sterilizing vessel 12 for maintaining the temperature 
of the vessel 12 at a predetermined temperature or within 
a predetermined temperature range; the walls of the 
vessel 12 are preferably maintained in the range of 70° 
to 180° F. Heating of the vessel 12 can provide increased 
speed of sterilization and can help keep the ethylene oxide 
gas from condensing out. 
The preconditioning tube 10 comprises an inverted 

U-shaped tube 54 having a passageway 56 extending there 
through from a ninlet opening 58 at one end thereof to 
an outlet opening 60‘ at the other end thereof. The pre 
conditioning tube 10 is supported in any suitable manner, 
such as by supports 62 and 64, and is preferably posi 
tioned with its outlet opening 60 aligned with the opening 
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38 of the inlet tube 14 of the sterilizing vessel 12, but 
spaced therefrom by an air gap 66; the air gap 66 is desir 
able but not necessary. The inverted U-shaped tube 54 is 
designed so as to trap heat and moisture at its upper 
portion so as to condition the articles to be sterilized, 
prior to their introduction into the sterilizing chamber 
32. A control means 68 is operatively associated with the 
passageway 56 of the tube 54 [for example, by means of 
a ?uid conduit (not shown)] for controlling the temper 
ature and humidity therein. The heat and moisture con 
trol means 68 preferably maintains a temperature within 
the passageway 56 of between about 130° and 160° F., 
and also maintains between about 40% and 70% relative 
humidity therein. The construction and operation of means 
for maintaining temperature and humidity conditions are 
well-known to those skilled in the art, therefore, a detailed 
description of control means 68 is not necessary. 
The conveyor 18 continuously carries the articles to be 

sterilize dfrom a loading area adjacent the inlet opening 
58 of the preconditioning tube 10 to a discharge area 
adjacent the outlet opening 40 of the outlet tube 16 of the 
sterilizing vessel 12. The conveyor 18 can be supported 
within the inverted U-shaped tube 54 and within the ster 
ilizing vessel 12 by means of brackets 70 or the like. The 
conveyor 18 is adapted to carry and to continuously move 
a plurality of baskets 72 adapted to carry the articles to 
be sterilized. A control means 74 is provided for con 
trolling the speed at which the conveyor 18 moves the 
baskets 72 through the preconditioning tube v101 and the 
sterilizing vessel 12. The length of the preconditioning tube 
10 and the length of the conveyor -18 in the sterilizing 
vessel 12 are designed to be sufficient to precondition and 
sterilize the articles to be sterilized, by properly adjust 
ing the speed control means 74. The sterilizing vessel 12 
is preferably a large box-shaped container with a serpen 
tine-shaped conveyor path therein. 

Ethylene oxide gas is considerably heavier than air and 
the apparatus of the present invention is designed to 
take advantage of this fact to entrap the ethylene oxide 
gas within the sterilizing chamber 32. This is accom 
plished by enclosing and sealing the chamber 32 from 
atmosphere except for the inlet and outlet passageways 
34 and 36 for the conveyor 18, and by positioning at least 
a portion of the length of the passageways 34 and 36 
above the top level of the gas in the sterilizing chamber 
3-2. The sterilizing chamber 32 is preferably completely 
?lled up with sterilizing gas beyond the top wall 28 and 
up into the passageways 34 and 36, to levels 76 and 78 
therein, respectively. The control means 46 can include a 
sensor 80 mounted on each of the tubes 14 and 16 (or 
on just one of the tubes) and having a sensing means (not 
shown) inside of the passageways 34 and 36, for con 
trolling the introduction of additional ethylene oxide 
sterilizing gas into the chamber 32 when the levels 76 
and 78 fall below a predetermined preferred location. 
The levels 76 and 78 are air-sterilizing gas interfaces or 
boundaries between a layer of sterilizing gas and a layer 
of air, which layers are strati?ed as a result of the differ 
ence in density between the two gases. The remainder of 
the tubes 14 and 16 above the interfaces or levels 76 and 
78 can take any desired shape, for example, they can 
bend back down so that the openings 38 and 40 are posi 
tioned at ?oor level. The important feature is not where 
the openings 38 and 40 are, but that at least a portion of 
the length of each of the passageways 34 and 36 is above 
the top level of the gas in the chamber 32, so as to estab— 
lish interfaces 76 and 78 above said top level, to trap the 
sterilizing gas within the chamber 32. 

In this manner, a heavier-than-air sterilizing gas can 
be maintained in a quiescent or substantially quiescent 
condition and used in a continuous, in-line, low cost ster 
ilizing process which does not require complex appara 
tuses and procedures for preventing the escape of the 
sterilizing gas. 
The operation of the present invention is as follows. 
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The articles to be sterilized are placed in the baskets 72 
attached to the conveyor 18, and carried through the pre 
conditioning tube 10, across air gap 66, and into, through 
and out of the sterilizing chamber 32. The time or period 
of sterilization is controlled by control means 74. Upon 
leaving the outlet opening 40 of the outlet tube 16, the 
articles can be moved to a storage area for any required 
incubation period. 

FIG. 2 shows an embodiment of the present invention 
in which the tubes 14 and 16 are connected to the side 
walls 20 and 22, respectively, of the vessel 12, adjacent 
the bottom wall 30, whereby the inlet and outlet passage 
ways 34 and 36, respectively, are in ?uid communication 
with the chamber 32 at the bottom of the chamber. 

While the present invention has been described with 
reference to the preferred embodiment thereof, it is to 
be understood that the present invention is not limited 
thereto. For example, other heavier-than-air sterilizing 
gases than ethylene oxide can be used. The precondition 
ing tube v10 is not an essential part of the present inven 
tion; it can be eliminated. Any of a great variety of differ 
ent types of conveyors can be used; it is not necessary to 
use a conveyor of the type shown in the ?gure. While 
in the preferred embodiment the sterilization period is 
controlled by controlling the speed of the conveyor (by 
means of control means 74), it is also possible to control 
the sterilization period by controlling the length of the 
conveyor path within the sterilizing chamber 32. In the 
preferred embodiment of the present invention, the arti 
cles to be sterilized are moved down into the sterilizing 
chamber 32 and up and out of the sterilizing chamber 32 
through openings 38 and 40 which are positioned higher 
than or above the top level of the sterilizing gas within 
the sterilizing chamber. The conveyor 18 can move inter 
mittently rather than continuously, especially where the 
vessel 12 of the present invention is preferred to be used 
in a batch type process. It is possible to use other means 
for introducing and removing the articles being sterilized 
than a continuous conveyor. Furthermore, the sterilizing 
vessel 12 can be provided with a single tube in ?uid com 
munication with the sterilizing chamber 32, through which 
tube the conveyor 18 can pass twice, once for carrying 
incoming articles and once for carrying outgoing articles. 
Also, more than two tubes can be employed, as for 
example, when more than one conveyor per sterilizing 
chamber is used. The tubes 14 and 16 can be connected 
to the top wall 28 as shown or to any of the sidewalls 
20-26 or even to the bottom wall 30. ‘ 

I claim: 
1. A sterilizer for sterilizing articles to be sterilized 

With a sterilizing [gas comprising: 
a sterilizing vessel, 
a sterilizing chamber in said vessel and being perma 

nently open to ambient, 
a quantity of heavier-than-air sterilizing gas in said 

chamber, 
means for maintaining said quantity of heavier-than 

air sterilizing gas in said chamber in a quiescent 
condition, and 

means for conveying articles to be sterilized into, 
through and out of said sterilizing gas. 

2. The apparatus according to claim 1 wherein said 
conveying means includes means for continuously con 
veying said articles into, through, and out of said chamber. 

3. The apparatus according to claim 2 including means 
for sealing said chamber from atmosphere except for 
passageways into said chamber through which said articles 
are conveyed. 

4. The apparatus according to claim 3 including an 
inlet tube and an outlet tube each connected to said cham 
her and having an inlet and an outlet passageway respec 
tively in ?uid communication with said chamber. 

5. The apparatus according to claim 4 wherein said 
inlet and outlet tubes are connected to said chamber at 
the bottom of said chamber for conveying articles to be 
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sterilized into said chamber at the bottom of said cham 
ber and out of said chamber at the bottom of said 
chamber. 

6. The apparatus according to claim 5 including COOIing 
coils connected to each of said tubes. 

7. The apparatus according to claim 5 wherein each 
of said tubes and respective passageways includes a por 
tion thereof positioned above the top level of said ster 
ilizing chamber. 

8. A sterilizer for use with a sterilizing gas comprising: 
a sterilizing vessel having a sterilizing chamber adapted 

to retain a quantity of sterilizing gas, 
at least one tube connected to said sterilizing vessel 
and having a passageway in ?uid communication 
with said sterilizing chamber, 

a conveyor, for carrying articles to be sterilized, extend 
ing into and out of said sterilizing chamber through 
said passageway, and 

means for controlling the concentration of the steriliz 
ing gas within said sterilizing chamber. 

9. The apparatus according to claim 8 wherein said at 
least one tube is connected to said vessel at the bottom 
of said vessel and said passageway is in ?uid communica 
tion with said chamber at the bottom of said chamber. 

10. The apparatus according to claim 8 wherein said 
at least one tube consists of two tubes, each of which has 
a passageway in ?uid communication with said chamber 
and wherein said conveyor extends into said chamber 
through one passageway and out of said chamber through 
the other passageway and including means for completely 
sealing said chamber from atmosphere except for said 
passageways. 

>11. A sterilizer for use with a sterilizing gas comprising: 
a sterilizing vessel having an enclosed sterilizing cham 

ber adapted to retain a quantity of sterilizing gas; 
at least one tube connected to said vessel and having a 

passageway in ?uid communication with said cham— 
her, said chamber being permanently open to ambient 
through said passageway, and said passageway having 
a cross-sectional area su?iciently large to allow 
articles to be conveyed into and out of said chamber; 

means for sealing said chamber from atmosphere except 
for said passageway; 

said sterilizing chamber being adapted to retain a quan 
tity of heavier-than-air sterilizing gas and wherein 
each of said tubes includes a portion thereof posi 
tioned above the top level of said sterilizing chamber 
such that a length of each of said passageway is also 
positioned above said top level; and 

means for controlling the concentration of the steri~ 
lizing gas within said sterilizing chamber. 

12. The apparatus according to claim 11 wherein each 
of said inlet and outlet tubes is connected to said cham 
ber at the bottom of said chamber. 

13. The apparatus according to claim 11 wherein said 
at least one tube comprises an inlet tube and an outlet 
tube, and including a conveyor positioned in said inlet and 
outlet tubes for carrying articles to be sterilized into and 
out of said chamber. 

14. The apparatus according to claim 13 wherein said 
conveyor includes means for continuously conveying 
articles into and out of said chamber. 

15. The apparatus according to claim 14 wherein said 
tubes are connected to the bottom of said vessel and said 
passageways are in ?uid communication with said cham 
ber at the bottom of said chamber. 

16. The apparatus according to claim 15 including con 
densing coils connected to said tubes for condensing out 
any sterilizing gas existing in said passageways above an 
interface between air and a quantity of sterilizing gas in 
said passageways. 

17. The apparatus according to claim 16 including 
means for varying the speed of said conveyor. 

18. The apparatus according to claim 17 including 
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6 
means for heating any sterilizing gas in said sterilizing 
vessel. 

19. The apparatus according to claim 11 including a 
quantity of heavier-than-air sterilizing gas ?lling said 
chamber up to a predetermined level. 

20. The apparatus according to claim 19 wherein said 
gas is ethylene oxide. 

21. The apparatus according to claim 11 including 
means for maintaining an interface, between air and said 
quantity of sterilizing gas, in said length of each of said 
passageways. 

22. The apparatus according to claim 21 including con 
densing coils connected to said tubes for condensing out 
any sterilizing gas existing in said passageways above said 
interface. 

23. The apparatus according to claim 11 including means 
for varying the speed of said conveyor. 

24. The apparatus according to claim 11 including 
means for heating said sterilizing vessel. 

25. The apparatus according to claim 11 including an 
inverted, U-shaped, preconditioning tube positioned adja 
cent said inlet tube, in spaced-apart relationship thereto, 
and said conveyor extending through said U-shaped tube 
and then into said inlet tube. 

26. The appartaus according to claim 11 wherein said at 
least one tube is connected to said vessel at the bottom 
of said vessel wherein said passageways are in ?uid com 
munication with said chamber at the bottom of said cham- ' 
ber. 

27. A sterilizer for sterilizing articles to be sterilized 
with a sterilizing gas comprising: 

a sterilizing vessel having a sterilizing chamber; 
means for maintaining a quantity of a more dense 

sterilizing gas in said chamber with a gas-to-gas in 
terface between said sterilizing gas and a less dense 
?rst gas located above said sterilizing gas; 

means for conveying articles to be sterilized down into 
said sterilizing gas through said interface, through 
said sterilizing gas, and up out of said sterilizing gas 
through said interface; and 

means for controlling the concentration of said steri— 
lizing gas within said chamber. 

28. A sterilizer for use with a sterilizing gas comprising: 
a sterilizing vessel having an enclosed sterilizing cham 

ber adapted to retain a quantity of sterilizing gas; 
an inlet and an outlet tube connected to said vessel, 

and having inlet and outlet passageways, respectively 
in ?uid communication with said chamber; 

means for sealing said chamber from atmosphere except 
for said passageways; 

a conveyor positioned in said inlet and outlet tubes 
for carrying articles to be sterilized into and out of 
said chamber, respectively; 

said sterilizing chamber being adapted to retain a quan 
tity of heavier-than-air sterilizing gas and wherein 
each of said tubes includes a portion thereof posi 
tioned above the top level of said sterilizing chamber 
such that a length of each of said passageways is 
also positioned above said top level; 

an inverted, U-shaped, preconditioning tube positioned 
adjacent said inlet tube, in spaced-apart relationship 
thereto, and said conveyor extending through said 
U-shaped tube and then into said inlet tube, and 

means for controlling the heat and moisture conditions 
within said U-shaped tube. 

29. The apparatus according to claim 28 wherein said 
inlet and outlet tubes are connected to the bottom of said 
vessel such that said inlet and outlet passageways are in 
?uid communication with said chamber at the bottom 
of said chamber. 

30. The method of sterilizing articles comprising: 
conveying articles to be sterilized into and out of an en 

closed sterilizing chamber ?lled with heavier-than-air 
sterilizing gas through enclosed inlet and outlet pas 
sageways, respectively, extending from a position 
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above the top level of said chamber down into said 
chamber, and 

maintaining said chamber open to ambient through said 
passageways during said conveying step and during 
sterilization of said articles. 

31. The method according to claim 30 wherein said 
conveying step comprises conveying articles into and out 
of said chamber at the bottom of said chamber. 

32. The method according to claim 30 including main 
taining an air-sterilizing gas interface in each of said pas 
sageways and above said top level. 

33. The method according to claim 32 wherein said con 
veying step comprises conveying articles into and out of 
said chamber at the bottom of said chamber and including 
sealing said chamber from atmosphere except for said 
passageways. 

34. The method according to claim 30 including sealing 
said chamber from atmosphere except for said passage 
ways. 

35. A method for use in sterilizing articles comprising: 
maintaining a quantity of a heavier-than-air sterilizing 

gas in a sterilizing chamber sealed from ambient ex 
cept for the hereinafter recited passageways, 

maintaining an inlet and an outlet passageway in ?uid 
communication with said chamber, 

maintaining at least a portion of said passageways above 
the top level of said chamber to substantially prevent 
said gas from escaping from said chamber, and 

maintaining said chamber permanently open to ambient 
through said passageways. 

36. The method according to claim 35 including main 
taining said chamber full of said gas, maintaining an air 
sterilizing gas interface in said portion of said passage 
ways, employing for said passageways, passageways of 
sui?cient cross-sectional area to allow articles to be steri 
lized to be conveyed into and out of said chamber through 
said passageways, and controlling the concentration of the 
sterilizing gas in said chamber. 

37. The method according to claim 36 including main 
taining said inlet and outlet passageways in ?uid com 
munication with the bottom of said chamber. 

38. The method of sterilizing articles comprising: 
maintaining heavier-than-air sterilizing gas in a quies 

cent condition in a sterilizing chamber, 
continuously conveying articles to be sterilized into 

said chamber, through said sterilizing gas, and out 
of said chamber, and 

preventing said sterilizing gas from escaping from said 
sterilizing chamber. 

39. The method of sterilizing [articles to be sterilized 
in a continuous manner, and with heavier-than-air steriliz 
ing gas, comprising: 

conveying said articles through a ?rst enclosed pas 
sageway, said ?rst passageway extending into a steril 
izing chamber from a position above the top level 
of said chamber down into said chamber, said cham 
ber containing heavier-than-air sterilizing gas, 

maintaining said araticles in said chamber and exposed 
to said gas for a predetermined time period, 

conveying said articles up out of said chamber through 
a second enclosed passageway extending above said 
top level, 

maintaining said chamber sealed from atmosphere ex 
cept for said passageways, and 

maintaining said chamber open to ambient through 
said passageways during said conveying and main 
taining steps. 

40. The method according to claim 39 including main 
taining said chamber full of said gas and maintaining an 
air-sterilizing gas interface in each of said passageways. 

41. The method according to claim 40 wherein said 
conveying steps comprise conveying articles into and out 
of the bottom of said chamber through said passageways 
connecting with the bottom of said chamber. 

42. The method according to claim 41 including con 

10 

15 

20 

25 

35 

40 

50 

55 

65 

70 

75 

8 
trolling the concentration of the sterilizing gas in said 
chamber and controlling the humidity in said sterilizing 
chamber. 

43. The method accordng to claim 39 including: 
controlling the sterilization period by controlling the 

speed at which said articles are conveyed into and 
out of said chamber. 

44. The method according to claim 39 including: 
maintaining said sterilizing chamber at a temperature 

of between about 70 and 180° F. 
45. The method according to claim 39 including: 
controlling the concentration of the sterilizing gas and 

the humidity in said sterilizing chamber. 
46. A method for sterilizing articles in a sterilizing gas 

comprising: 
con?ning a quantity of a sterilizing gas in a chamber 
open to a ?rst gas, said sterilizing gas being more 
dense than said ?rst gas, such that a gas-to-gas inter 
face is formed between said sterilizing gas and said 
?rst gas, and 

feeding articles to be sterilized down into said steriliz 
ing gas through said interface, and then up out of 
said sterilizing gas through said interface, to expose 
said articles to said sterilizing gas. 

47. The method according to claim 46 wherein said ?rst 
gas is air and wherein said feeding step comprises con 
tinuously feeding said articles down into, through, and 
up out of said sterilizing gas. 

48. The method according to claim 47 including pre 
venting said sterilizing gas from escaping from said cham 
ber. 

49. The method according to claim 47 including main 
taining said chamber full of said sterilizing gas, maintain 
ing said interface in at least one passageway extending 
above a top level of said chamber, and maintaining said 
chamber enclosed except for said at least one passage 
way. 

50. The method of sterilizing articles to be sterilized, in 
a continuous manner, and with heavier-than-air sterilizing 
gas, comprising: 

conveying said articles through a ?rst enclosed passage 
way, said ?rst passageway extending into a sterilizing 
chamber from a position above the top level of said 
chamber down into said chamber, said chamber con 
taining heavier-than-air sterilizing gas, 

maintaining said articles in said chamber and exposed 
to said gas for a predetermined time period, 

conveying said articles up out of said chamber through 
a second enclosed passageway extending above said 
top level, 

maintaining said chamber sealed from atmosphere ex 
cept for said passageways, 

maintaining said chamber full of said gas, 
maintaining an air-sterilizing gas interface in each of 

said passageways, and 
condensing out sterilizing gas existing in said passage 
ways above said interfaces. 

51. The method according to claim 50 wherein said 
conveying steps comprise conveying said articles into the 
bottom of said sterilizing chamber and conveying articles 
out of said chamber at the bottom of said chamber. 

52. The method of sterilizing articles to be sterilized, 
in a continuous manner, and with heavier-than-air steril 
izing gas, comprising: 

conveying said articles through a ?rst enclosed passage 
way, said ?rst passageway extending into a sterilizing 
chamber from a position above the top level of said 
chamber down into said chamber, said chamber con 
taining heavier-than-air sterilizing gas, 

maintaining said articles in said chamber and exposed 
to said gas for a predetermined time period, 

conveying said articles up out of said chamber through 
a second enclosed passageway extending above said 
top level, 
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maintaining said chamber sealed from atmosphere ex 

cept for said passageways, and 
preconditioning said articles by conveying said articles 

through an inverted U-shaped tube prior to convey 
ing them into said chamber, and controlling the heat 
and moisture conditions in said inverted U-shaped 
tube. 

53. The new use of a sterilizer of the continuous type 
including a sterilizing chamber permanently open to at 
mosphere and a conveyor for continuously moving arti 
cles to be sterilized into, through and out of said cham 
ber, said new use comprising: 

maintaining a quantity of heavier-than-air sterilizing 
gas in said chamber in a quiescent condition, and 
sterlizing articles in said chamber. 

54. The new use of a sterilizer of the continuous type 
including a sterilizing chamber permanently open to at 
mosphere and a conveyor for moving articles to be steri 
lized into, through and out of said chamber, said new use 
comprising: 

maintaining a quantity of heavier-than-air sterilizing 
gas in said chamber in a quiescent condition, 

continuously conveying articles to be sterilized into, 
through and out of said chamber, and 

preventing said gas from escaping from said chamber. 
55. The new use according to claim 54 wherein said 

preventing step comprises maintaining said chamber sealed 
from atmosphere except for at least one passageway and 
wherein said conveying step comprises conveying said 
articles through said at least one passageway, and where 
in said preventing step also comprises maintaining at least 
a portion of said at least one passageway above the top 
level of said sterilizing gas. 

56. The new use according to claim 55 including: 
maintaining an air-sterilizing gas interface in said portion 
of said passageways. 

57. The new use according to claim 54 including main 
taining said chamber sealed from atmosphere except for 
an inlet passageway and an outlet passageway, and con 
veying said articles into and out of said chamber through 
said inlet and outlet passageways, respectively. 

58. The new use according to claim 57 wherein said 
continuously conveying step comprises conveying articles 
into and out of the bottom of said chamber. 

59. The new use of a sterilizer of the continuous type 
including a sterilizer chamber and a conveyor for moving 
articles to be sterilized down into, through, and up out 
of said chamber, said new use comprising: 

introducing a quantity of a more dense sterilizing gas 
into said chamber such that a gas-to-gas interface is 
formed between said sterilizer gas and a less dense 
?rst gas located above said sterilizing gas, and 

continuously conveying articles to be sterilized down 
into, through, and up out of said sterilizing gas. 
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60. The new use according to claim 59 wherein said 

?rst gas is air and including the step of controlling the 
concentration of said sterilizing gas in said chamber. 

61. The new use of a sterilizer of the continuous type 
including a sterilizing chamber open to atmosphere and 
a conveyor for moving articles to be sterilized into, 
through and out of said chamber, said new use com 
prising: 

maintaining a quantity of heavier-than-air sterilizing 
gas in said chamber in a quiescent condition, 

continuously conveying articles to be sterilized into, 
through and out of said chamber, 

preventing said gas from escaping from said chamber, 
said preventing step comprising maintaining said cham 

ber sealed from atmosphere except for at least one 
passageway, 

said conveying step comprising conveying said articles 
through said at least one passageway, 

said preventing step also comprising maintaining at 
least a portion of said at least one passageway above 
the top level of said sterilizing gas, 

maintaining an air-sterilizing gas interface in said por 
tion of said at least one passageway, and 

condensing out sterilizing gas present in said at least 
one passageway above said interfaces. 

62. The new use according to claim 61 wherein said 
continuously conveying step comprises conveying articles 
into and out of the bottom of said chamber. 
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