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The invention relates generally to controlled atmosphere 
assembles or apparatus wherein assembly and other proc 
essing operations may be performed under controlled con 
ditions in connection with the manufacture of products re 
quiring extremely close manufacturing limits as to pro 
cedures employed and product quality, and particularly 
to such an apparatus wherein the materials must be Suit 
ably processed before the desired operations can be per 
formed thereon. 
The invention is particularly suited for use in the manu 

facture of semi-conductor components, as for example, in 
the manufacture of controlled power rectifiers and the like, 
in which the enclosure must provide a physical work 
space of suitable size and shape to permit the performance 
of the desired operations, which work space must also 
provide a suitable environment, as for example, an inert 
gas atmosphere. It also must be of a size and shape to 
provide the necessary working facilities for the materials 
as well as any apparatus to be employed in connection 
therewith, and it must afford and provide all necessary 
controls and safety devices to enable the entire assembly 
to follow specified manufacturing procedures and main 
tain the final product within very close specified limits. 
The present invention is directed to an apparatus where 

in the desired constituents may be disposed within the as 
sembly, suitably processed as to moisture, etc., as for eX 
ample, by means of a vacuum over or the like, whereby a 
very low dew point may be obtained which in turn would 
require that the gas atmosphere employed be as dry as 
economically possible and that a minimum amount of 
Such dry gas be required. 
At the same time it is substantially essential that such 

an environment have a maximum of cleanliness from the 
standpoint of dust particles, formed Vapors, funes, etc., 
and that the apparatus therefor be constructed of ma 
terials and having a design which will promote and main 
tain maximum cleanliness. 
The apparatus utilizes vacuum ovens to reduce the 

moisture content which are so constructed that the ma 
terials to be worked on may be placed in the oven from 
the exterior of the apparatus and following the desired 
operational cycle, the materials may be selectively with 
drawn from the oven at the interior of the apparatus and 
the desired operations performed upon the materials, fol 
lowing which they may be removed therefrom through a 
suitable interlock which will prevent contamination of the 
interior of the apparatus. 

Apparatus capable of Satisfying the extreme require 
ments imposed, of necessity, requires efficient and ac 
curate control of the working conditions and operative 
phases of the apparatus, as Well as adequate safeguards to 
insure an indication of improper operation and protection 
against possible damage resulting therefrom. Apparatus 
of the type here involved and the materials upon which 
operations are to be performed are such that a consider 
able investment in materials may be handled in the ap 
paratus at one time, and may run into many thousands of 
dollars, as a result of which maximum safety precautions 
must be maintained. 
The present invention therefore has among its objects 

the production of controlled atmosphere assembly which 
will satisfy the conditions imposed with respect to the 
environment, working facilities and controls and safety 
features necessary to assure efficient production. 
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2 
Another object of the invention is the production of 

such an apparatus which may be readily adjusted to meet 
desired operating characteristics and following which is 
Substantially completely automatic in operation, requiring 
no specialized supervision or the like, as well as insuring 
uniformity in the final product. 

More specifically the invention has among its objects 
the production of an assembly having a high degree of 
automatic control with visual indication of the operation of 
each sequence or step in the manufacturing process, high 
efficiency of interior illumination in the apparatus, efficient 
control and distribution of the inert atmosphere main 
tained within the apparatus, as well as an extremely low 
leakage rate of gas from the assembly, and a design which 
promotes and facilitates cleanliness within the enclosure. 
Many other objects and advantages of the present in 

vention will be obvious to those skilled in the art from 
the disclosure herein given. 

In the drawings, wherein like reference characters indi 
cate like or corresponding parts: 
FIGS. 1 and 2 are perspective views of the front and 

rear, respectively, of a machine embodying the present 
invention with piping connections and the like being 
omitted; 

FIG. 3 is a front elevational view of the assembly; 
FIG. 4 is a transverse sectional view taken approxi 

mately on the line 4-4 of FIG. 3; 
FIG. 5 is a transverse sectional view through one of the 

oven units taken approximately on the line 5-5 of FIG. 4; 
F.G. 6 is a horizontal sectional view through the oven, 

taken approximately on the line 6-6 of FIG. 5; 
FIG. 7 is a sectional view taken approximately on the 

line 7-7 of FIG. 3; 
FIG. 8 is a sectional view through the right hand end 

Wall and interlock structure, as viewed in FIG. 3, taken on 
a line corresponding to the line 8-8 of F.G. 4; 

FIG. 9 is an enlarged front elevational view of the 
control panel; 

FIG. 10 is a diagrammatic figure of the vacuum and gas 
circuits; 

F.G. 11 is a diagrammatic figure of a portion of the elec 
trical System showing the connections to the automatic 
timer; 

FIG. 12 is a diagrammatic figure illustrating the elec 
trical circuit for the ovens; 

FIG. 13 is a chart illustrating the sequence and dura 
tion of the timing cycles of the various components of the 
apparatus, the intermediate portion of the chart being 
broken away; and 

FIG. 14 is a diagrammatical figure of the timer circuits 
illustrating the cam connections and solenoid connections, 
etc. 
The present invention contemplates the provision of an 

enclosure or chamber, sometimes termed "glove boxes,” 
the embodiment illustrated being designed for two oper 
ators working from the front of the cabinet structure 
and each being provided with an oven structure and ali 
necessary controls, etc., to maintain operation of one 
oven independent of the other. Thus operations on the 
assembly may be staggered. To insure uniformity of 
operations, the ovens and associated components are auto 
matically cycled, whereby it is merely necessary to init 
iate the cycle, following which the apparatus will operate 
to the end thereof without further manual attention. 

in the manufacture, for example, of semi-conductor 
rectifiers it usually is necessary to thoroughly dry the 
materials, and effect any assembly operations in a dust 
free, preferably inert atmosphere, thereby eliminating con 
tamination. Entrance to the enclosure by the oper 
ator is accomplished by means of Tubber gloves which 
are connected at their open ends to the enclosure front 
Wail which is also provided with a glass viewing area, 
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by means of which the operator may see inside the con 
tainer and the operations being performed therein. Open 
ing on the rear wall of the enclosure is a pair of oven 
structures which are electrically heated and maintained 
to close tolerances, each oven being provided with a 
door to the exterior, whereby the materials may be in 
serted in the oven from the exterior without affecting 
the atmosphere within the enclosure and following the 
heating operations performed in the oven, the operator 
may remove the materials through the inner door into 
the enclosure. Disposed at each end of the enclosure 
is an interlock chamber having a door at its inner end 
opening into the enclosure and at its opposite end with 
a door opening on the exterior, whereby the finished ma 
terials may be placed from the interior into the inter 
lock and after the inner door has been closed removed 
from the interlock through the outer door without con 
tamination of the enclosure interior. 

Briefly, the general operations automatically performed, 
in addition to the maintenance of a controlled atmos 
phere, within the enclosure, include, following loading 
of the oven with the materials to be operated upon, an 
initial flow of dry gas through the oven for a specified 
length of time following which the gas flow is then 
cut off and the oven made vacuum tight. The oven 
may then be initially exhausted under the action of a 
Vacuum pump and the oven heaters actuated to raise 
the temperature in the oven. After a certain time inter 
val, a diffusion pump may be turned on, including all 
controls necessary for its proper operation, and when 
properly operating is placed in series with the vacuum 
pump which performed the roughing vacuum operation 
and a high vacuum created by the diffusion pump. Oper 
ation of the heating and vacuum system is continued 
for a period of hours, and after the required period is 
terminated, the vacuum pumps are cut off and an inert 
gas, Such as dry nitrogen, is permitted to flow through 
the oven for a specified length of time, at the end of which 
the cycle is complete and the oven doors may be opened 
from the inside to permit removal of the material there- : 
from. All controls other than the opening of the oven 
door by the operator are automatic once a cycle has 
been started, whereby very uniform results in the process 
ing operations may be achieved. The apparatus will 
be described in connection with a six hour cycle on the 
Ovens and as each oven has its individual controls, etc., 
the operation may be suitably staggered, for example, 
whereby an oven load will be available every three hours. 
The operator thus is relieved from control or super 

vision of the various processing operations and may con 
centrate on the assembly operations to be performed. 

All of the circuits and functions controlled by the 
automatic mechanism are provided with safety devices 
Such as fuses, etc., and in addition pilot lights are pro 
vided indicating whether a particular circuit is on or 
off, thus giving a visual indication of the operation as 
well as the particular phase or stage of the complete 
cycle at which an oven may be. Similarly fuse struc 
tures may be of the indicating type whereby a ready in 
dication would be presented in the event servicing is 
required. 

General enclosure construction 

To simplify the general disclosure, the various elec 
trical wiring, piping Solenoids, pumps, etc., as well as 
the electrical timer and various electrical components, 
are of standard commercial construction and per se do 
not form a part of the invention, in view of which only 
diagrammatic figures illustrating flow and electrical con 
nections have been illustrated. 

Referring to the drawings and more particularly to 
FGS. 1 through 4, the reference numeral indicates 
generally a controlled atmosphere working enclosure, 
above which is disposed an instrument and control panel 
indicated generally by the numeral 2, adapted to house 
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4. 
the gauges, pyrometers, fuses, indicating lights, etc. Ex 
tending from the rear of the enclosure are ovens 3a 
and 3b, and disposed at opposite ends of the enclosure 
are interlock chambers indicated generally by the nu 
merals 4a and 4b. 
As illustrated in FGS. 4 and 8, the enclosure com 

prises a bottom wall 5, a top wall 6, a front wall 7, 
rear wall 8 and end walls 9a and 9b. The front wall, 
top and bottom walls and rear walls are fabricated as 
a single unit, and the end edges thereof having inwardly 
directed flanges 51. The walls and flanges, as is clearly 
illustrated in the drawings, are joined without sharp cor 
ners, instead employing rounded corners having no inter 
Secting faces, thereby eliminating any possibility of ac 
cumulation of dust or other material thereat. The side 
walls 9a and 9b are constructed in the form of planar 
members secured to the flanges i by the studs 2 extend 
ing from the fanges and passing through the respective 
side plate and secured thereto by suitabie means such 
as washers and nuts as illustrated, a gasket member 3 
being disposed between the opposing faces of the end 
plate and flanges to effect an efficient shield therebetween. 
The front wall 7, as illustrated, comprises a vertical 

extending portion 4 and an inclined portion 15, the 
vertically extending portion 4 having four openings 
therein defined by glove rings 6 adapted to receive the 
usual arm length rubber glove, the open ends of the lat 
ter extending around and being suitably secured to the 
associated glove ring, thereby permitting the operator to 
insert his glove hand and arm into the enclosure with 
out danger of contamination of the interior or materials 
contained therein. 
The inclined wall 15 may be provided with a generally 

rectangular shaped opening 7 therein defined by inward 
ly extending flanges 8, the opening being sealed by a 
pane of glass 9 having its peripheral edges inset in a 
suitable gasket member 2 and secured to the wall by 
an annular rectangularly shaped mounting frame 22 Se 
cured to the enclosure by a plurality of studs 23 and 
cooperable nuts 23. Likewise, the top 6 of the enclosure 
nay be provided with an opening 24 therein, Sealed by 
a pane of glass 25, annular gasket member 26, a general 
ly C-shape in transverse cross-section, and retaining ring 
27 secured to the enclosure by studs 28 and nuts 23. 

The ovens 3a and 3b are mounted in a rear wall 8 of the 
enclosure which is provided with openings of a size to 
receive the outer oven housing 29 which is illustrated as 
comprising an outer section 3; and an inner section 32 
which are provided with mating flanges 33 and 34, re 
spectively, secured together and to the wall 8 by studs 35 
carried by the latter and cooperable nuts 35, a suitable 
gasket member 36, illustrated in FIG. 7, being disposed 
therebetween to provide a gas-tight seal. Each oven is 
provided with a front face plate or member 37 and a 
similar rear face or member 38, the member 37 being se 
cured to the section 32 of the casing by inwardly directed 
Studs 39 secured to the inwardly directed flange 42 of the 
casing section and cooperable nuts, a gasket member 42 
being disposed between the face 37 and the adjacent face 
of the flange 41 to form a gas-tight seal. 
Each oven is provided with an inner door indicated 

generally by the numeral 43 disposed within the enclosure 
and an outer door indicated generally by the numeral 44 
disposed at the opposite outer end of the oven. 
The interlocks 4a and 4b are of similar construction 

and each comprises a generally tubular body portion 45 
of generally rectangular Cross section, similarly construct 
ed at opposite ends with outwardly extending flanges 46 
illustrated in FIGS. 4 and 8, each flange being provided 
With an inwardly offset portion 37 adapted to receive a 
gasket 48. Each interlock is provided with an inner door 
49 and an outer door 49, the respective doors seating on 
the associated gasket member 48, thereby effectively seal 
ing the interlocked chamber. Each interlock is provided 
with a suitable gas inlet 51 and a gas outlet 51", and pref 
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erably each interlock is provided with a diffusing member 
52 adapted to be positioned upon the bottom wall of the 
associated interlock spaced therefrom by peripheral flanges 
53, the plate being provided with a plurality of ports 
54 therein in effect forming a manifold for the discharge 
of gas into the interlock as well as providing a support 
for materials placed therein. 

Each interlock is adapted to be secured to its associated 
side walls 9a or 9b by studs 55 rigidly carried by the side 
wall and extending through the flanges 46 of the inter 
lock and secured by suitable means such as nuts 55, a 
gasket 56 being disposed between the mating surfaces of 
the interlock and side walls to form a gas-tight seal. Each 
door 49 and 49' is adapted to be pivotally supported by 
hinges 57 and secured in closed position by latch mem 
bers carried by the associated door and a strike 59 mounted 
on the adjacent flange. The hinge and latch hardware 
on the interlock preferably are of a type similar to those 
used on refrigerator doors and the like and are preferably 
of the type that are compensating for wear to insure ade 
quate sealing at all times. 
As illustrated in FGS. 4 and 8, inert gas is adapted 

to be admitted to the enclosure through an inlet tube 69 
and distributed along the bottom front cover of the en 
closure in a plenum duct formed by an angular shaped 
member 6 having discharge 61' in the vertical wall there 
of. The member 6 is provided with longitudinally ex 
tending flanges bearing on the front and bottom walls re 
spectively and secured thereto by diagonally extending 
Studs 62 and cooperable nuts. 
The gas is exhausted from the enclosure through one 

or more outlet conduits 63 (FGS. 2 and 4). 
The enclosure may be mounted on a suitable base mem 

ber B by means of studs extending downwardly from the 
bottom 5 and the member which in turn may be supported 
by a suitable leg structure indicated generally by the 
letter S illustrated in FG, 3. 

The oven structures 

Referring to FIGS. 4 through 7, each oven is provided 
with an inner shell indicated generally by the numeral 64, 
forming a top wall 65, a bottom wall 66 and side walls 
67, having their oppositely disposed end edges welded or 
otherwise secured to the front and rear plates or members 
37 and 38, respectively, to form a gas tight seal. 

Extending downwardly from the bottom 66 and com 
municating with the interior of the oven is a gas inlet 
pipe 68 and in like manner extending upwardly from the 
top wall 65 and communicating with the interior in a gas 
outlet member 69. Disposed about the outer periphery 
of the shell 64 are a plurality of heating units 71 which 
are secured to the outer face of the shell 54 by a plu 
rality of elongated channel shaped members 72 which 
extend transversely to the heating units 71 and are Se 
cured in operative position by a plurality of studs 73 
disposed adjacent opposite ends of the attaching mem 
bers 72, the studs being rigidly secured to the shell 64 
and having cooperable nuts threaded on their outer ends. 
Heating elements 74 are also disposed at the corners of 
the shell and secured in place by attaching members 75, 
likewise secured to the shell by studs and nuts. 

Communicating with the shell interior is a vacuum ex 
haust pipe 76 and mounted in contact with the shell 64 at 
the side wall opposite the pipe 76 are respective tempera 
ture sending units 77, FIG. 4 in dotted lines illustrating 
the relative location of the units 77 on the opposite side 
wall to that illustrated in F.G. 4. Spaced outwardly from 
the shell 64 and enclosing the latter and the heating units 
are heat shields or walls 78 formed from generally rec 
tangular shaped panels secured adjacent their outer end 
edges by angles to the plates 37 and 38, and disposed be 
tween the side walls 78 and the walls of the shields 3 and 
32 in a mass of heat insulating material 79. 
The ovens are provided with a plurality of shelves 3f, 

illustrated in FIGS. 5 and 6. Each oven is constructed 

O 

5 

20 

30 

35 

40 

60 

65 

75 

6 
to receive three such shelves, two of which are illustrated 
in FIG. 5. Each shelf is generally rectangular in shape 
and is provided with a plurality of openings 32 therein 
which are covered by suitable mesh screening 83, where 
by adequate Support for the materials to be contained is 
provided and at the same time permitting gas to be diffused 
through the oven chamber. To facilitate such diffusion 
a perforated plate 84 is disposed in the bottom of the 
oven cooperating with the bottom wall of the oven to form 
a plenum chamber which will relatively uniformly dis 
tribuie gas coining in through the inlet 68 throughout the 
area of the oven. 

Each shelf is provided with downwardly extending pe 
ripheral flanges 85 adjacent their sides edges and similar 
flanges 86 adjacent their front and rear edges. Each 
shelf is supported by a plurality of rollers 87 rotatably 
mounted on studs carried by the flanges 85 and adapted 
to travel on guide channels 88 suitably secured to the 
side walls of the shell 64, the shelves 82 having open 
ings 89 therein through which the rollers 37 may ex 
tend, upward movement or tilting movement of the shelves 
being prevented by detachable strips 91 disposed above 
the rollers and restraining upward movement thereof. 
The shelves thus may be moved forward or backward, 
such movement being restricted by suitable stop mem 
bers 92 extending downwardly from each shelf at op 
posite sides thereof and adapted to engage cooperable 
stop members 93 extending laterally inward from the 
guide members 88 at diagonally opposite corners. As 
will be apparent from a reference to FIG. 6, the stops 
92 on each shelf and the stops 93 on the guide members 
88 are so disposed that those at one side of the oven 
will restrict outward movement of the shelves at the 
exterior side of the oven and the opposite stops will 
restrict inward movement of the shelves into the en 
closure E, so that each shelf may be withdrawn some 
what less than half way out of the oven thereby facilitat 
ing loading of the shelves from the exterior of the en 
closure or removal of the materials from the oven into 
the enclosure. 
The doors 43 and 44 of the oven are of generally 

similar construction, but are differently supported, the rear 
door 44 being pivoted on a vertical axis, while the inner 
door 43 is vertically movable. 
The front door 43 comprises a closure plate 94 having 

an annular-shaped gasket member 95 partially inset in a 
correspondingly shaped channel in the face of the plate 
94, adapted to oppose the outer face of the plate 37, 
with the gasket forming a gas tight seal therebetween. 
The door 44 is similarly constructed including a corres 
ponding plate 96 and annular-shaped gasket 97. Each 
plate 94 and 96 is adapted to be heated by suitable heat 
ing elements 71' attached to the plates by transversely 
extending channel shaped members 72' secured to the 
plates by studs 73' rigidly mounted on the plates and 
adapted to receive nuts threaded on the exterior ends 
thereof. Disposed adjacent the heating elements of the 
doors are door shells indicated generally by the numerals 
98 and 99, respectively, each comprising an outer shell 
10 formed to provide side and top walls and having an 
inner heat shield or wall 02, suitable insulating mate 
rial 103 being disposed within the door shells. 

Each outer door 44, as illustrated in FGS. 2 and 6, 
is provided with suitable hinge means 64 and manual 
latch means 65 which are generally of the type used 
on refrigerators or the like and preferably self-compensat 
ing for wear to insure a tight seal at all times between 
the door and the oven structure. 

Each inner door 43, as illustrated in FIGS. 4, 6, and 
7, is provided at its side walls, adjacent the bottom 
of the door, with pins or studs 86 adapted to ride in 
slots 07 in parallelly disposed guide plates 1:08, and in 
like manner the upper portion of the door is provided 
with similarly disposed pins or studs i89 adapted to ride 
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in respective slots it in the guide plates i3. As il 
lustrated in FGS. 4 and 7, the top wall 6 of the en 
closure is provided with a generally rectangular shaped 
opening 12 therein of a size to permit passage of the 
doors 44 therethrough, each opening being enclosed and 
sealed by a vertically extending tubular structure i3 of 
generally rectangular cross section, provided at its top and 
bottom edges with outwardly disposed fanges i4 and 
E15, the member 13 being secured to the top 6 by 
suitable means such as studs E6 rigidly mounted on the 
top wall 6 and cooperable nuts threaded on the ends 
of the studs, a gasket member 17 effecting a gas tight 
seal at the junctions of the two members, in like man 
ner the upper end of the structure 33 is closed by a 
cover plate 18 similarly secured by studs 19 and co 
operable nuts, a sealing gasket 2 being disposed be 
tween the cover plate and the fanges i5. 
The inner door 44 is adapted to be moved from closed 

to open position by an air cylinder indicated generally 
by the numeral 22, having a piston red 23 which is 
connected at its lower end through a link 24, pivotally 
connected at its respective ends to a bracket 75 mount 
ed on the plate 37 of the door and to a clevis 26 car 
ried by the free end of the rod 123. An effective seal 
between the rod 23 and the cover plate 18 is accom 
plished by a flexible bellows structure 127 secured at its 
ends to the rod and a sleeve carried by the cover plate 
8 by ciamps :28 and 29, respectively. As illus 

trated in FGS. 4 and 6, the lower ends of each slot 67 
and 35E terminate in diagonally extending portions 97 
and 31', whereby final downward movement of the door 
will result in a lateral movement toward the plate 37, 
thereby firmly moving the sealing gasket 95 of the door 
into operative engagement with the plate 37 and form 
ing an effective seal, such inclined portions of the slots 
acting as cams, and the link 24 permitting Such move 
ment relative to the rod 23. It will be apparent that in 
operation the first movement of the door, from a closed 
position, under the action of the air cylinder 22, will 
be lateral and slightly upwardly movement, drawing 
the door away from the adjacent face of the oven, fol 
lowing which the door may be readily moved upwardly 
into the enclosure 13, and similarly when the door is 
moved downwardly it will move in a vertical direction 
without engagement with the adjacent face of the oven 
until the door approaches its lowermost position, at 
which time the slots 97" will cam the door toward the 
face of the oven and bring it into firm Sealing engage 
ment therewith. 
The electric heaters in the doors are adapted to be 

operatively connected to their power source and Suitable 
controls through flexible cords 35. 

The control panel structure 
FIGS. 7 and 9 illustrate the details of the control and 

indicating section of the machine. As the various com 
ponents in the electrical end of the machine, such as 
meters, solenoids, etc., are of generally standard con 
struction as are the various valves, pumps, etc., these 
components have not been shown in detail but will be 
described primarily in connection with the control panel 
and the wiring diagrams. Likewise, as two Ovens are em 
ployed, each of which may be operated independently of 
the other, two complete sets of controls and indicating 
equipment are employed therefor, a single indicator, etc., 
being employed in connection with common gas pres 
SS 

Referring to FIG. 9, the reference numerals 32a and 
132b designate respective indicating pyrometer controllers 
for measuring the temperatures in the ovens and nu 
merals 5.32a' and 32b' designate respective pyrometer 
controllers functioning as high temperature limiting pro 
tectors or safety devices which are connected to respec 
tive sending units 77, while the reference numerals 33a 
and 533b designate vacuum gauges for indicating the de 
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gree of vacuum in the ovens, while gauge 34 measures 
in inches of water the gas pressure in the System. 
A main circuit breaker 35 and individual circuit break 
ers 136a and 36b are provided with reference numerals 
137a and 37b representing oven contactors. 
As will hereinafter be apparent from the description 

of the electrical circuit, pilot lamps 33 are provided, the 
lights preferably being numbered to correspond with the 
particular circuits involved and positioned below and cor 
responding to the indicating lights are fuse holders 39 
which preferably are of the indicating type and become 
illuminated when the associated fuse has blown. Disposed 
above the panel 2 is a chamber or receptacle i4 in which 
is disposed electric timers 142a and 42b which are of a 
commercially procurable type, having a plurality of ac 
tuating carns by means of which corresponding Switches 
may be controlled. Also positioned in the receptacle 141 
is a ballast 43 for a plurality of fluorescent lamps 144 
disposed in a lamp chamber 345 positioned below the 
panel 2, the lamps being disposed directly above the glass 
piate 25, whereby the interior of the enclosure is very 
efficiently illuminated. The front panel 46 of the lamp 
chamber preferably is hinged adjacent its upper longi 
tudinal edge so that the panel may be rotated outwardly 
to provide access to the lamps 44. 
The details of the electrical and vacuum and gas circuits 

are illustrated in FIGS. 10 to 14. 
As most of the circuits embody duplications for each 

oven, the various diagrams for the most part will illustrate 
only one circuit or system, it being understood that in 
such cases a light circuit or system would be provided 
for the other oven assembly, etc. 

The gas and vacuum systems 
Referring to F.G. 10 which illustrates the gas and 

vacuum System for one oven, the oven 3a, for example, 
Would be connected with a Supply of gas through a suit 
able flow meter and valve which could be manually ad 
justed to give the desired pressure and flow, and con 
trolled by a solenoid valve designated valve No. 1, the 
gas entering the oven through the inlet 68 and exhaust of 
the gas through the outlet 69 as controlled by solenoid 
valve No. 2. The vacuum line 76 from the oven is op 
eratively connected to a vacuum pump (VP) by a line 
containing in series therewith solenoid valve No. 3, such 
valve controling the direct connection of the vacuum 
pump to the oven and is operative to provide an initial or 
roughing evacuation of the oven. The final or ultimate 
minimum vacuum in the oven is obtained by means of a 
diffusion pump (3P) which is provided with its water 
coolant controlled by solenoid valve No. 4, the diffusion 
pump being connected in series with the oven and the 
vacuum pump as well as in series with solenoid valves 
No. 5 and No. 6 and an intermediate cold tray (CT). 
Thus for initial evacuation the vacuum pump may be con 
nected directly through solenoid valve No. 3 to the oven, 
and when desired, valve No. 3 may be closed and valves 
Nos. 4, 5 and 6 opened, permitting final evacuation 
through the cold trap, diffusion pump and the vacuum 
pump. 

The electrical circuits 

Referring to FIGS. 11, 12 and 14, and particularly to 
FIGS. 11 and 12, the incoming power line enters a junc 
tion box therefrom to two circuit breakers 36a and 
136b, only one of which is illustrated in FIG. 11, each 
being related to a separate control circuit, and from one 
circuit breaker the line extends to fluorescent lights 44 
which are adapted to be controlled by a switch 147. The 
line from the circuit breaker 536 a also extends to a start 
button 148a, adapted to control the start of the automatic 
timer 42a, which in turn is adapted to control various 
circuits as indicated in detail in F.G. 11. 
As illustrated in F.G. 12, the oven circuit extends from 

the junction box to the circuit breaker 35 and from there 
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to the respective contactors 37a and 137b, of which only 
the contactor 37a and associated circuits are illustrated. 
Current to the oven heaters 7-7 from the contactor 
$37a is controlled by the two oven operating temperature 
controllers and indicated 32a, the main control of the 
oven heaters being under the control of circuits numbers 
and 5 of the timer. 
Referring to FIG. 14, the electrical circuits with respect 

to various can operated contacts, designated by number, 
and the solenoids, vacuum pump VP, contactors CR and 
diffusion pump DP are provided with protective fuses 139, 
the pilot lamps 38, other than with respect to the timer 
start button 43a, being designated by number. 
The air cylinder 22 is adapted to be controlled by an 

up valve and down valve indicated in FIG. 14, control of 
which is effected by two foot actuated switches i49 and 
35A, the door control circuit being controlled through con 
tacts CR of the timer, whereby the doors may be ac 
tuated only between cycles of operation of the oven, there 
by preventing possible actuation of the air cylinder during 
a heating cycle. 
The sequence and duration of the various operations 

performed by the timer and associated electrical circuits 
will be readily apparent from a reference to FIG. 13, 
which illustrates in chart from the “on” and "off' periods 
of the heaters, valves, etc. for a six hour cycle. 
Thus upon initiation of the start timer by means of the 

button 148a, the timer 142a will be actuated and will run 
for a six hour period, automatically stopping at the end 
thereof, and the indicating light adjacent the switch 43a 
will indicate that the timer is in operation. 
At the end of six minutes, cam No. 7 actuates solenoid 

valves No. 3 and No. 2, simultaneously indicating light 
No. to open the valves, permitting a flow of inert gas, 
such as very dry nitrogen, as adjusted by the flow meter 
and valve, to enter the oven through inlet 68 and ex 
hausted through outlet 69 (see FIG. 10). Simultaneously 
cams and 2 close their associated switches, actuating the 
contactor 37a and the cold trap compressor to Start pre 
warming of the oven structure. At the end of seven 
minutes the circuit to solenoids Nos. E. and 2 is opened, 
closing the valves and discontinuing the flow of gas. 
At the end of fifteen minutes No. 9 will close its asso 

ciated contacts, actuating Solenoid No. 3 opening the line 
from the vacuum outlet 76 of the oven to the vacuum 
pump and at the same time cam No. 5 closes its contacts 
to open solenoid vacuum valve No. 5. One minute later 
No. 3 closes the contacts associated therewith to start the 
vacuum pump and initial evacuation of the oven takes 
place, at the same time evacuation of the line to the dif 
fusion pump and cold trap is simultaneously effected until 
the end of the forty-eighth minute, at which time cam No. 
4 closes its associated contacts, actuating Solenoid valve 
No. 4 to supply cooling water to the diffusion pump and 
the latter is actuated. At the end of an hour and six 
minutes solenoid No. 3 is closed, as cam No. 9 permits 
its associated contacts to open, and at the end of one hour 
and nine minutes can No. 6 closes the contacts associated 
therewith, permitting solenoid valve No. 6 to open, there 
by placing the vacuum pump and diffusion pump in series, 
the latter reducing the vacuum to the desired minimum. 
These functions continue until the end of the fifth hour, 
at which time cam No. 5 opens its associated contacts, 
permitting the oven contactor to open and discontinue the 
supply of current to the oven heaters, and simultaneously 
cam No. 4 opens its associated contacts, closing Solenoid 
valve No. 4 and stopping the diffusion pump. Nine min 
utes later cam No. 3 and cam No. 6 open their associated 
contacts, disconnecting the vacuum pump and closing 
solenoid 6. Three minutes later cam No. 2 and can No. 
3 open their associated contacts, discontinuing operation 
of the cold trap and closing solenoid No. 5 to the vacuum 
pump. 

Simultaneous with such action cam No. 8 closes its 
associated contacts to actuate solenoid valves Nos. 1 
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and 2 to effect a flow of inert gas through the oven 
structure. At the end of five hours and fifty-four min 
utes cam No. 8 opens its associated contacts, discontinu 
ing the flow of gas through the oven and six minutes 
later the stop cam will operatively disconnect the timer 
and actuate a contactor which will then permit operation 
of the oven door actuating switches 149 and 15. 

Under the operations above described, the assembly 
will normally be used with an atmosphere of superclean 
dry nitrogen, as the parts to be manufactured and for 
which the assembly is designed are extremely sensitive 
to dust particles, moisture and almost any other atmos 
pheric contaminants, in view of which the nitrogen gas 
preferably will have a moisture content on the order 
of one part per million. Obviously the leakage factor 
of the assembly becomes an important factor as more 
volume changes will be required per hour to obtain a 
corresponding dew point which normally would be be 
tween -60 and -85 F., and the enclosure described 
is so constructed that leakage over a two hour period 
would be of a fraction of a foot. Likewise, the con 
struction of the enclosure, preferably of stainless steel, 
with cove corners, etc., simplifies cleaning and main 
taining of suitable cleanliness in the work space. Like 
wise, the novel plenum section adjacent the front of 
the unit uniformly and effectively distributes the entering 
of gas into the chamber throughout the length thereof, 
and is removable to permit cleaning. 

Normally the vacuum ovens would be operated at ap 
proximately 175 degrees C., and the oil diffusion pump 
DP is capable of maintaining a vacuum of one micron 
(1/1000 of a millimeter), resulting in extremely efficient 
dry operations. 

It will be noted that each function is automatically 
controlled by the automatic timer, pilot lights indicating 
the operational condition of each circuit and the stage at 
which the oven cycle is passing through at any moment. 
As a result, an extremely high degree of uniformity 
will result, the automatic controls maintaining the cycles 
within a fraction of 1%. The use of two temperature 
controls and indicators insures proper operation even 
if one of the units were to fail. 

It will be apparent that the invention enables the 
setting of the apparatus for the most efficient cycle of 
operation to achieve the desired results and when so 
set will repeat the cycle automatically without any manual 
attention other than to start the cycle. 

Having thus described our invention, it is obvious that 
various immaterial modifications may be made in the 
same without departing from the spirit of our invention; 
hence we do not wish to be understood as limiting our 
selves to the exact form, construction, arrangement and 
combination of parts herein shown and described or 
uses mentioned. 
What we claim as new and desire to secure by Letters 

Patent is: 
1. In a controlled atmosphere enclosure for processing 

and assembling materials such as semi-conductors and 
the like, the combination of an air-tight enclosure, 
means for Supplying a decontaninating gas to the en 
closure interior and discharging the same therefrom, 
the front of said enclosure having an observation window 
therein, and a plurality of access openings therein con 
Structed for closure by rubber gloves, said enclosure hav 
ing a window in the top thereof, lighting means disposed 
at the exterior of said last-mentioned window, a vacuum 
oven disposed at the rear of said enclosure and having 
a rear door opening to the exterior, and an inner door 
opening within the enclosure, said vacuum oven includ 
ing a gas inlet adjacent the bottom thereof and a gas 
outlet adjacent the top thereof, means adjacent the 
oven bottom for distributing incoming gas thereacross, 
said vacuum oven having an air exhaust port therein, air 
exhaust means including a plurality of valves for opera 
tively connecting said air exhaust means to the exhaust 
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port of said vacuum oven and controlling said gas inlet 
and outlet, electrically operated heating units disposed 
to apply heat to all sides and the doors of said vacuum 
oven, automatic timer control means including electric 
circuit means operatively related to said electrically 
operated heating units for said vacuum oven, air exhaust 
means, and the respective valves to operate the same 
in a predetermined cyclic sequence to control the func 
tions thereof for the most efficient cycle of operation 
to obtain the desired results and maintain the cycles 
within a fraction of 1% for controlling the passage 
of gas through said vacuum oven, the temperature of 
the vacuum oven and the evacuation of said vacuum 
oven over a predetermined period of time and repeating 
the cycle of operation when so set without manual at 
tention other than to start the cycle, and each function 
controlled by the automatic timer control means includ 
ing pilot lights indicating the operational condition of 
each circuit of the electric circuit means and the stage 
at which the oven cycle is passing through at any 
Onent, 
2. In a controlled atmosphere enclosure for processing 

and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means 
for supplying a decontaminating gas to the enclosure in 
terior and discharging the same therefrom, the front of 
said enclosure having an observation window therein, 
and a plurality of access openings therein constructed 
for closure by rubber gloves, said enclosure having a 
window in the top thereof, lighting means disposed at 
the exterior of said last-mentioned window, a vacuum 
oven disposed at the rear of said enclosure and including 
a rear door operatively mounted for opening to the ex 
terior, and inner door operatively mounted for opening 
within the enclosure, means for guiding said inner door 
for vertical opening and closing movement, said guide 
means being constructed to impart a final closing move 
ment to said door in a direction toward the adjacent end 
and face of the oven to seat said door in gas-tight rela 
tion and an initial opening movement away from said 
end face, means including an air cylinder having an 
actuating member operatively connected to said door for 
actuating the same, and means for effecting a seal be 
tween said actuating member and the adjacent portion of 
the enclosure, said vacuum oven provided with a gas 
inlet adjacent the bottom thereof and a gas outlet ad 
jacent the top thereof, means adjacent the oven bottom 
for distributing incoming gas thereacross, said vacuum 
oven having an air exhaust port therein, air exhaust means 
including a plurality of valves for operatively connecting 
said air exhaust means to the exhaust port of said vacuum 
oven and controlling said gas inlet and outlet, elec 
trically operated heating units disposed to apply heat 
to all sides and the doors of said vacuum oven, automatic 
timer control means operatively related to said electrically 
operated heating units for said vacuum oven, air ex 
haust means, and the respective valves to operate the 
same in a predetermined sequence for controlling the 
passage of gas through said vacuum oven, the tempera 
ture of the vacuum oven and the evacuation of said 
vacuum oven over a predetermined period of time. 

3. In a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means 
for supplying a decontaminating gas to the enclosure in 
terior and discharging the same therefrom, the front of 
said enclosure having an observation window therein and 
a plurality of access openings therein constructed for 
closure by respective rubber gloves, said enclosure includ 
ing a window in the top thereof, lighting means disposed 
at the exterior of said last-mentioned window, a vacuum 
oven disposed at the rear of said enclosure and including 
a rear door operatively mounted for opening to the ex 
terior, and an inner door operatively mounted for open 
ing within the enclosure, said vacuum oven having a gas 
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inlet adjacent the bottom thereof and a gas outlet adja 
cent the top thereof, means adjacent the oven bottom for 
distributing incoming gas thereacross, said vacuum oven 
having an air exhaust port therein, a vacuum pump and 
an oil diffusion pump, means including a plurality of valves 
for operatively connecting said vacuum pump and said 
oil diffusion pump to the exhaust port of said vacuum oven 
and controlling said gas inlet and outlet, said vacuum 
pump and oil diffusion pump operatively connected in 
series with said oil diffusion pump being operatively con 
nected to said oven and said vacuum pump to the oil 
diffusion pump, a cold trap interposed between said oil 
diffusion pump and the vacuum oven, means operatively 
connecting the vacuum pump directly with the vacuum 
oven with said valves being operative to selectively con 
trol the connection of said vacuum pump directly to the 
vacuum oven or in series with the diffusion pump and cold 
trap, electrically operated heating units disposed to apply 
heat to all sides and the doors of said vacuum oven, auto 
imatic timer control means operatively related to said 
electrically operated heating units for said vacuum oven, 
vacuum pump and oil diffusion pump, and the valves to 
automatically operate the same in a predetermined timed 
Sequence whereby gas will be passed through said vacuum 
oven, the latter brought up to an elevated temperature and 
a high degree of vacuum created therein for a predeter 
mined period of time, following which heating and evacu 
ation are discontinued and decontaminating gas again 
passed through the vacuum oven, means forming an inter 
lock chamber at a wall of said enclosure, and including a 
pair of doors, one door for opening into the enclosure 
and the other door for opening to the exterior thereof, 
means for passing decontaminating gas through said inter 
lock chamber when the latter is closed to decontaminate 
the same following opening of the door to the exterior, 
visual means for indicating actuation of the various valves, 
electrically operated heating units, vacuum pump and oil 
diffusion pump, and measuring means for indicating the 
respective temperatures, gas pressure and degree of vacu 
lm in the apparatus. 

4. in a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means for 
Supplying a decontaminating gas to the enclosure interior 
and discharging the same therefrom, the front of said en 
closure having an observation window therein, and a 
plurality of access openings therein constructed for closure 
by rubber gloves, said enclosure including a window in 
the top thereof, lighting means disposed at the exterior 
of said last-mentioned window, a vacuum oven disposed 
at the rear of said enclosure and including a rear door 
operatively mounted for opening to the exterior, and an 
inner door operatively mounted for opening within the 
enclosure, means for guiding said inner door for vertical 
opening and closing movement, said guide means being 
constructed to impart a final closing movement to said 
door in a direction toward the adjacent end and face of 
the Vacuum oven to seat said door in gas-tight relation 
and an initial opening movement away from said end face, 
means including an air cylinder having an actuating 
member operatively connected to said door for actuating 
the Same, and means for effecting a seal between said 
actuating member and the adjacent portion of the en 
closure, Said vacuum oven provided with a gas inlet ad 
jacent the bottom thereof and a gas outlet adjacent the 
top thereof, said means for supplying a decontaminating 
gas to the enclosure and discharging the same therefrom 
including means adjacent the oven bottom for distributing 
incoming gas thereacross including a gas distribution 
member at the juncture of the front and bottom walls 
of the enclosure and cooperating therewith to form a gas 
duct, Said distribution member having a plurality of dis 
charge ports therein spaced therealong, and a gas supply 
tube extending through a wall of the enclosure and open 
ing in said duct, Said vacuum oven having an air exhaust 
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port therein, air exhaust means including a plurality of 
Valves for operatively connecting said air exhaust means 
to the exhaust port of said vacuum oven and controlling 
said gas inlet and oulet, electrically operated heating 
lnits disposed to apply heat to all sides and the doors of 
said vacuum oven, autoimatic timer control means oper 
atively related to said electrically operated heating units 
for said vacuum oven, air exhaust means, and the re 
spective valves to operate the same in a predetermined 
Sequence for controlling the passage of gas through said 
vacuum oven, the temperatire of the vacuum oven and 
the evacuation of said vacuum oven over a predetermined 
period of time. 

5. In a controlled atmosphere enclosure for processing 
and assenbling material such as a semi-conductors and 
the like, the combination of an air-tight enclosure, means 
for supplying a decontaminating gas to the enclosure in 
terior and discharging the same therefrom, the front of 
said enclosure having an observation window therein, 
and a plurality of access openings therein constructed for 
closure by rubber gioves, said enclosure including a win 
dow in the top thereof, lighting means disposed at the ex 
terior of said last-mentioned window, a vacuum oven dis 
posed at the rear of Said enclosure and including a rear 
door operatively mounted for opening to the exterior, 
and an inner door operatively mounted for opening with 
in the enclosure, means for guiding said inner door for 
vertical opening and closing movement, said guide means 
being constructed to impart a final closing movement 
to said door in a direction toward the adjacent end and 
face of the vacuum oven to seat said door in gas-tight 
relation and an initial opening movement away from 
said end face, means including an air cylinder having an 
actuating member operatively connected to said door for 
actuating the same, and means for effecting a seal between 
said actuating member and the adjacent portion of the 
enclosure, said vacuum oven provided with a gas inlet ad 
jacent the botton thereof and a gas outlet adjacent the 
top thereof, said ineans for supplying a decontaminating 
gas to the enclosure interior and discharging the same 
therefrom including means adjacent the oven bottom for 
distributing incoming gas thereacross including a gas 
distribution member at the juncture of the front aid bot 
ton walls of the enclosure and cooperating therewith to 
form a gas duct, said distribution member having a plu 
rality of discharge ports therein spaced therealong, Said 
gas distribution member detachably mounted to facilitate 
cleaning of the enclosure interior, and a gas Supply tube 
extending through a wall of the closure and opening in 
said duct, said vacuum oven having an air exhaust port 
therein, air exhaust means including a plurality of valves 
for operatively connecting said air exhaust means to the 
exhaust port of said vacuum oven and controlling Said gas 
intet and outlet, electrically operated heating units dis 
posed to apply heat to all sides and the doors of said 
vacuum oven, automatic timer control means operatively 
related to said electrically operated heating units for said 
vacuum oven, air exhaust means, and the respective valves 
to operate the same in a predetermined sequence for con 
trolling the passage of gas through said vacuum oven, 
the temperature of the vacuum oven and the evacuation 
of said vacuum oven over a predetermined period of 
time. 

6. In a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means for 
supplying a decontaminating gas to the enclosure in 
terior and discharging the same therefrom, the front of 
said enclosure having an observation window therein, 
and a plurality of access openings therein constructed for 
closure by respective rubber gloves, a vacuun oven dis 
posed at the rear of said enclosure and including a rear 
door operatively mounted for opening to the exterior, and 
an inner door operatively mounted for opening within the 
enclosure, means for guiding said inner door for vertical 
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opening and closing movement, said guide means being 
constructed to impart a final closing movement to said 
door in a direction toward the adjacent end and face of 
the vacuum oven to seat said door in gas-tight relation 
and an initial opening movement away from said end face, 
means including an air cylinder having an actuating mem 
ber operatively connected to said door for actuating the 
same, and means for effecting a seal between said actu 
ating member and the adjacent portion of the enclosure, 
said vacuum oven provided with a decontaminating gas 
inlet and a decontaminating gas outlet therein, means for 
distributing incoming decontaminating gas across the vac 
uum oven, said vacuum oven having an air exhaust port 
therein, air exhaust means including a plurality of valves 
for operatively connecting said air exhaust means to the 
exhaust port of said vacuum oven and for controlling said 
decontaminating gas inlet and gas outlet, heating units 
disposed to apply heat to said vacuum oven, automatic 
timer control means operatively related to said vacuum 
oven heating units, air exhaust means and the respective 
valves to operate the same in a predetermined sequence 
whereby decontaminating gas will be passed through said 
vacuum oven, said vacuum oven being brought up to an 
elevated temperature and a high degree of vacuum cre 
ated therein for a predetermined period of time, following 
which heating and evacuation are discontinued and de 
contaminating gas again passed through said vacuum 
oven, means forming an interlock chamber at a wall of 
said enclosure, and including a pair of doors, one door 
operatively mounted for opening into the enclosure and 
the other door operatively mounted for opening to the 
exterior thereof, and means for passing decontami 
nating gas through said interlock chamber when the 
latter is closed to decontaminate the same following open 
ing of the door to the exterior. 

7. In a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means for 
supplying a decontaminating gas to the enclosure interior 
and discharging the same therefrom, the front of said 
enclosure having an observation window therein, and a 
plurality of access openings therein constructed for clo 
sure by respective rubber gloves, said enclosure also hav. 
ing a window in the top thereof, lighting means disposed 
at the exterior of said last-mentioned window, a vacuum 
oven disposed at the rear of said enclosure and including 
a rear door operatively mounted for opening to the ex 
terior and an inner door operatively mounted for open 
ing within the enclosure, said vacuum oven having a de 
contaminating gas inlet adjacent the bottom thereof and a 
decontaminating gas outlet adjacent the top thereof, means 
adjacent the bottom of the vacuum oven for distributing 
incoming decontaminating gas thereacross, said vacuum 
oven having an air exhaust port therein, a vacuum pump 
and an oil diffusion pump, means including a plurality 
of valves for operatively connecting said vacuum pump 
and oil diffusion pump to the exhaust port of said Vacuum 
oven and controlling said decontaminating gas inlet and 
said decontaminating gas outlet, electrically operated heat 
ing units disposed to apply heat to all sides and the doors 
of said vacuum oven, automatic timer control means op 
eratively related to said electrically operated heating units 
for said vacuum oven, vacuum pump and oil diffusion 
pump, and the respective valves to operate the same at a 
predetermined sequence whereby gas will be passed 
through said vacuum oven, said vacuum oven being 
brought up to an elevated temperature and a high degree 
of vacuum created therein for a predetermined period of 
time, following which heating and evacuation are discon 
tinued and decontaminating gas again passed through the 
oven, means forming an interlock chamber at a wall of 
said enclosure, and including a pair of doors, one door 
for opening into the enclosure and the other door for 
opening to the exterior thereof, and means for passing de 
contanninating gas through said interlock when the latter 
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is closed to decontaminate the same following opening of 
the door to the exterior. 

8. In a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means for 
supplying a decontaminating gas to the enclosure interior 
and discharging the same therefrom, the front of Said en 
closure having an observation window therein, and a pil 
rality of access openings therein constructed for closure 
by respective rubber gloves, said enclosure also including 
a window in the top thereof, lighting means disposed at 
the exterior of said last-mentioned window, a vacuum oven 
disposed at the rear of said enclosure and including a rear 
door operatively mounted for opening to the exterior and 
an inner door operatively mounted for opening within the 
enclosure, said vacuum oven provided with a decontami 
nating gas inlet adjacent the bottom thereof and a de 
contaminating gas outlet adjacent the top thereof, means 
adjacent the bottom of the vacuum oven for distributing 
incoming decontaminating gas thereacross, Said Vacuum 
oven having an air exhaust port therein, a vacuum pung 
and an oil diffusion pump, means including a plurality of 
valves for operatively connecting said vacuum pump and 
oil diffusion pimp to the exhaust port of said vacuum oven 
and controlling said decontaminating gas inlet and said 
decontaminating gas outlet, said vacuum pump and oil 
diffusion pump operatively connected in series with said 
oil diffusion pump being operatively connected to Said 
vacuum oven and said vacuum pump to the oil diffusion 
pump, a cold trap interposed between said oil diffusion 
pump and the vacuum oven, means operatively connect 
ing the vacuum pump directly with the vacuum oven With 
said valves being operative to selectively control the con 
nection of said vacuum pump directly to the vacuum oven 
or in series with the oil diffusion pump and the cold trap, 
electrically operated heating units disposed to apply heat 
to all sides and the doors of said vacuum oven, automatic 
timer control means operatively related to said electrical 
ly operated heating units for said vacuum oven, vacuum 
pump and oil diffusion pump, and the respective valves to 
operate the same in a predetermined sequence whereby 
gas will be passed through said vacuum oven, Said vacuum 
oven being brought up to an elevated temperature and a 
high degree of vacuum created therein for a predetermined 
period of time, following which heating and evacuation 
are discontinued and decontaminating gas again passed 
through the oven, means forming an interlock chamber at 
a wall of said enclosure, and including a pair of doors, one 
door for opening into the enclosure and the other door for 
opening to the exterior thereof, and means for passing de 
contaminating gas through said interlock chamber when 
the latter is closed to decontaminate the same following 
opening of the door to the exterior. 

9. In a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means for 
supplying a decontaminating gas to the enclosure interior 
and discharging the same therefrom, the front of Said en 
closure having an observation window therein, and a plu 
rality of access openings therein constructed for closure 
by respective rubber gloves, said enclosure including a 
window in the top thereof, lighting means disposed at the 
exterior of said last-mentioned window, a vacuum Oven 
disposed at the rear of said enclosure and including a rear 
door operatively mounted for opening to the exterior and 
an inner oven door operatively mounted for opening With 
in the enclosure, manually actuable means for controlling 
the opening and closing of said inner oven door, and means 
for rendering said last-mentioned means inoperable when 
said vacuum oven is in operation, said vacuum Oven pro 
vided with a decontaminating gas inlet adjacent the bot 
tom thereof and a decontaminating gas outlet adjacent 
the top thereof, means adjacent the Oven botton for dis 
tributing incoming decontaminating gas thereacross, Said 
vacuum oven having an air exhaust port therein, a Wacuum 
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platap and an oil diffusion punp, means including a plu 
rality of valves for operatively connecting said vacuum 
pump and Said oil diffusion pump to the exhaust port of 
said vaciun over and controlling said gas inet and outlet, 
Said vacuum pinp and said oil diffusion pump operatively 
connected in series with said oil diffusion puinp being op 
eratively connected to said vacuuim oven and said vacuum 
puimp to the oil diffusion pump, a cold trap interposed tie 
tween said oil diffusion pump and the vacuum oven, means 
operatively coinnecting the vacuuin pump directly with the 
vaci in oven with said valves being operative to selec 
tively control the connection of said vacuum pump direct 
ly to the vacuum oven or in series with the diffusion pump 
and the cold trap, eiectrically operated heating units dis 
posed to apply heat to ail sides and the doors of said 
vacuu in oven, automatic timer control means operatively 
related to said electrically operated heating units for said 
vacuun oven, vacuum pump and oil diffusion pump, and 
the valves to automatically operate the Sanie in a pre 
determined timed sequence whereby decontanninating gas 
will be passed through said vacuum cven, the latter 
brough: Ip to an elevated temperature at a high degree of 
vacuum created therein for a predetershined period of 
time, following which heating and evacuation are discon 
tined and decontaminating gas again passad through the 
vacan oven, means forming an interlock chamber at a 
wall of said enciosure, and including a pair of doors, one 
door operatively inointed for opening into the enclosure 
and the other door operatively mounted for opening to 
the exterior thereof, means for passing decorataminating 
gas through said interiock chamber when the latter is 
ciosed to deconiaminate the same following opening of 
the door to the exterior, visual means for indicating ac 
tuation of the various waives, electrically operated heat 
ing units, vacuunn purp and oil diffusion pump, and 
measuring means for indicating the respective tempera 
tures, gas pressure and degree of vacuum in the apparatus. 

10. In a controlled atmosphere enclosure for processing 
and assembling material such as semi-conductors and the 
like, the combination of an air-tight enclosure, means for 
supplying a decontaminating gas to the enclosure interior 
and discharging the same therefron, the fro:t of Said en 
closure having an observation window therein and a piu 
rality of access openings therein constructed for closure 
by respective rubber gloves, said enclosure including a 
window in the top thereof, lighting means disposed at the 
exterior of said ast-mentioned window, a vacuum oven 
disposed at the rear of said enclosure and including a rear 
door operatively mounted for opening to the exterior and 
an inner door operatively mounted for opening within the 
enclosure, said vacuum oven provided with a decontami 
nating gas inlet adjacent the botton thereof and a decon 
taminating gas outlet adjacent the top thereof, means ad 
jacent the oven bottom for distributing incoming decon 
taminating gas the reacross, said vacuum oven having an 
air exhaust port therein, a vacuum punp and an oil dif 
fusion pump, means including a plurality of valves for 
operatively connecting said vacuum pump and Said oil 
diffusion pump to the exhaust port of Said vacuum oven 
and controlling said gas inlet and outlet, said vacuum 
pump and said oil diffusion pump operatively connected 
in series with said oil diffusion pump being operatively 
connected to said vacuum oven and Said Vacuum pump 
to the oil diffusion pump, a cold trap interposed between 
said oil diffusion pump and the vacuum oven, means op 
eratively connecting the vacuuia pump directly with the 
vacuuia oven with said valves being operative to selec 
tively control the connection of said vacuum pump directly 
to the vacuum oven or in series with the diffusion pump 
and the cold trap, electrically operated heating units dis 
posed to apply heat to all sides and the doors of said vacu 
um oven, automatic timer control means operatively 
related to said electrically operated heating units for said 
vacuum oven, vacuum pump and oil diffusion pump, and 
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mined timed sequence whereby decontaminating gas will 
be passed through said vacuum over, the atter brought 
up to an elevated temperature and a high degree of vacu 
um created therein for a predeterimined period of time, 
following which heating and evacuation are discontinued 
and decontaminating gas again passed tarough the vacuinn 
oven, means forming an interlock chamber at a waii of 
said enclosure, and including a pair of doors, one door 
operatively mounted for opening into the enclosure and 
the other door operatively incInted for opening to the ex 
terior thereof, means for passing decontaininating gas 
through said interlock chamber when the latter is closed 
to decontaminate the same following opening of the door 
to the exterior, visual means for indicating actuation of 
the various waives, electrically operated heating units, 
vacuum pump and oil diffusion puiap, said visual means 
for indicating including respective indicating lights for 
indicating initial decontaminating gas flow into the vacu 
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un oven, final decontaminating gas flow into the vacu 
tim oven, actilation of the electrically operated heating 
inits, actuation of the cold trap, actuation of the vacuum 
pump, actuation of said oil diffusion pump, and actuation 
of the respective valves for effecting direct of series con 
nection of the vacuuin pump, and measuring means for 
indicating the respective temperatures, gas pressure and 
degree of vacuum in the apparatus. 
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