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APPARATUS FOR COATING BY THERMAL 

WAPOR7AA TON 
James C. Ogle, Jr., Brackenridge, Pa., assignor to 

Libbey-Owens-Ford Glass Company, Toledo, 
Ohio, a corporation of Ohio 

Application June 20, 1945, Serial No. 600,453 
(C. 9-12.2) 2 Claims. 

My invention relates to apparatus for coating 
by thermal vaporization. It has to do, more par 
ticularly, with apparatus for supporting a plu 
rality of article-carrying racks within a vacuum 
chamber of a thermal evaporating unit where a 
coating is applied to such articles. 
The main object. of my invention is to provide 

apparatus for coating by thermal vaporization 
wherein racks, which carry a plurality of such 
articles, are supported within the evaporating () 
chamber in a predetermined manner so as to 
present the proper surfaces of the articles for Coating. 
A further object of my invention is to provide 

an apparatus including a vacuum chamber with 
improved means for releasably supporting the 
article-carrying racks in upright positions above 
the floor df base of the vacuum chamber and in 
predetermined spaced relationship, so as to pre 
sent the articles carried in stacked relation by the 
racks to suitable units or equipment for deposit 
ing, preferably by thermal evaporation, metal or 
other coating materials upon the surfaces of the 
articles, said supporting means being capable of: 
maintaining the racks and their supported articles 
in stationary but removable condition. 
Another object of the invention is to provide 

improved means within a vacuum chamber for re leasably or removably supporting a plurality of 
portable article-carrying racks within said cham 
ber. 
The foregoing and other objects and advan 

tages of the invention will appear from the follow 
ing description and appended claims when con 
sidered in connection with the accompanying 
drawings forming a part of this specification 
wherein like reference characters designate cor 
responding parts in the several views. 
In said drawings: 
Fig. 1 is a side elevational view, parts being 

broken to save space, of a preferred form of 
article-supporting rack or frame used with the 
present invention. 

Fig. 2 is a top plan view of the structure shown 
in Fig. 1 and indicating in broken lines one type 
of article in supported condition in the rack. 
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Fig. 3 is a horizontal sectional view taken sub 
stantially along the line 3-3 of Fig. 1, looking in 
the direction of the arrows. 

Fig. 4 is a perspective view of the rack shown 
in the preceding figures supporting a plurality of 
articles arranged in stacked relationship therein. 

Fig. 5 is a top plan view of a spacer member or 
device forming a part of the rack structure of the preceding views. 55 

2 
Fig. 6 is a vertical sectional view, partly in 

elevation, of a thermal depositing apparatus or 
chamber having therein improved rack-Support 
ing means embodying the present invention. 

Fig. 7 is a fragmentary detail elevational view, 
partly in section, on an enlarged scale and broken 
away, of the rack supporting means and one of 
the article carrying racks of Fig. 6. 

Before explaining. in detail the present inven 
tion it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illustrated 
in the accompanying drawings, since the inven 
tion is capable of other embodiments and of being 
practiced or carried out in various ways. It is 
to be understood also that the phraseology or 
terminology employed herein is for the purpose 
of description and not of limitation, and it is not 
intended to limit the invention herein claimed be 
yond the requirements of the prior art. 

Referring now particularly to Figs. 1 to 5, in 
clusive, of the drawings, there is shown in these 
figures one preferred form of article-support 
ing rack or frame structure which is preferably 
used with the present invention. As shown, the 
rack structure A comprises a pair of spaced lon 
gitudinally extending substantially parallel rods 
or members to each of which has a longitudinally 
extending substantially V-shaped slot, groove, or 
notches formed therein. The lower ends, with 
reference to Fig. 1, of the rods. O are reduced at 
Oa and the outer end portions thereof are 

threaded to receive nuts f2. The upper ends of 
the rods O are likewise of reduced diameter and 
terminate in pins or projecting portions fob hav 
ing rounded or dome-like outer ends or tips Oc. 
The lower ends of the rods are maintained in 

their spaced and substantially parallel relation 
ship by means of a transverse frame member f3 
having holes or openings through which the re 
duced end portions foa of the rods extend, the 
transverse member being fixed to the rods by the 
nuts 2, above mentioned. The member 3, as 
shown, is provided with preferably round holes 
or sockets 3a whose lower or outer ends are en 
larged or flared outwardly, as clearly seen in Fig. 1. 
The transverse frame member or brace 3 carries 
an adjustable cap screw or bolt 4 which is 
threadedly engaged in a threaded opening formed 
intermediate the ends of the member. The screw 
or bolt. 4 provides an adjustable stop for the 
column or stack of articles P to be supported by 
the rack or frame, see Fig. 4. 
The opposite or upper ends of the rods fo, with 

reference to Fig. 1, are similarly maintained in 

  



3 
predetermined spaced substantially parallel CO 
dition by means of a removable transverse frame 
member 5 whose outer end portions are pro 
vided with openings and carry upstanding hollow 
bosses 5a, so that the member 5 may be slipped 
over the reduced end portions lob of the rods. 
It will be seen that the main or thickened body 
portions of the rods to provide shoulders which 
serve as stops for the member 5 at one end Of 
the rods and similar stops adjacent their oppo 
site ends for the transverse member 3. intermediate the transverse members 3 and 
5, the rods 0 are provided with a fixed or per 

manently attached brace member, shown as a 
whole at 6, which member has hook-like or 
reversely curved inwardly directed end portions 
6a which are secured, as by welding at 6b, to 

the rods O. Normally, the member 3 remains 
in its position as shown in the drawings and 
provides, with the brace 6, means for main 
taining the parts of the portable rack.9r frame 
structure in fixed positions, with or without the 
upper transverse member 5 which is removable, 
When it is desired to support a plurality of 

stacked articles, such as the prisms P of Figs. 
2 and 4, in the rack, the langular edges or cor 
ners P1 of the prism, see Fig. 2, are brought into 
registry with the upper end portions of the 
grooves or slots if and the prism moved down 
wardly in the rack or frame until it contacts the 
head of the adjustable stop member 4. Any 
number of additional articles may be assembled in stacked relationship in the rack by repeating 
this operation, If, the overall height of thick 
ness of the articles, when in stacked relationship 
does not correspond to the distance of Space be 
tween the transverse members 3 and 5, the stop 
member 4 may be adjusted to fill in or take up 
the surplus or excess space. Moreover, if the 
stop member 4 alone will not accomplish the 
purpose of causing the stacked articles to remain 
in position against undesirable shifting movement 
lengthwise of the rack, a removable spacer, such 
as that shown as a whole at , may be employed. 
This spacer T, as shown, is of generally V-shape 
in longitudinal cross section and has, as shown, 
pointed or wedge-shaped free end portions a 
which are preferably shaped so as to interfit with 
the longitudinal grooves or notches it formed in 
the rods with sufficient freedom to permit the 
spacer to be moved in the grooves longitudinally 
of the rack or frame structure. As seen in Fig. 4, 
merely by way of example, the stack of articles P 
is separated into two groups of five articles each, 
the removable spacer member 7 being interposed 
between and filling the space between the two 
groups. The lower article of the lower group rests 
upon the head of the stop member 4 and the 
upper member of the top group of articles ter 
minates substantially at the outer or upper end 
of the slots . As shown in the drawings, the 
removable upper transverse frame member 5 is 
so shaped and proportioned as to permit the . 
articles. P and/or the spacer 7 to be engaged 
with the slots and moved to the desired posi 
tions in the rack, without necessitating the re 
moval of the member 5 from the remaining rack 
structure. Referring now to Figs. 6 and 7, of the drawings, 
there is shown in these figures improved means 
for removably or releasably supporting the 
article-carrying and Supporting racks or frames 
in position within a vacuum chamber in which 
thermal evaporation and deposition operations 
may be performed. 
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The apparatus of Figs. 6 and 7 comprises, as 

shown, base 40 upon which a dome-like casing, 
housing, or bell 4 is supported, thus providing 
a chamber 42 within which thermal evaporation 
operations may be carried out. A pipe Or Con 
duit 43 is in communication with the interior of 
the chamber and with high speed suction pumps 
(not shown) for withdrawing air from the chan 
ber to create a vacuum therein. 
The article supporting racks A carrying stacked 

articles P, such racks being shown in detail in 
the preceding views of the drawings, are ar 
ranged in Spaced relationship adjacent the up 
right walls of the chamber, two such racks being 
shown in Fig. 6. 
The upper end portions of the racks, as shown 

in Figure 6, are supported by means of an an 
nular or ring-like member 57 which is supported 
above the base 40 in spaced relation thereto, by 
upright supporting members or rods 58 attached 
to the base and ring. The ring-like member 57 
is provided at predetermined spaced points with 

25 

pairs of holes or sockets 57 a to receive the pins 
or projecting portions fob of the article-carry 
ing rack or frarine A. . The base 40 of the appa 
ratus is provided with spaced pairs of upright 
supporting posts or members 59, each of which has 
a reduced pin-like upwardly projecting end por 
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tion 59a. The pins 59a are adapted to be received 
in the openings or sockets 3a formed in the bot 
tom member 3 of the rack A, as clearly Seen in 
Fig. 7. The pairs of members 59 are positioned 
in vertical alignment and registry with and below 
the pairs of openings or sockets 5d formed in 
the upper supporting ring 5T, SO as to Support 
the racks A in predetermined spaced and pref 
erably vertical positions within the vacuum 
chamber 42, as seen in Fig. 6 whereby the face 
of the article to be coated is presented towards 
the evaporation filaments 55. 
The racks A are so positioned that the pair of 

pins Ob of each rack are moved into engage 
ment with the sockets 51a of the upper ring 
member. The pins Ob are of sufficient length 
to permit the rack to be moved upwardly toward 
the supporting ring 57 so that the SocketS 3d 
in the base of the article-carrying rack or frame 
may be brought into engagement With the pins 
O Studs 59a and the rack lowered into position, 
as clearly seen in Fig. 7. After the desired num 
ber of racks A has been placed upon the base 40 
and held thereupon in the manner above de 
scribed, the bell-like casing or housing 4? is low 
ered into position upon the base 40 and the cham 
ber 42 is then exhausted of its air content to 
create a vacuum therein, whereupon the thermal 
evaporating unit or equipment 55 is operated to 
effect the deposition, by thermal evaporation, of 
the desired material upon the surface or surfaces 
of the rack-supported articles P. The rack Sup 
porting means is adapted particularly for use in 
connection. With applying coatings to only certain 
faces or surfaces of articles located within the 
vacuum chamber, the articles in their supporting 
racks being presented, as desired, to the thermal 
evaporating equipment, and wherein it is not 
necessary to revolve or rotate the racks and their 
Supported articles. 

Having thus described the invention, what is 
claimed as new is: 

1. In combination with a vacuum chamber 
comprising a base and a housing mounted upon 
said base, said chamber including thermal evapo 
rating means, of Support means located within 
the Vacuum chamber and mounted upon the base 
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of said chamber for releasably supporting a plu 
rality of article-carrying racks within the cham 
ber, said supporting means comprising a Sup 
porting member disposed above the base, attached 
thereto and in spaced parallel relationship there 
to and being provided with Sockets therein, 
article-carrying portable racks having basemen 
bers and having upwardly projecting upper end 
portions slidably engaging within the supporting 
member sockets, and other supporting members 
mounted upon the base in relatively close proX 
imity thereto provided with upwardly projecting 
locating, portions releasably engaging and sup 
porting the base members of the racks and co 
operating with the said first-mentioned support 
means for removably supporting the racks infixed 
upright positions. 

2. In combination with a vacuum chamber 
comprising a base and a housing mounted upon 
said base, said chamber including thermal evapo 
rating means, of support means located within 
the vacuum chamber and mounted upon the base 
of said chamber for releasably supporting a plu 
rality of article-carrying racks within the cham 
ber, said supporting means comprising a ring-like 
supporting member disposed above the base, at 
tached thereto and in spaced parallel relation 
ship thereto and being provided with circum 
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ferentially spaced groups of sockets therein, 
article-carrying portable racks each having a 
flat base member and having upwardly project 
ing upper end portions in groups slidably engag 

30 

ing within the supporting member sockets of the 
corresponding group, and other supporting men 
bers mounted upon the base in relatively close 
proximity, thereto and arranged in a circle of 
substantially the same diameter as said ring-like 
member and in groups similarly spaced circum 
ferentially, said supporting members being pro 
vided with upwardly projecting locating plugs 
slidably fitting into sockets formed in the base 
members of the racks and cooperating with the 
Said first-mentioned support means for removably 
supporting the racks in fixed upright positions. 
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