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Patented May 10, 1949 2.469929 

UNITED STATES PATENT OFFICE 
APPARATUS FOR COATING ARTICLES 

Harold Osterberg and Roger E. Matter, Buffalo, 
N. Y., assignors, by mesne assignments, to 
American Optical Company, Southbridge, 
Mass, a voluntary association. 

Application September 24, 1943, Serial No. 503,64 

This invention relates to new and improved 
coating apparatus and has particular reference 
to new and improved apparatus for forming coat 
ings of vaporized coating material in an evac 
luated chamber, 
An object of the present invention is to pro 

vide new and improved means for forming dura 
ble, wear resistant coatings of vaporized coating 
material deposited in an evacuated chamber. 
Another object of the invention is to provide 

new and improved means for supporting an ar 
ticle during the coating operation; 
Another object of the invention is to provide 

new and improved means for coating an article 
in an evacuated chamber whereby the article 
may be observed during the coating Operation; 
Another object of the invention is to provide 

new and improved means for pivoting an object 
to be coated during the coating operation; 
Another object of the invention is to provide 

new and improved means for adjustably support 
ing the coating material in an evacuated cham 
ber; 
Another object of the invention is to provide 

new and improved means for adjustably supports 
ing an object to be coated in an evacuated cham 
ber which permits the coating of both surfaces 
of the object without disturbing the coating Op 
eration; 
Another object of the invention is to provide 

new and improved means for heating the article 
to be coated; 
Another object ES invention is to provide 

a new and improved evacuated chamber member 
for coating apparatus; 
Another object of the invention is to provide 

new and improved means for adjusting the rela 
tive positions of the source of coating material 
and heating element from without the evacuated 
chamber and without disturbing the coating Op 
eration. 

Other objects and advantages of the inven 
tion will be apparent from the following descrip 
tion taken in connection with the accompanying 
drawings. It will be understood that many 
changes may be made in the details of construc 
tion and arrangement of parts without depart 
ing from the spirit of the invention as expressed 
in the accompanying claims. We, therefore, do 
not wish to be limited to the exact details of 
construction and arrangement of parts shown 
and described as the preferred form has been 
given by way of illustration only. 

10 Claims. (C. 91-12.2) 
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Referring to the drawings: 
Fig. 1 is a sectional view of an apparatus en 

bodying the invention; 
Fig. 2 is a sectional view taken on line 2-2 o 

Fig. 1 looking in the direction of the arrows; 
Fig. 3 is a sectional view taken on line 3-3 of 

Fig. looking in the direction of the arrows; 
Fig. 4 is a sectional view taken on line 4-4 of 

Fig. 3 looking in the direction of the arrows; 
0. 
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Fig. 5 is a sectional view taken on line 5-5 of 
Fig. 1 looking in the direction of the arrows; 

Fig. 6 is a view similar to Fig. 3 but showing a 
modified form of holding apparatus; 

Fig. 7 is a sectional view taken on line - of 
Fig.6 looking in the direction of the arrows; 

Fig. 8 is a view similar to Figs. 3 and 6 but shows 
ing a further modified form of supporting ap 
paratus; and 

Fig. 9 is a sectional view taken on line 9-9 of 
20 Fig. 8 looking in the direction of the arrows. 
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The apparatus of the present invention is 
shown adapted for the purpose of providing 
optical elements such as lenses, prisms or the like 
with reflection, reducing coatings but it will be 
understood that the apparatus may be adapted 
for other coating purposes such as the coating 
of mirrors or reflectors with reflective coatings. 
The apparatus embodying the invention Com 

prises a base adapted to support a housing 
member 2 to form an evacuating chamber in 
which the coating operation is carried out. This 
evacuated chamber comprises the bell jar or the 
like 2, which may be surrounded by the housing 
3. The housing 3 is preferably a metallic housing 
adapted to extend around the bell jar 2 and to 
have openings therethrough permitting the pas 
Sage of light into the interior of the evacuated 
chamber. 
The purpose of the casing 3 is to prevent injury 

to the bell jar 2 and also, to prevent injury to 
the operator should the bell jar 2 crack or break 
for any reason. a 
The casing or housing 3 has diametrically Op 

posed openings one of which openings contain 
the window 4 and the other of said openings has 
the housing member 5 aligned therewith which 
housing member contains the fluorescent lamps 
6 and 7 for observing the work during the coat 
ing operation. The base is provided with an 
opening 8 through which the evacuated chamber 
may be evacuated by vacuum pumps in the usual 
manner and overlying this opening is the Sup 
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porting structure 9...for adjustably positioning the 
source of coating material. 
Spaced from the source of coating material is 

the housing member 10 adapted to support the 
articles the surfaces of which are to be coated 
and which member to has the hinged cover 2 
as hereinafter described. . 
The member 10 is supported by the uprights 3 

which may be of desired number. . . " 
Extending through the base are the lead 

members or posts 4. The post 5 is adapted to 
support the adjustable member 6 which sup 
ports the annular or ring shaped diaphragm 
member 7 in alignment with the source of coat 
ing material. The ring shaped member is 
interposed between the source of vaporized coat 
ing material and the articles to be coated and 
acts as a vignetting member. The vignetting 
member is so positioned between the two that it 
does not cast a total shadow or any portion of the 
surface to be coated. On the contrary the par 
tial shadow which it casts brings about substan 
tially uniform distribution of the coating mate 
rial on the surfaces to be coated, even though 
they are not all at precisely the same distance 
from the source of the vaporized coating mate 
rial. This vignetting member per se is described 
and claimed in the application of Harold Oster 
berg, Gilbert E. Pride, and Paul C. Heijn, Serial 
No. 498,972, filed August 17, 1943, which issued 
October 1, 1946, as Patent 2,408,529. 
The posts f4 each support a lead or source of 

current f8 for the coil member 2, which coil 
member is for the purpose of heating the coat 
ing material to vaporize said material. The coat 
ing material is positioned within the crucible 20 
which Crucible is surrounded by the shield mem 
ber 9 to prevent loss of heat and also to direct the 
vaporized particles toward the surfaces to be 
coated. As will be seen from Fig. 2 this shield 
member 9 is formed in two portions with spring 
clamps adjacent their abutting edges to retain 
the parts in aligned relation. 

It is pointed out that during the coating opera 
tion it is necessary that the heating coil 2 be re 
tained in proper position relative to the coating 
material within the crucible 20 and this position 
may be maintained by adjustment of the crucible 
20 vertically by means of the chain 22 which con 
nects the sprockets 23 and 24. The shaft 25 from 
the sprocket 24 extends through the base and 
the chain 22 may be moved by means of the 
handle or knob. 29 through the beveled gears 26 
and 27 and the shaft 28 to which the handle 29 is 
Secured. 
The table 30 is adjusted by means of the mem 

bers 3 and 32 as rotation of the handle 29 causes 
movement of the chain 22 and sprocket 23 which 
causes vertical movement of the table 30 relative 
to the vignetting member 7 and the article or 
articles to be coated depending upon the direc 
tion of turning of the handle 29. 

Aligned with the window 4 is the reflector 33 
which is Supported on the uprights 35 where 
upon illumination of the lamps 6 and 7 light or 
an image of said lamps from said lamps will be 
reflected from the surfaces being coated into the 
reflector 33 where said surfaces may be observed 
by the operator during the coating operation. 
The post 34 provides current for the heating 

coil 34a, which allows the heating of the lenses 
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4. 
To support the objects to be coated on thi 

plate Oa, where the objects are prisms as show 
in Figs. 1 and 3 the said plate Oa is provided with 
openings of the shape of the object and with thi 
object positioned in said opening with the Sur. 
faces to be coated in the direction of the source 
of coating material. A clamp 36 is then placec 
over the upper surface of each of the articles 
and secured in said position by means of the set 
screw 37 and then the article is placed through 
the opening in the plate O and supported in Saic 
position by the lower portions or ends of the 
clamp member 36 which rest on the upper Sur. 
face of the plate Oa as shown in Fig. 4. As showr 
in Figs. and 3 one of these clamp members is 
provided for each object to be coated. 
The plate Oa with the objects to be coated ir 

position thereon may be placed within the hous 
ing member O by raising the cover 2 which is 
pivoted at 38 as shown in Fig. 1 and supported 
therein by the annular or marginal flange on the 
housing member 0. 
Another form of apparatus for supporting the 

objects to be coated is shown in Figs. 6 and 
which form is particularly adapted for use in the 
coating of lenses 39 one of which is placed in each 
of the openings 40 as shown in Fig. 7 and sup 
ported in said opening by means of the pivotal 
fingers 4f a plurality of which are provided for 
each lens and a few only of which have been 
shown in Fig. 6 for the purpose of illustration. 

In Figs. 8 and 9 is shown another form of ap 
paratus for supporting the object to be coated 
and which is particularly adapted for larger ob 
jects and which apparatus allows the coating of 
both surfaces of an object without disturbing the 
coating operation and without opening the 
evacuated chamber. 

In this form the object to be coated 43 is sup 
ported by the clamp members 44 one of which is 
connected to the shaft which in turn is con 
nected to the beveled gear 45 which meshes with 
the gear 46 on the shaft 47 and to this shaft 47 
may be connected a pulley or chain 48 in a man 
ner similar to the chain shown in Fig. 2 at 22 
and then the shaft, beveled gears and handle as 
shown in Fig. 1 may be provided for effecting ro 
tation of the member 43 from without the evacu 
ated chamber or the shaft 47 may extend directly 
through the base and have a gear arrangement 
such as the beveled gears 26 and 27, shaft 28 and 
handle 29 associated therewith as shown in Fig. 1 
which would eliminate the necessity of a chain 
drive such as 22 or 48 and thus simplify the con 
struction. It is pointed out that by employing 
the heating coil 34a in the form of a continuous 
spiral coil with one end grounded to the cover. 
2, which in turn is grounded by way of the 
uprights 3 for completion of the circuit to the 
current supply, and the other end connected to 
the current supply that a better control or more 

85 
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to be coated before, during and/or after the coat 
ing operation as set forth in the application of 
Osterberg et al., Serial No. 440,778, filed April 28, 
1942. s 

uniform control of the heating. may be obtained 
and also that by grounding this coil to the cover 
2 that it is only necessary to have one wire from 
the post 34 thus simplifying the construction. 

It is pointed out that the lamps 6 and 7 should 
be daylight lamps. s 
From the foregoing it will be seen that we have 

provided simple, efficient and economical means 
for obtaining all of the objects and advantages 
of the invention. 

Having described Our invention, we claim: 
1. In a device of the character described, for 

use in adjustably positioning a crucible member 
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in an evacuated chamber whereby the position 
of said crucible member may be adjusted without 
disturbing the vacuum in said evacuated cham 
ber, said means comprising a support for Said 
crucible member, a member for raising or lower 
ing said support member, means connected with 
said adjustable member and operable from with 
out the evacuated chamber and means for 
operating said adjustable member to adjustably 
position said Support and crucible member. 

2. In a device of the character described, a 
vacuum chamber member, said chamber member 
comprising a base and a bell jar on said base, a 
housing over said bell jar, supporting means in 
said vacuum chamber, a member supported by 
said supporting means and containing a remove 
able support member for supporting objects to 
be coated, means in said vacuum chamber for 
Supporting a source of coating material and 
means positioned between said means for Sup 
porting a means for coating material and said 
means for supporting objects to be coated, said 
means being in fixed relative position to said 
coating material and said objects to be coated 
and being for the purpose of providing uniform 
distribution of the coating material Over the 

10 

- N 

for said heater while shielding the adjacent wall 
of said vacuum chamber from heat radiated by 
said heater. 

7. Coating apparatus comprising a vacuum 
chamber, means within said vacuum chamber for 
vaporizing coating material, supporting means 
within said chamber for holding a plurality of 
articles to be coated above said first mentioned 
means, a housing within said vacuum chamber 
Surrounding said supporting means and said arti 
cles on all sides except the side toward said first 
mentioned means, a heater within said housing 
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surface to be coated, means for vaporizing the 
coating material and means for adjusting the 
relative position of said coating material and 
Said means for vaporizing said coating material 
from outside of Said vacuum chamber. 

3. In a device of the character described, a 
transparent vacuum chamber, a source of vapor 
ized coating material in the lower portion of 
said chamber, a rack in the upper portion of 
said chamber for supporting an article to be 
coated with a lower surface exposed to the 
vaporized material from said source, a reflector 
adjacent said transparent vacuum chamber for 
facilitating viewing of said lower surface by the 
operator, and a lamp adjacent the opposite side 
of said chamber and in alignment with said Sur 
face of the article and With said reflector for 
permitting the operator to observe in said re 
flector a beam of light from said lamp reflected 
thereto by Said surface. 

4. In a device of the character described, a 
transparent vacuum chamber in the form of a 
bell jar, means in the lower portion of said 
chamber for vaporizing coating material, a Sup 
port in the upper portion of said chamber for 
an article to be coated with a lower Surface of 
the article exposed to coating by said material, 
a lamp adjacent said chamber for causing light 
from said lamp to be reflected from Said ex 
posed surface of the article, and a reflector 
aligned with said lamp and surface for permitting 
the operator to observe in said reflector said 
light reflected from the surface being coated. 

5. In a device of the character described, the 
combination as set forth in claim 4 including a 
housing surrounding said vacuum chamber, said 
housing having openings for said lamp and Said 
reflector respectively. 

6. Coating apparatus comprising a vacuum 
chamber, means within said vacuum chamber 
for vaporizing coating material, a Support within 
said chamber for holding an article to be coated, 
a heater arranged adjacent said article for heat 
ing the same and disposed at the side of the 
article and support remote from said means, and 
a shield Surrounding all sides of the Support ex 
cept the side toward said means and cooperat 
ing with said support for forming an enclosure 
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for heat treating said articles, said housing form 
ing a heat confining enclosure adjacent the upper 
surfaces of Said articles and shielding the adja 
cent walls of said vacuum chamber from heat 
radiated by said heater. 

8. Coating apparatus comprising a vacuum 
chamber, means within said vacuum chamber for 
vaporizing coating material, a rack within Said 
chamber for Supporting an article to be coated 
above said means, a housing within Said chamber 
and Surrounding all sides of Said rack and said 
article except the side toward Said means, and a 
heating coil within the enclosure formed by said 
housing and said rack for heat treating the arti 
cle supported by said rack, said housing including 
a lid above said heater, said lid and said heater 
being movable relative to said rack for exposing 
the article carried thereby, Said housing and rack 
serving as means to shield the adjacent Walls of 
said vacuum chamber from heat radiated by said 
heater. 

9. Coating apparatus comprising a vacuum 
chamber, a member within said vacuum chamber. 
for supporting coating material to be vaporized, 
an article support within Said chamber for posi 
tioning an article to be coated by said material, a 
heater in said chamber between said article Sup 
port and member for supporting said coating ma 
terial for heating said coating material and po 
sitioned closely adjacent the latter, and a two 
part shield extending around said member, coat 
ing material and heater for preventing loss of 
heat and for directing the vaporized coating ma 
terial toward said article, said shield having in 
turned rim portions defining a discharge orifice 
in line with said article for the vaporized coating 
material, said two-part shield being separable to 
allow coating material to be placed within said 
shield without disturbing said heater. 

10. Coating apparatus of the character de 
scribed comprising a base and a bell jar posi 
tioned thereon so as to form a vacuum chamber, 
an object support in said chamber for fixedly po 
sitioning an object so that a surface portion 
thereof may be coated, adjustable means in said 
chamber for supporting a Source of coating ma 
terial, vignetting means positioned between said 
object support and said adjustable means and in 
relatively fixed spaced relation to said object sup 
port, said vignetting means serving to control the 
distribution of coating material upon the surface 
portion of the object during the coating thereof, 
means for heating the source of coating material 
for causing vaporization thereof, and means for 
varying the operative position of said adjustable 
means relative to said vignetting means and Said 
object support from outside said vacuum cham 
ber. 

BAROD OSTERBERG. 
ROGER. E. MATER. 
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