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A vacuum-metallizing machine including a metal
platter base (17) having an obverse side and a face side.
A substrate-receiving platter (2) is resiliently disposed (3,
3b) in a recess on the face side of the platter base (17).
The platter (2) receives a substrate to be metallized. A
circumferentially-arranged rigid ring (27) of predetermined
dimensions and location is disposed on the face side and
mates with a ring (29) around port (11) on the wall of
the vacuum chamber which surrounds an opening in the
wall. Engagement of these rings aligns the platter base (17)
relative to the port (11, 12, 13 and 14). A compliant ring
(42) is disposed between the wall and the platter base (17).
The obverse side of the platter base (17) and the chamber
are resiliently forced (37a, 37b, 37¢) into contact with each
other with a toggling action (24, 22b, 22) whereby to align
the platter base (17) relative to the port.
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METALLIZING MACHINE

Field of the Invention
The present invention relates to vacuum metallizing
equipment to coat thin layers of metal on substrates and
particularly for automated vacuum metallizing equipment for
the manufacture of compact discs.

Description of the Prior Art

Machines for applying metal coatings to various sub-
strates, especially compact discs, are well known to the
art. Such machines have included an isolation chamber held
at a vacuum, a sputtering chamber also held at a vacuum, a
mechanism to apply a metallic surface to a substrate under a
vacuum, and a means tovtransport the substrate back to the
atmosphere from the chamber. Prior art devices for metall-
izing substrates often use linear translating seals to
maintain a vacuum. Such seals are frequently unreliable and
necessitate frequent maintenance.

Summary of the Invention

According to the present invention we have discovered a
highly reliable and low maintenance vacuum metallizing
machine for use in placing thin coatings of metal on sub-
strates, especially for the manufacture of compact discs.
The machine includes at least two, four, or even more, plat-
ters which are arranged to rotate between an equal number of
stations. At one station a substrate is loaded on a platter
by taking it from a loading robot at atmospheric pressﬁre.
It is then transported through a port in the wall into a
vacuum chamber. While on the platter, the substrate is
transferred through another port into a metallizing station
containing a conventional sputtering cathode for a metal-
lized coating. The coated substrate is transported to the
loading robot where it is unloaded through the first port
from the vacuum chamber and an uncoated substrate inserted
in its place.
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According to the present invention, the machine in-
cludes a vacuum chamber with at least one loading-unloading
port with a load-lock mechanism and at least one sputtering
station port. A platter is disposed on the face side of the
platter base. The platters are supported on the platter
bases so they can move slightly in all directions whereby to
adjust for tolerance and temperature variations of compo-
nents in the equipment. At least two reciprocating and
oscillating platter bases are disposed on a rotatable carri-
er within the chamber. A circumferentially-arranged rigid
ring of predetermined dimensions is disposed on the face
side of the platter and another rigid ring forming a sealing
face of predetermined dimensions is disposed around ports on
the walls of the chamber. One of the rings is formed as a
protuberance and the other is formed as a recess thereby
enabling the two rings to engage each other and for one to
enter the other to a predetermined extent. When the ring on
the platter engéges the sealing face on the wall, the plat-
ter is'aligned relative to the port in the wall. Small
variations in centering and lengths of the various compo-
nents due to tolerance variations of the machine are compen-
sated for by the centering and alignment of these two rings.
While mating rings are preferred for such alignment, it is
manifest that other constructions can be utilized such as at
least three centering points with corresponding cavities
which will also align the platter relative to the opening.

A resilient ring in the form of an O-ring is disposed
between the face side of the platter and the vacuum chamber
wall. Preferably, the O-ring is disposed in a cavity encir-
cling each port. Its unengaged thickness must be greater
than the distance between the platter base and the port in
the wall so when they engage, the O-ring will help in the
formation of a vacuum seal between the station and the
chamber.

The platter base reciprocates from a position where it
engages the sealing face around the port in the vacuum
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chamber wall to disengagement by a toggle arrangement and an
articulated shaft which is resiliently connected to the
obverse side of the platter base. Preferably, springs in
the form of an array of concentric, resilient O-rings are
disposed between the platter base and the shaft. The shaft
is urged against the resilient rings which in turn urge the
face side of the platter against the rigid rings to center
the platter relative to the ports in the vacuum chamber
walls. Since the platter .and the platter base are free to
move (within limits) in a direction normal to the stroke of
the shaft before the rigid rings engage each other, small
dimensional deviations in the platter and the ports of the
vacuum chamber can be compensated for, thereby enabling the
formation of a better vacuum seal. Moreover, wear in the
parts and normal expansion and contraction of the parts is
compensated for also. After the O-rings around the ports
are compressed, the outer diameter of the of the platter
base is forced into engagement with the sealing face around
the port in a metal-to-metal contact whereby to seal the
station from the vacuum chamber.

Brief Description of the Drawing

Figure 1 is a fragmentary perspective elevational view
of our vacuum metallizer for applying metal to substrates.

Figures 2A and 2B are cross-sectional elevational views
of a platter and related components which receive the sub-
strates together with an articulated shaft which forces the
platter into engagement with the sealing faces around the
ports in the wall of the vacuum chamber and provides for
alignment and the formation of a vacuum.

Figures 3A and 3B are side elevational views of the
vacuum metallizer shown in Figure 1. In Figure 3A the
platters which receive substrates are retracted from engage-
ment with the respective ports. In Figure 3B the platters
are shown engaging the ports.
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Description of the Preferred Embodiment

Referring now to Figure 1, a vacuum chamber 10 is shown
having four radially-arranged ports 11, 12, 13 and 14. In
this embodiment, port 11 serves as a loading and unloading
port for substrates to be metallized. A conventional load-
lock system 15 (shown in dotted lines) including a robot is
attached to the vacuum chamber 10. A conventional sput-
tering station 16 (shown in dotted lines) is disposed at
port 12 to receive a substrate and coat a metallized surface
onto it. Four platter bases 17 are radially arranged within
the vacuum chamber 10. Platters (not shown) to hold the
substrates are disposed in recesses in each of the platter
bases 17. 1In this view, for simplicity, only one platter
base 17 is shown.

A carrier 18 has four radially-extending arms 19 dis-
posed on it. Linear bearings 21 are disposed on each of the
arms 19. Each of these bearings 21 receives a push rod 22.
A mechanism index motor 20 drives a shaft (not shown) in a
clockwise direction thereby driving carrier 18 and arms 19
also in a clockwise direction and carrying with it linear
bearings 21 and platter bases 17. Arms 19 are peripherally
supported by ring segments 23.

In the embodiment of this Figure, platter base 17 is
shown engaging the sealing face around port 14. The other
platter bases (not shown) engage the sealing faces around
ports 11, 12 and 13. They are not free to index from one
port to the next during such engagement. When retracted,
however, the platter bases 17 can be indexed' from the load-
ing and unloading port 11 to the sputtering station port 12
and each of the intermediary ports 13 and 14.

In the embodiment shown, the load-lock system 15 is
disposed at the 0° point. Since port 14 at the 270° point
and port 13 at the 180° point have no equipment associated
with them in this embodiment, they are covered to enclose
the vacuum chamber 10 and sustain the vacuum. Sputtering
station 16 is disposed at the 90° point. If desired, howev-
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er, to increase production on the machine it is possible to
place on port 14 another conventional sputtering station
(such as represented schematically as 16) and another con-
ventional device for robotically loading and unloading
substrates at port 13. 1In this way substrates can be fed
into port 11 and metallized at port 12 and unloaded at
port 13. 1In parallel, a new substrate can be inserted at
port 13 and metallized at port 14 and removed at port 11.
Thus, two metallizing systems work simultaneously. Each of
these metallizing steps can be carried out simultaneously,
thereby doubling the production of the machine. The motors
selected for moving substrates through the chamber are pro-
grammed to index +90° and are electronically controlled to
eliminate radial motion of the platters 17 during the index.
Such motors are well known in the art.

A push rod 22 reciprocates in each linear bearing 21.
It is articulated at joint 22a in a conventional yoke and
tongue arrangemént. An inner segment 22b is attached to a
toggle shaft 24 concentric with and rotationally independent
of carrier 18. Toggle shaft 24 is attached through mecha-
nism index motor 20 to a toggle motor 25. Toggle motor 25
indexes -90° to retract inner segment 22b (and thus push
rod 22 and platter base 17) and then indexes +90° to seal
the platter bases 17 against the sealing faces around the
respective ports. Such motors are well known to the art.

To introduce the substrates to be coated into the
machine, the load-lock system 15 used is similar to systems
used in other substrate metallizers currently in use. A
loading robot carries a sealing door along with a substrate
in the form of a compact disc blank. When the disc is
placed in the load-lock, the door seals the load-lock from
the atmosphere. The sealing door and the adjacent platter
form a load-lock station which can be evacuated by conven-
tional means (not shown) to a pressure similar to that found
in the vacuum chamber 10. After evacuation, the platter
base 17 can be retracted and indexed to the next station.
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Discs are removed from the vacuum chamber by the sealing
door through the reverse of the load-lock evacuation pro-
cess. In this process, air or nitrogen is vented into the
load-lock to equalize load-lock pressure to the atmosphere.
Once stabilized, the loading robot removes the disc and
places the new disc in the load-lock for indexing through
the metallizing process.

While Figure 1 shows only one platter base 17 mounted
in linear bearing 21, it is to be understood there is at
least one pair of platter bases 17 and usually there are two
pairs of platter bases 17 and possibly even more pairs of
platter bases. Each of the four platter bases 17 has a push
rod 22 disposed in a linear bearing 21. Each push rod 22 is
attached to an inner segment 22b which, in turn, is attached
to toggle shaft 24. The platter bases 17 are fastened to
push rods 22 which translate radially through linear bear-
ings 21.

In the preferred embodiment of our invention we use
four platter bases 17 and four linear sliding push rods 22,
four inner segments 22b, a center toggle shaft 24 which
contains four bearings 24a. The platter base 17 and the
push rod 22 are joined together utilizing a compliant spring
joint formed with concentric O-rings. These O-rings provide
compliance to the platter base 17, push rod 22, linkage 22a
and toggle shaft assembly 24. The compliant rings provide a
controlled pre-load between the platter base 17 and the
sealing faces around ports 11, 12, 13 and 14, and also
compensate for tolerance variations from part to part in the
assembly by equalizing the forces applied to opposing link-
ages to the toggle shaft assembly. Toggling provides re-
duced sensitivity to dimensional variations of parts and to
expansion and contraction of these parts because of ambient
temperatures. The forces exerted by the platter bases 17
upon the sealing faces around ports remain similar due to
the compliant spring joints in spite of tolerance variations
in parts. The platter bases 17 are extended by the toggle
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mechanism until the sealing compliant springs contact the
vacuum chamber walls. The contact compresses the springs
until the outer diameters of the platter base 17 and the
platter make contact with the sealing faces around the
ports. When metal-to-metal contact is made between the
platter base and the sealing face, further expansion caused
by the toggle mechanism 24 compresses the compliant O-rings
without moving the platter or the substrate. The platters
can extend no further since they are in metal-to-metal
contact with the chamber walls. The clamping forces rise
instantaneously as mechanism deflection transfers from
compression of the sealing O-rings to compression of the
compliant O-rings. '

Variations in the applied load to the joint do not
significantly alter the load on the platter. The load-lock
platter experiences a varying applied load since it experi-
ences a substantial force applied by atmosphere and no force
when it is under vacuunm. Despite the varying external
force,‘the platter base does not separate from its metal-to-
metal contact with the chamber wall which assures a constant
and known deflection of the sealing O-ring in spite of
widely varying applied loads. An approximate constant load
on the toggle shaft 24 is maintained in spite of the vafying
load. The torgque on the toggle motor 25 is dependent on the
angular position of the toggle shaft 24.

Referring now to Figures 2A and 2B, the platter base
and platter are shown in two compression modes. In Fig-
ure 2A a platter 2 has a metal ring 27 in the form of a
circular groove formed on its face side 28. The ring 27
mates with a ring 29 around the port 11 (for example). The
port 11 has a lip 30 disposed on it to receive a sub-
strate 31 in the form of a compact disc carried by the
platter 2. The push rod 22 engages the obverse side 32 of
the platter base 17. The push rod 22 terminates in a hol-
low, conically-shaped collar 33 which is free to move (with-
in limits) on the axis of the platter base 17. The col-
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lar 33 is attached to the obverse side 32 of the platter
base 17 by a ring 34 which engages part of the face of the
obverse side 32. Ring 34 is held in place on the obverse
side 32 by means of threaded fasteners 35 which tighten
ring 34 but enable it to move on its axis. In the inside of
collar 33 are a series of coaxially-arranged steps 36a, 36b
and 36c. On the inside of the obverse side 32 of platter
base 17 are a series of concentric grooves 37a, 37b and 37c.
Disposed within the grooves are springs, preferably in the
form of O-rings 38a, 38b and 38c. These O-rings space the
steps 36a, 36b and 36c from the top of the grooves 37a, 37b
and 37c. They also enable the collar 33 to move on its axis
slightly. Platter 2 is carried in a recess 8 in the face
side of the platter base 17 by a collar 3 which fits into a
cavity 3c. An O-ring 3b holds collar 3 (and, thus, the
platter 2) in place in the platter base 17, but allows it to
move and shift to compensate for dimensional variations of
the components of the machine. When ring 29 enters
groove'27 platter 17 will adjust to compensate for varia-
tions in tolerance and expansion and contraction. Sub-
strate 31 is held in place by a conventional gripper 39 with
fingers 40 that are carried on platter 2.

Movement of the platter base 17 is controlled by push
rod 22 and its related toggling action. Push rod 22 has an
inner segment 22b which can be disposed at an angle relative
to push rod 22. Push rod 22 is articulated at joint 22a to
enable push rod 22 (and, thus, the platter base) to move
axially while inner segment 22b moves tangentially to pro-
vide the toggling action.

As can be seen in Figure 2B, inner segment 22b is
axially aligned with push rod 22. Such alignment forces
rings 27 and 29 together to'align the platter 2 and, thus,
align the substrate 31. The outer diameter 4 of the face
side of the platter base 17 engages the chamber wall 5 with
metal-to-metal contact and squeezes O-ring 42 therebetween.
O-ring 42 has been compressed by platter base 17, and to-
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gether with the metal-to-metal sezl creates a vacuum-tight
seal so that loading and unloading of substrate 31 can be
provided or vacuum metallizing can be provided within the
vacuum metallizer. As can also be seen, O-rings 38a, 38b
and 38c are compressed to compensate for variations due to
tolerances, expansion and contraction, etc. Since collar 33
is free to move (within limits) within ring 34, the minor
variations are compensated for with this relationship be-
tween the parts.

Referring now to Figures 3A and 3B, an elevational view
of the machine at two stages of operation are shown. 1In
Figure 3B the platter bases are withdrawn towards the axis
of the toggle shaft 24 for indexing from one port to the
next. In Figure 3B the platter bases are disposed adjacent
the ports for a mechanical operation. In this embodiment,
four platter bases 17 are supported on a carrier 18 by means
of linear bearings 21. The linear bearings 21 are attached
to carrier 18 and receive push rod 22. Carrier 18 is sup-
ported at its periphery by ring segments 23 which connect
the arms of the carrier together. Carrier 18 may be turned
within vacuum chamber 10 by means of a mechanism index motor
(not shown in this view). This index motor can turn
carrier 18 in a counterclockwise direction so that the plat-
ter bases 17 can be indexed from one port to the other.

Push rod 22 is connected to a toggle shaft 24 by means of an
inner segment 22b. Toggle shaft 24 is connected to a toggle
motor (not shown is this view) and can move in two direc-
tions, both counterclockwise and clockwise. When turned in
a counterclockwise direction, inner segment 22b will draw
push rod 22 inward within linear bearing 21 and turn platter
bases 17 and withdraw them from the ports. All four of the
platters are withdrawn simultaneously by the rotation of
toggle shaft 24 in a counterclockwise direction.

When the platters are indexed in front of the next
port, toggle shaft 24 will be rotated clockwise. When the
toggle shaft 24 is rotated in a clockwise direction, inner
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segment 22b will cause push rod 22 to slide within linear
bearing 21 which will cause platter base 17 and platter 2 to
engage the respective port. This second stage of operation
is shown in Figure 3B, as will be explained hereinafter.

In operation of the equipment, the substrates in the
form of compact disc blanks are delivered to the vacuum
chamber 10 by means of a load-lock system which is well
known to the art. The load-lock system includes a loading
robot which carries a sealing door along with a disc. When
the disc is placed in the load-lock, a sealing door isolates
the load-lock from the atmosphere. The sealing door and the
adjacent platter form a load-lock station which can be
evacuated to a pressure similar to that found in the vacuum
chamber. Once this occurs the platter can be retracted and
rotated. A substrate which has been metallized in sputter-
ing station 16 is removed from the vacuum chamber 10 through
the reverse of the load-lock evacuation process. 1In this
process air or nitrogen is vented into the load-lock to
equalize the load-lock pressure to the atmosphere. Once
this occurs the loading robot removes the metallized sub-
strate and places a hew substrate in the load-lock.

Substrates are transported from the load-lock to the
sputtering station 16 by retracting the platter base 17,
indexing the mechanism to the next position and extending
platters to their new position. The retraction, rotation
and expansion process transports discs around the periphery
of the vacuum chamber 10. The platter assembly rotates 90°
with each retraction, rotation and expansion cycle. Each
cycle produces a metallized disc as each platter sequential-
ly rotates from the sputtering station 16. In the embodi-
ment illustrated, only one load-lock mechanism 15 and one
sputtering station 16 is shown, respectively, at ports 11
and 12. If desired, another load-lock mechanism can be
placed at port 13 and another sputtering station blaced at
port 14. In this latter parallel process double production
can be realized. On the other hand, if a plurality of sput-
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tering stations are placed in the ports it is possible to
layer metallized material on a substrate instead of having
all of the metallizing occur in one sputtering station.

When the platter bases 17 are extended by the toggle mo-

tor 25, the sealing O-rings (shown in Figure 2) compress
until the platter bases make metal-to-metal contact with the
walls. At that point further expansion caused by the toggle
mechanism compresses the compliant O-rings without moving
the platter bases 17, since the platter bases can no longer
move because they are in metal-to-metal contact with the
chamber wall. The compliant O-rings apply a force to the
platter which exceeds the force supplied by atmosphere on
the load-lock platter.

The control of pre-load force functions similar to a
pre-loaded bolted joint. The load-lock platter experiences
a varying applied load since it experiences a similar force
applied by the atmosphere and no force when under vacuun.

In spite of the varying external force, the platter does not
separate from its metal-to-metal contact with the chamber
wall. This assures a constant and known deflection of the
sealing O-ring in spite of widely varying applied load. It
also maintains an approximately constant load on the toggle
mechanism in spite of the varying load.

In the metallizer station 16 a thin coating of metal is
applied to a substrate. With optical discs, this coating is
typically either aluminum or gold. The sputtering cathode
contains a sacrificial target which is the source of the
deposited material. Atoms from the target are ejected by
electrons produced by a plasma. These atoms are ejected in
a ballistic manner such that they move in a line of sight
from the target and deposit themselves on the first object
they strike. 1In the case of the metallizer used with the
transfer mechanism of the present invention, target atoms
are deposited on the optical disc and on adjacent shields
and masks which make up the sputtering station. The sput-
tering process takes approximately two seconds or less.
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Thicker layers require longer sputtering times and thinner
layers require less time. With the mechanism of the present
invention it is possible to provide a dual cathode which
permits a net reduction of sputtering time for the same
layer thickness since one cathode deposits half of the layer
and the other deposits the remainder. The dual cathode
option also permits the deposition of two different materi-
als on discs. In one sputtering station one target material
will be used and in another a different target material can
be used. Thus, layers of two different materials can be
deposited on a given disc. Many variations of disc
metallizing can be provided with the construction of the
present invention.

While it is apparent that changes and modifications can
be made within the spirit and scope of the present inven-
tion, it is our intention, however, only to be limited by
the appended claims.
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1. A device for vacuum metallizing a substrate in a
station disposed on a wall of a vacuum chamber, said device
comprising: ‘

a rigid platter base having an obverse side and a face
side, said face side having a recess therein adapted to
receive a platter, said platter having a face side and an
obverse side, said face side providing a substrate-receiving
surface adapted to receive a substrate to be metallized,
said obverse side being resiliently disposed in said recess,
said platter and said platter base each being independently
movable relative to said wall to provide for positional
adjustments of said platter base and said platter relative
to said wall;

means for the outer diameter of said platter base to
engage said wall to align said face side of said platter
base and platter relative to a predetermined location on
said wall;

means to résiliently engage said obverse side of each
of said platter base and said platter whereby to force rigid
engagement of the face side of said platter base into con-
tact with said wall whereby to provide alignment of said
platter base and face-to-face sealing vacuum sealing with
said wall.

2. The device according to claim 1 wherein said sub-
strate is a compact disc and further including means for the

outer diameter of said compact disc to engage said wall.

3. The device according to claim 2 further including a
resilient engagement means being disposed between said
platter and said wall, said resilient engagement means
encompassing said substrate to aid in forming a sealed zone
between said vacuum chamber wall and said platter.
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4, A device for vacuum metallizing a substrate in a
station disposed at a port on a vacuum chamber, said device
comprising:

a platter formed of metal and having an obverse side
and a face side, said face side comprising a substrate-
receiving surface and adapted to receive a substrate to be
metallized;

a circumferentially-arranged metal ring of predeter-
mined dimensions disposed around said port and a
circumferentially-arranged ring of predetermined dimensions
disposed on said platter, said rings being adapted to mate
with each other whereby to align said platter relative to
said wall and compensate for variations in dimensions of
components of vacuum chamber;

means to resiliently engage said obverse side of said
platter whereby to force said metal rings into contact with
each other whereby to align said platter relative to said
opening and form a vacuum tight seal whereby to metallize
said substrate at said station.

5. The device according to claim 4 wherein said plat-
ter is resiliently disposed within a platter base and said
resilient engagement means including an articulated push rod
extending from said platter base, said push rod being ar-
ranged to receive non-axial forces and translate said forces
into axial forces to urge said platter base and said platter
towards said wall in an axial direction.

6. The device according to claim 5 further including a
stepped array of receiving rings on the obverse side of said
platter base and a corresponding stepped array of surfaces
on said push rod, said rings and surfaces having resilient
rings disposed therebetween to allow for establishing prede-
termined positioning between the face side and the walls.
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7. The device according to claim 4 wherein said plat-
ter has an obverse side and further including a collar
extending from the center of said obverse side and a cavity
disposed within the face side of said platter base, said
collar being disposed within said cavity and further includ-
ing a resilient junction between said recess and said collar
whereby to hold said collar within said recess.

8. Apparatus for vacuum metallizing a substrate, said
apparatus comprising:

a vacuum chamber, said vacuum chamber having at least
one loading-unloading station and at least one sputtering
station disposed on walls of said chamber, each of said
stations being entered'through ports;

at least two platter bases disposed within said vacuum
chamber, each platter base being formed of a rigid material
and having an obverse side and a face side, each platter
base having a recess disposed therein to receive a platter;

a‘platter disposed within each of said recesses, said
platters having an obverse side and a face side comprising
substrate-receiving surfaces, each of said obverse sides
being resiliently attached to a platter base;

a circumferentially-arranged ring of predetermined
dimensions disposed on the face side of each platter and
another ring disposed around the ports, the rings on said
face sides being adapted to engage the rings around the
ports whereby to align said platters and relative to said
ports;

a push rod resiliently attached to each of said platter
bases, each push rod being reciprocatable with a platter
base whereby to force the outer diameter of the platter base
into sealing face-to-face contact with said ports;

means to rotate said platters on an axis of rotation
whereby to index said platters from said loading-unloading
station to said sputtering station and thence to a loading-
unloading station;
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a toggle shaft and a linkage extending between each
toggle shaft and each push rod;

means to rotate said toggle 'shaft in one direction to
move said platters normal to said axis of rotation and means
to toggle said linkages whereby to force the outer diameters
of said platter bases against said walls and engage said
walls with face-to-face sealing contact; and

means to rotate said toggle shaft in the opposite
direction to withdraw said platters from engagement with
said walls for further rotation of said platters about said
axis.

9. The apparatus according to claim 8 further includ-
ing resilient means disposed between said push rod and the
obverse side of its platter.

10. The device according to claim 8 wherein said plat-
ter has an obverée side and a collar extends from the center
of said obverse side and a cavity is disposed within the
face side of said platter base, said collar being disposed
within said cavity and further including a resilient junc-
tion between said recess and said collar whereby to hold
said collar within said cavity.

11. Apparatus for vacuum metallizing compact discs,
said apparatus comprising:

a vacuum chamber, said vacuum chamber having at least
one loading-unloading station and at least one sputtering
station disposed on walls of said chamber, each of said
stations being entered through ports;

at least two platter bases disposed within said vacuum
chamber, each platter base being formed of a rigid material
and having an obverse side and a face side, each platter
base having a recess disposed therein to receive a platter;

(.
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a platter disposed within each of said recesses, said
platters having an obverse side and a face side comprising
substrate-receiving surfaces, each of said obverse sides
being resiliently attached to a platter base;

a circumferentially-arranged ring of predetermined
dimensions disposed on the face side of each‘platter and
another ring disposed around the ports, the rings on said
face sides being adapted to engage the rings around the
ports whereby to align said platters and relative to said
ports;

an articulated push rod extending from and resiliently
attached to each of said platter bases, said push rod being
arranged to receive non-axial forces and translate said
forces into axial forces to urge said platter base and said
platter towards said wall in an axial difection, each push
rod being reciprocatable with a platter base whereby to
force the outer diameter of the platter base into sealing
face-to-face contact with said ports;

means to rotate said platters on an axis of rotation
whereby to index said platters from said loading-unloading
station to said sputtering station and thence to a loading-
unloading station; _

a toggle shaft and a linkage extending between each
toggle shaft and each push rodf

means to rotate said toggle shaft in one direction to
move said platters normal to said axis of rotation and means
to toggle said linkages whereby to force the outer diameters
of said platter bases against said walls and engage said
walls with face-to-face sealing contact; and

means to rotate said toggle shaft in the opposite
direction to withdraw said platters from engagement with
said walls for further rotation of said platters about said
axis.
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12. A device for vacuum metallizing a substrate in a
station disposed at a port on a vacuum chamber, said device
comprising:

a platter base formed of metal and having an obverse
side and a face side, said face side comprising a substrate-
receiving surface portion and an outer diameter portion,
said substrate-receiving surface portion being adapted to
receive a substrate to be metallized;

an annular surface disposed around said port;

means for said outer diameter portion of said platter
base to engage said annular surface;

means to resiliently engage said obverse side of said
platter whereby to force said outer diameter portion against
said annular surface into contact with each other whereby to
align said platter base relative to said port and compensate
for variations in dimensions of components of vacuum chamber
and further whereby to form a vacuum tight seal thus to
metallize said substrate at said station.

13. The device according to claim 12 wherein said
platter is resiliently disposed within a platter base and
said resilient engagement means including an articulated
push rod extending from said platter base, said push rod
being articulated and arranged to receive non-axial forces
and translate said forces into axial forces to urge said
platter base and said platter towards said wall in an axial
direction.

14. The device according to claim 12 further including
a stepped array of receiving rings on the obverse side of
said platter base and a corresponding stepped array of
surfaces on said push rod, said rings and surfaces having
resilient rings disposed therebetween to allow for estab-
lishing predetermined positioning between the face side and
the walls.
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15. The device according to claim 12 wherein said
platter has an obverse side and further including a collar
extending from the center of said obverse side and a cavity
disposed within the face side of said platter base, said
collar being disposed within said cavity and further includ-
ing a resilient junction between said recess and said collar
whereby to hold said collar within said recess.



WO 96/41899 PCT/US96/08997

FIG. |



PCT/US96/08997

WO 96/41899

2/5

44

Ve 9ld

vt 9
Yo 74
Ge
vE S9¢
NS e
VL.
oge 2
TT TS SS ST TNNSY 7 & ob
// a¢ 94 _—6¢%¢
|
/L ////////V//////// \;m OLE
éc q/¢
vee ¢e 2/¢
N 82
Ve W=ie
v > I
o 5 g o
Zl
lC
62
174



PCT/US96/08997

WO 96/41899

3/5

dc 914

~8g
98¢
R

azz”’

TSSS S S S SN SV VU TUNNRNRNN

[17%

—I¢

N
NN

ANAAA VAL VAV VA VA VA VAVAVAN

dwmx

NN\\

¢¢

1723

L
A
N

6¢

I
lc




WO 96/41899 PCT/US96/08997

4/5

FIG 3A
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