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(57) In a device for holding lenses for eye glasses to be coated (3,3°,...) with a substrate holder (4) consisting of cap-
like sheet-metal blanks (4a,b,c,d) forming a dish 1n the form of a spherical segment and having several drill-holes
(3,5°,...), rotating on a vertical axis (R) in the vacuum chamber (2) above a coating source (Q), the coating source (Q)
being mounted to the side of the axis of rotation (R) and the lenses (3,3°,...) being placed and held 1n the drill-holes
(3,5°,...), the mean perpendicular (M) of the respective drill-hole longitudinal axis (A) intersects the axis of rotation
(R) of the substrate holder (4) at a point (O) roughly halfway between the two locations which are the points of
intersection (C, I) of the mean perpendiculars (M°,M ") of two notional drill-holes of the same drill-hole pitch circle
(T) with the axis of rotation (R), whose drill-hole longitudinal axes (A°,A ") intersect the coating source (Q), the one
notional drill-hole however having the largest and the other notional drill-hole having the shortest distance from the
coating source (Q).
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Sumayry

In a device for holding lenses for eye glasses to be coated
(3,3,...) with a substrate holder (4) consisting of cap-like
sheet-metal blanks (4a,b,c,d) forming a dish in the form ?o‘f_ a
spherical segment and having several drill-holes (5,5, ),
rotating on a vertical axis (R) in the vacuum chamber (2) above a
coating source (Q), the coating source (Q) being mounted to the
side of the axis of rotation (R) and the lenses (3,3’,...) being
placed and held in the drill-holes (5,5',...), the mean
perpe-¢d3.cular (M) of the respective drill-hole longitudinal a:t:.s
(A) 1...,tersects the axis of rotation (R) of the substrate holderw (4)

. — o W, -

at a oint (O) ;:‘oﬁghly halfway between the two locations wh:Lch are
-the voints of lntersection (C,F) of the mean perpenalculars
(M’ , M) of two notlonal drill-holes of the same drill-hole p:l.tch
circle (T), w:Lth the axis of rotatlon (R), whose drill- hole
longitudieel axes (A’ ,A’’) intersect the coating source (Q) ' the
one notlenal dzjlll-hole however hav:n.ng. the largest and the other

notlo-;al drn.ll-hole having the shortest d:.stance from the coatlng

i {

souxce (Q)

Fig. 2
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Device for holding lenses,

easpecially for eye glasses to be coated in a

vacuum coating or sputtering machine

The iavention relates to a device for holding lenses, especially
eye glasses to be coated in a vacuum coating or' sputtering machine,
with a substrate holder consisting of cap-like sheet-metal b‘lanks
forming a dish in the form of a spherical segment, and with
numerous drill-holes, that is mounted ih.the'vacuumhchamber above
a coating sou'z.'.c_e,I revolving on a vert_i.cal axis, with the coating
source mounted to the side of the axis of rotation, the lenses
being placed in the drill holes and held and centered in the drill

holes.
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A device of the type in question is disclosed (US 3,859,956) in
whic. the lenses to be coated are inserted in rings which are in
turn held by a frame located at a distance above the coating
source, and the rings can be tilted relative to the frame, in such
a wayv that the lenses can be aligned with their curved surfaces

towards the source. In this device the axis of rotation of the

frame runs plumb through the source.

Another device is disclosed (DE-OS 39 21 672) for holding and
turning lenses, ' specially for eye glasses to be coated in a high-
vacuun coating machine or sputtering .machine, with a pair of rings
suppcrting the lens to be held, that in turr can be connected to a
subsc.ate hoider that is held in the process chamber of tha high-
vacuum machiae, with the cap-like or half?dish—shaped metal sheet
forming the siu.bstrate holder at least partly overlapped by a
sicklze-shaped sheet-metal blank or sectional element forming a
slide or rake, the edge of the rake fac:.ng towards the substrate
holdexr be:l.ng held a small distance away from the outer surface of
the zibstrate holder by a slider or art:.culated arm, the rake being

movalle 1n thlS pos:LtJ.on relative to the tOp side of the substrate

holdey around the axis of rotation of the substrate holder.

A wvacuum coating machine has also been proposed for depositing

blooming coats on optical substrates (DE-OS 37 15 831) such as
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3
plastic eye lenses, that can be clamped on carriers rotating in an
evacuztable container above evaporating sources whereby the
carricers include a majority of flat carrier plates that are at
leas: approximately in the shape of a segment of a circle, which
are supported in a dome shape relative to each other and can each
turn through 180° at a common supporting axis of rotation, each
carrier plate having a majority of substrate mountings with at
leas- one holding spring in the opening areas, of which at least
one can tli'lt.’ freeiy to both sides from the carrier plate plane up

to a sredetermined angle.

Final-y a deiri;de has been disclosed (US 4,449,478) for coating
1ens-shaped\ substrates including a.'c:.ap—li'ke substrate holder with
several drill4holes arrange:d on ‘twe vitch circles to lold the
lensez, the drill-holes being all aligned to the source located

below the substrate holder, in such a way that the longitudinal

axes of the drill-holes all intersect at the vertical axis of
rotation of the substrate holder at one point. The coating sourxce

is located comparatively close to the point of intersection of the

longitudinal axis.

The function of the present invention is to create a device of the
tvype in question that enables largely even coating, even with
machines in which the coating source 1s located not centrally

benezth the substrate holder, but off center, near the axis of

rotation of the cap-like substrate body. The device 1is also
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intended to be adjustable to the peculiarities of a coating source,

for example the form of the "evaporator beam".

This function is carried out in the device disclosed by having the
dril:i-holes enclosing and centering the rotating cylindrical rims
of tre lenses roughly aligned towards

the coating source, with the mean perpendicular of the drill-hole
1ong:..tud1nal axis concerned 1ntersect:.ng the axis of rotat:.on of
the *'bstrate holder at a point located roughly centrally between
two ;go;nts that are the points of :Lntersectlon of the mean
perpc.::.d:l.culars of two notional drill- holes of the same drill-hole
pltcn c:chle | with the axis of r.otatlon whose drill-hole

longi'cudz.nal axes intersect the coating source, but with a notional

dril’ -holeﬂhav1ng’the largest distance from;the coatlng'source and
the ou‘uer notlonal drill-hole having the shortest distance from the

coatiig source

The ubla.que coat:.ngs that normally occur when coating spher:.cal
surfaces of lenses, the so-called half-moon effects, are to a large
extent reduced by tilting the lenses in respect of the surface of

the substrate holder through a certain angle.

Further details and features are described and characterized in

-

greater detail in the patent claims.

The iavention admits of the most diverse range of configurations,
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one of which is shown schematically in the appended drawing,

showi~g the following:

Fig. 2  The spatial formation underlying the device

Fig. 2 The perspective view of a substrate holdexr in the form of

4 half-shell-shaped sheet-metal parts with several drill-

holes.

Fig. 2 A partial section according to the lines B-B as per Fig.

2, a_t_ld

ARN

Fig. A section S throuch the 2 =octors of a .sheet-metal part

as per Fig. 4.

The substrate holder 4 consists principally of 4 equal sheet-metal

blank: 4a, b, c, d that together form a shell in the shape of a
spherical segment that revolves on the vertical axis R in the

vacuui chamber 2. As shown in Fig. 1, the crown of the shell-
shapcd substrate holder 4 or its radius of curvature K is somewhat
smal.iex than't‘he diameter D of the substi'ate holder 4, all driil-’-
holes 5,5'; .. .' of a pitch circle T, 7', ... being aligned roughly
to the coat:l.ng source Q, whereby the mean perpendicular M of the

reSp€Cthe drlll hole longitudinal axis A or the stra:.ght 11ne
perpe*'xdn.cular to the optical axis between the two curved surfaces

of tLa lens :.ntersects the axis or rotat:l.on R of the substrate

' . PR
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holder 4 at a point O 1located roughly half-way between two
locations that are the points of intersection C, F of the mean
pezpe;zdiculath‘ ,M’* of two notional drill-holes of the same dxill-
hole pitch circle T with the axis of rotation R, whose drill-hole
longi-udinal axes A',A’’ intersect the coating source, the one
noticnal drill-hole however having the largest distance fz_.’;or‘n. the
coatiig source Q and the other notional drill-hole having the

shortz=st distance from the coating source Q.

As shuwn v-ﬁln'FJ.g 2 the substrate holder 4 comprlses 4 equal sheet-
metal blanks 4a b c,d, each of these four sheet-metal blanks belng
divicad J.nto three zones I to III, the respect:l.ve (approx:..mate)
correction angles o being listed in a table for each sector. These
correctlor'xq ” ’aﬁngles. “a are derived for. the various p:\.tch c:chles
T, T, ... o'r sectors, two of which are. indicated in .Fn.g *2.
Deper.£ing on qthe lens diameter spec:.f:Led more or fewer p:.tch
cirelss T,T7',... can be provided, the corrective value of ‘the
sector I to III in which the pitch c:.rcle falls being provuied for
each of the drlll holes 5,5’,.... (The four drill-holes 5, S’;f

zndlcated in Flg 2 are accordingly all allocated to sector III )

The fol‘.lowirllé: .tables list examples ot.“"‘the main dimensions ‘of
coating machin.e’s',' the second table giving the correction angle 0
for a machine with a substrate holder 4. with a radius of curvature
K of 750 mm 1in length and for lenses with a d:n.ameter d = 65 mm, the

ot -

angles‘'Q, «.. bea.ng corrected in each case by a small amount that is
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.
derived from the form and size of the plasma cloud (vapox beam)  of

a particular evaporator source, ard 1s determined in serigs’-f of

pract.cal trials.
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Patent Claims

Deviee for | holding lenses, especially for eye glasses
(3,3’...) to be coated 1n a wvacuum coating machine or
sputtering machine, with a substrate holder (4) consist,:j’.ng of
cap-like sheet-steel blanks (4a,b,c,d) forming a dish in the
orm of &a spherical segment, having several drill-holes
'5,5’,...), rotating around a vertical axis (R), in the vacuum
chamber (2) ebove a coating source (Q) ., the coating source
(Q) be:Lng mounted to the side of the axis of rotation (R) and

~he lenses (3,3’,...) being placec. in the drlll-holes

‘5,57, .Y and held and centerxed in the drill-poles
5,5, ...) , whereby the drill-holes (5,5/,.. .) enclos:'ing and
sentering the rotating cylindrical rims (6,6°,...) of the
lens‘es (3 ‘3’ ..) are each roughly oriented towards - f.he

eoatlng source (Q), the mean perpendicular (M) of the
'espectlve drn.ll-hole 1ongitudinal axis (A) J.ntersect:l.ng t:he
axis of rotatn.on (R) of the substrate holder (4) at a point
!0) that lies roughly halfway bet:ween two points that are the
soints of intersection (C,F) of the mean perpendlculars
M’ ,M’’) of two notional drill- holes of the same dr:.ll-hole

"3...tch c.‘l.rCle (T) with the axis of rotat:.on (R), whose dr:.ll—

';:-.ole longitudinal axes (A’,A’’) intersect the coatlng source
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(0), one notional drill-hole however having the largest and
rthe other notional drill-hole the shortest distance from the

coating source (Q).

SDevice as per Claim 1 whereby the drill-holes (5,5’,...) are

:n the form of concentric two-stage drill-holes, the first
drill-hole stage turned away from the coating source (Q) being

slightly larger, corresponding to the external diametex of the

fanses.

Device as per Claims 1 and 2 whereby all drill-holes located

on a pitch circle (T,T‘,...) include the same angle (&) with

che axis of rotation (R).

Device as“ per the preceding Claims whereby all drill- holes |
!5,57,...) oriented towards the c¢ocating source are changed by
&n additional correction angle to the mounting of the lenses
(3,3’,...) in their'angular'position;(a) relative to the.axis
of rotaﬁion(R), as a function of the output of the coatlng
souice'fQ), especially the form.and size of the plasma cloud
it emits, this correction angle reducing as the plasma cloud

increases in size, and vice versa,
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3,3"...

5,5, ...
6,67,...

AA", ...

11

Reference List of 'Symbols

Vacuum chamber
Eye glass, lens
Substrate holder

Drill-hole

Lens rim

Drill-hole longitudinal axis

Point of intersectiorn

" —

Diameter

Pbinﬁnef intersection
Radiué 6f curvature
IMéan‘perpendicular
Poiﬁt'df intersection
Coating source

Axis of rotation

Drill-hole pitch circle
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