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This invention relates to plating rack, and more 
particularly, to a plating rack...for optical dies. 
In the plating. of optical dies; that is to say, 

dies having accurate dioptric curves, it is requisite, 
that the plate: be deposited as a thoroughly uni 5 
form...and homogeneous-layer free from flaws; and 
blemishes and adapted to be ground and polished 
to a high degree of precision, in view of the fact 
that a surface curvature aberration of as-little as: y 10, connection with the drawings in which: six millionths of an inch will suffice to produce 
lenses unsuited for ophthalmic purposes: 

It is thus necessary that the surface to be plated 
be in the best possible - condition to receive the 
plate; and 
state. Plating racks hitherto used have had the draw 

therefore, it should be in an active ls; self; 

back of being cumbersome and requiring too long. 
a time to mount the object to be plated thereon, 
with the result that passivation of the metal sur 
face presents itself as an undesirable feature lead 

in-contact with the plating: solution should be of 
stainless steel' or non-ferrous: metal in order to 
prevent iron contamination: Ferrous metals may 
be used if properly protected with suitable stop 
off. . Of course, the anode is of lead. . . 

Besides the advantages of: the plating rack of 
our invention which have been set forth herein 
before, there: are others which will appear evi 
dent, from the following description, taken in 

Fig.1 is a view of the plating rack of our in 
wention positioned in the plating bath, and Con 
nected to a source of electric.current; - 

Fig. 2;is a cross sectional view of the rackit 

Fig. 3 is a view, taken along line 3-3; of Fig. 2; 
Fig. 4 is a view along line 4-4 of Fig. 2; 
Fig. 5 is a side elevation of a modified form of. 

cathode mounting having a wire thief surround 
20ing the cathode; 

ing to improperplating and the consequences that 
such a condition brings about. The plating rack of our invention is eminently 
well adapted to avoid such undesirable conse 
quences. It is adapted to receive the object to 
be plated, such as an optical die, with a minimum 
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of delay, and properly to locate it with respect 
to the anode to insure the obtainment of a plate. 
of uniform thickness and homogeneous texture. substantially corresponding in surface contour to 
the ultimate surface desired in the optical die. 
The plating rack of our invention, because of 

Fig. 6 is a-front elevation of the same; 
Fig. 7 is an enlarged cross-sectional view of a 

die plated without using the wire thief; and 
Fig. 8 is an enlarged cross-sectional view of a 

die plated using the wire thief as shown in Figs. 
5 and 6. Referring in detail, to the drawings, and par 
ticularly to Fig. 1, 0 is a plating tank containing 
plating solution f ; 2 is the bus bar of the 
anode 3 (see Fig. 2); 4 is the bus bar carry 
ing the negative pole to the cathode (die to be 
plated) 5; and 6 is a source of electric 'current. 

the ease with which it is handled and the details. 
of its construction and arrangement of parts, 
brings about certain other benefits. For instance, 
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the structure is so designed that it is free from 
recesses which might act as acid traps, and thus 
it prevents contamination of the plating bath by . 40 firmly against the insulated structure 2 and bolt 
the etching bath. Likewise, there is no carryover. 
inclusion of etching. medium carried over from 
and contamination from any intermediate treat 
ment. 
Furthermore, the anode can be pre-set to. any. 

desired or required position, removed for activa 
tion, and then quickly, reset before substantial 
passivation of the etched or treated surface has. 
taken place. The-anode is also preformed sub 
stantially, to the desired curvature, whereby, as: 
previously stated, a uniform substantially diop 
trically curved plate is deposited on the cathode. 

It might be added that it is desirable: to have 
the curvaturer of the: anode, match; that' of the 
cathode: within'.4 to 4, of a diopter. It is like wise desirable but not requisites that all parts: 65 is provided at its unthreaded end with a shoulder 
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Referring now to Fig. 2, 17 is an insulated struc 
ture on which the anode is mounted by means of 
bolt 18 and nuts 9 and 20, and 2 is an insulated 
structure carrying the cathode (die to be plated) 
f5 held in place by spider 22, bolt 23 and nut 24. 
Bolt23 and nut 24 also serve to affix bus bar 4 

23 carries the negative pole from bus bar f4 to the 
cathode 5 which is the die to be plated. 
A rod 25 is threaded at one. end and provided. 

withinut 26 and nut 27 which serve to. lock.in 
c 45, place, the insulated structure. 2 at its lower ex 

tremity and rod 28 threaded at one end is pro 
vided with nut. 29. and nut 30 which serve to 
lock in-place insulated structure. 2 at its upper. 
extremity. 
Rod 25 is provided at its unthreaded end, with 

a shoulder. 3 adapted to rest, against insulated 
structure. - and a Wedge:32; adapted to cooper. 
ate with shoulder 3: for the purposes of securely . 
holding insulated structure. 7. Likewise, rod 28; 
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33 and a wedge 34 adapted to cooperate with 
each other for the purpose of securely holding 
insulated structure . 

Referring now to Figs. 3 and 4, it will be noted 
that rod 28 has a counterpart rod 28 provided 
with a nut 30', a shoulder 33' and a wedge 34'. 
It Will be understood that the elements 28, 30', 
33' and 34’ are the duplicates of elements 28, 30, 
33 and 34 hitherto described. 
The modification shown in Figs. 5 and 6 proves 

advantageous, particularly when heavy plates are 
being deposited on the surface of the die. A wire 
thief 36 shaped in the form of a loop is placed in 
position surrounding the cathode 5. The oppo 
site end of the wire thief is brought into elec 
trical contact with the bus bar 4. This con 
tact may be effected by looping the wire thief, 
as at 37, over a screw 38 held in place by a nut 
39. . The Shank 40 of the Wire theif is insulated. 
When the die is plated in the absence of a wire 

thief surrounding it, the plate 4 deposited there 
on exhibits a heavy shoulder portion 42 (as shown 
in Fig. 7) which proves highly undesirable since 
it must be ground off or otherwise removed and 
the plate may be damaged in so doing. When 
the Wire thief is in position, as shown in Figs. 
5 and 6, the plate 4f deposited on the die 5 ex 
hibits well rounded shoulders 43, as shown in 
Fig. 8. The use of the wire thief is highly de 
sirable because it effectively prevents a piling of 
an excessive thickness of metal at the edge of 
the die, which would require an excessive amount 
of grinding on finishing the die in order to restore 
the plated surface to the proper dimensions and 
curvature. 
By way of example, we now describe a typical 

procedure to be followed in assembling for use 
the plating rack of our invention. 
The die 5 to be plated is attached to the spider 

22 and bolt 23 with Which it forms a unitary 
structure. Bolt 23 is mounted on insulated struc 
ture 2 and tightened thereon through the means 
of nut 24 after positioning bus bar 4 as shown 
in Fig. 2. Bus bar f2 carrying the anode 3 is 
permanently but removably mounted on insulated 
structure f by means of bolt 8 (which is per 
manently attached to anode 3) through the 
means of nut 9 and nut 20. The distance be 
tween the cathode 5 and the anode 3 is de 
termined and regulated by adjusting nut 29 and 
nut 30 on rod 28, nut 29' and nut 30' on rod 
28', and nut 26 and nut 27 on rod 25. The cath 
ode 5 is definitely positioned and centered by 
movement of insulated structure 2 which is pro 
vided with loose fitting perforations at the points 
where rods 25, 28 and 28 pass therethrough. 

Having thus mounted the die to be plated 
(cathode 5) in the desired position with respect 
to anode 3, wedge 32, wedge 34 and wedge 34' 
are removed and insulated structure f carrying 
anode 3 permanently mounted thereon through 
the means of bolt 8, nut 9 and nut 20 is then 
withdrawn from the assembly. The remaining 
parts of the assembly (that is to say, every mem 
ber not permanently attached to insulated struc 
ture i7, and the wedges 32, 34 and 34') are then 
introduced into the etching bath and are given 
any other treatment required prior to plating as 
a unit. 
After completion of the etching treatment and 

any other treatment desired or required to be 
given the cathode prior to plating, the assembly 
is again completed by mounting insulated struc 
ture f on rods 25, 28 and 28’ and securely lock 
ing it in place by means of Wedges 32, 34 and 
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34'. This operation can be carried out in a mat 
ter of seconds and the anode will lie With rela 
tion to the cathode in the exact pre-set position. 
The complete assembly is then introduced into 
the plating bath and the plating operation pro 
ceeds according to the usual manner. 

It will be noted that there is a space 35 be 
tween the Spider 22 and the cathode 5. The 
purpose of this spacing is to provide rapid and 
complete drainage of the etching Solution or any 
other solution with which the cathode is treated 
prior to plating. This rapid and complete drain 
age prevents carryover from one bath to another 
and thus the plating bath is kept free from COn 
tamination. 
The anode 3 is integral with bus bar 2 and 

they are both formed in a single operation by 
means of a simple pressing step. AS has hith 
erto been pointed out, the curvature of the an 
Ode face is made Substantially to conform in 
opposite sense with that of the cathode. This 
is brought about by forming the anode using a 
forming die having usbstantially the same curva 
ture as the optical die to be plated. 
AS has hitherto been noted, the apertures on 

insulated structure 2 through which rods 25, 28 
and 28 pass are provided with a loose fit in order 
to permit centering of the cathode with relation 
to the anode. Because of this fact, it is obvious 
that the anode must retain a fixed position at 
all times and this is brought about by providing 
a close fit on the apertures which serve to mount 
insulated structure fl on rods 25, 28 and 28. 

In view of the foregoing, it will be readily ap 
preciated that the plating rack of our invention 
is eminently well adapted to carry out plating 
operations of the character hereinbefore de 
Scribed; that is to Say, plating operations where 
uniformity of plating thickness, homogeneous 
texture, and freedom from surface flaws and 
blemishes are of paramount importance and 
Where ease of assembly and manipulation is a 
desirable characteristic in order to insure a plate 
of the highest quality which may be subsequent 
ly ground and polished to close tolerances or to 
a degree of exactness Ol' accuracy of the Order 
hereinbefore Stated. 
The Speed with which the plating rack of our 

invention may be assembled not only lessens the 
possibility of passivity being established but also 
lessens the development of objectionable tarnish 
on the metal die prior to plating. 

NeedleSS to say, it is highly advisable to elimi 
nate dissimilar materials in the construction of 
the rack in order to reduce the possibility of 
metal contamination of the bath. Furthermore, 
the current carrying members should be of ample 
Size and all parts of the rack should be properly 
insulated with some stop-off material of suitable 
characteristics in order to avoid current leakage 
and the possibility of attack on the materials of 
construction of the rack, 
Those skilled in the art will readily appreciate 

that one of the features of the rack of our in 
vention is that it affords the opportunity of close 
inspection of the significant surface of the die 
during the preparatory cleaning steps, and, fur 
thermore, that it affords the opportunity of Swab 
bing the die surface during treatment prior to 
plating. 
The Wire thief hereinbefore described and illus 

trated in the drawings is a desirable feature in 
asmuch as it is advantageous in improving the 
uniform distribution of metal on the significant 
surface of the die. As will be noted, such a wire 
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thief may be rigidly attached in a definiteposi 
tion: surrounding the cathode and in, a.manner 
that will not interfere with processing and which, 
will not cause it to be displaced in handling the: 
rack, ... 

It. Will be: understood that while we have set: 
forth a particular embodiment of our invention, 
we do not intend to have our invention limited to 
or circumscribed by the specific details of: strucs. 
ture, and arrangement of parts: or manipulation, 10, 
herein: set, forth, since ouri inventions may be 
varied within the spirit and scope.of the appended: 
claims. . . " . . . . . 

I claim: ". . . . . . . . 

1. In a plating. rack of the type described, in 
combination: an anode having a supportisubstance. 
tially centrally disposed on: the back portion 
thereof; a cathode having a spider support on 
the back, thereof; insulating means; adapted to . 
receive the support of said anode and maintain it. 
in fixed... positional relationship: there withi, said 
insulating means being provided with a plurality. 
of apertures; insulating means adapted to re 
ceive the support of said cathode and maintain it 
in fixed positional relationship therewith, said: 
insulating means being provided with a plurality 
of apertures, means for rigidly supporting each 
of said insulating means...in spaced predeter 
mined juxtaposition and adapted to permit re 
moval and replacement of said anode and Said 
cathode without altering their predetermined 
juxtaposition, yet capable of adjustment to vary 
the distance between said anode and said cathode 
when desired, said supporting means including a 
plurality of bars which are adapted to tightly fit 
the apertures in the cathode insulating means 
and adapted to loosely fit the apertures in the 
anode insulating means, a stop means on said 
bars adjacent said anode insulating means, and . 
wedging means cooperating with said stop means 
to tightly press said anode insulating means 
against Said stop means. 

2. In a plating rack of the type described, in 
combination: an anode provided with a substan 
tially accurate dioptically curved surface and 
having a support substantially centrally disposed 
on the back portion thereof, a cathode having a 
spider Support on the back thereof and provided 
with a substantially accurate dioptically curved 
surface, said curved surface being in the opposite 
Sense to the curved surface of Said anode; in 
sulating means adapted to receive the Support 
of said anode and maintain it in fixed positional 
relation therewith, said insulating means being 
provided with a plurality of apertures; insulating 
means adapted to receive the Support of said 
cathode and maintain it in fixed positional rela 
tionship therewith, said insulating means being 
provided with a plurality of apertures; means for 
rigidly supporting each of said insulating means 
in spaced predetermined juxtaposition and adapt 
ed to permit removal and replacement of Said 
anode and said cathode without altering their 
predetermined juxtaposition and yet capable of 
adjustment to vary the distance between said 
anode and said cathode when desired, said Sup 
porting means including a plurality of bars which 
are adapted to tightly fit the apertures in the 
cathode insulating means and adapted to loosely 
fit the apertures in the anode insulating means, 
stop means on said bars adjacent said anode in 
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3. 
combination: an anode: provided with; a. sub 
stantially," accurate; dioptically, curved surface of 
concaves form" and having: a support. Substans 
tially: centrally, disposed: on: the back: portion: 
thereof; a , cathode: having: a spider supportion 
the back thereof, and provided with a substantial 
ly accurate dioptically curved surface of cons, 
vex. form;; insulating means adapted to receive 
the support of said anode in fixed positional rela 
tion...therewith, said insulating means being pro 
vided with: a, plurality of apertures; insulating. 
means adapted to receive the support of said: 
cathode, in fixed positional relation: therewith, 
said: installating. means being provided with a 

; plurality, of apertures; means for rigidly Sup 
porting each of Said insulating means: in a spaced. 
predetermined juxtaposition and adapted to pers 
miti removal, and replacement of said anode: and 
said cathode without altering their predeter 
mined juxtaposition, and yet capable of adjusts. 
ment:to vary the distance between said anode and 
Said cathode: When desired; Said supporting means: 
including a plurality of bars which are adapted 
to tightly fit the apertures: in the cathode: insu 
lating means and adapted to loosely fit...the apers. 
tures in the anode insulating means, stop means 
On , said bars: adjacent, said anode, insulting 
means; and Wedging means cooperating with said: 
Stop. means...to; tightly press, said anode "insulata, 
ing means against Said stop means. 

4. A plating rack of the type described which 
comprises, in combination: an electrode having 
a support Substantially centrally disposed on the 
back portion thereof adapted to receive a positive 
charge; insulating means adapted removably to 
mount said electrode in fixed position by means 
of Said support; an electrode having a spider Sup 
port on the back thereof adapted to receive a 
negative charge; insulating means adapted re 
movably to mount said electrode in fixed posi 
tion by means of Said Spider support; each of 
said insulating means being provided with a plu 
rality of apertures; means for rigidly Supporting 
each of said insulating means in spaced prede 
termined juxtaposition adapted to permit re 
moval and replacement of each of Said electrodes 
without altering their predetermined juxtaposi 
tion, and yet capable of adjustment to vary the 
distance between said electrodes when desired, 
Said Supporting means including a plurality of 
bars which are adapted to tightly fit the aper 
tures in one of said insulating means and adapt 
ed to loosely fit the apertures in the other insul 
lating means, stop means on said bars adjacent 
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sulating means, and wedging means cooperating 
with said stop means to tightly press said anode 
insulating means against Said stop means. 

3. In a plating rack of the type described, in s 

the insulating means which is loosely positioned 
on Said bars, and wedging means cooperating with 
said stop, means to tightly press the insulating 
means which loosely fits on said bars against 
Said stop means. 

5. In a plating rack of the type described, in 
combination: an anode; a cathode; insulating 
means adapted to support said anode in fixed 
positional relation therewith, Said insulating 
means being provided with a plurality of aper 
tures; insulating means adapted to support said 
Cathode in fixed positional relation therewith, 
said insulating means being provided with a plu 
rality of apertures; Spacing means separating said 
insulating means and rigidly positioning them 
with respect to each other, means for rigidly sup 
porting each of said insulating means in a spaced 
predetermined juxtaposition and adapted to per 
mit removal and replacement of said anode and 
said cathode without altering their predeter 
mined juxtaposition, and yet capable of adjust 



ment to vary the distance between said anode 
and said cathode when desired, said Supporting 
means including a plurality of bars, said bars 
having threaded portions adjacent one end and . 
a shoulder adjacent the other end, said bars be 
ing adapted to tightly fit the apertures in the 
first mentioned insulating means and being fur 
ther adapted to loosely fit the apertures in the 
second insulating means, the shoulder on said 
bars being adapted to firmly bear against the 
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inner Surface of said first mentioned insulating 
means, and wedging means being adapted to 
tightly press said first mentioned insulating 
means against said shoulder means, whereby Said 
first mentioned insulating means and said anode 
supported thereon are fixedly positioned On Said 
supporting means. 

6. In a plating rack of the type described, in 
combination: an anode; a cathode; insulating 
means adapted to Support said anode in fixed 
positional relation thereWith, said insulating 
means being provided with a plurality of aper 
tures; insulating means adapted to support Said 
cathode in fixed positional relation therewith, 
said insulating means being provided with a plu 
rality of apertures; means for rigidly supporting 
each of said insulating means in a spaced prede 
termined juxtaposition and adapted to permit 
removal and replacement of said anode and 
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said cathode without altering their predeter 
mined juxtaposition, and yet capable of adjust 
ment to vary the distance between said anode 
and said cathode when desired, said supporting 
means including a plurality of bars, said bars 
being adapted to tightly fit the apertures in the 
first mentioned insulating means and being fur 
ther adapted to loosely fit the apertures in the 
Second mentioned insulating means, a shoulder 
on each of said bars adapted to firmly bear 
against the inner Surface of said first mentioned 
insulating means, wedging means adapted to 
slide on Said bars for tightly pressing the first 
mentioned insulating means against Said shoul 
ders, whereby said : first mentioned insulating 
means and anode supported thereon are fixedly 
positioned on said bars, locking means movably 
mounted on said bars and adapted to firmly bear 
gainst the inner surface of the second men 
tioned insulating means, and means threadedly 
engaging Said bars for firmly bearing against the 
outer surface of the second mentioned insulating 
means, whereby said second mentioned insulat 
ing means may be positioned and firmly held in 
Such position. 

A. KENNETH GRAHAM. 
CHARLES. W. SMITH. 
FRANK. P. WILLIAMS. 


