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This invention relates generally to plating and the like 

processes and more particularly, concerns a novel adjust 
able rack structure for use in the process of anodization 
of articles of varying types and dimensions. 
The process of anodization is somewhat different from 

the general art of electroplating as it is commonly prac 
ticed. In ordinary plating of metals, a metal is deposited 
from a chemical bath, generally of its own salt; the article 
to be plated usually comprising one of the electrodes, 
generally the cathode, and a bar or the like of the plating 
metal acting as the anode. The anode is arranged to be 
immersed in the chemical bath and is subject to the chemi 
cal action thereof. Metal is removed from the anode and 
is plated upon the surface of the cathode by means of 
well-known electrolytic action. Thus, the anode is grad 
ually reduced in weight by the loss of the metal therefrom. 
The thickness of the coat and rapidity of the process is 
determined by the amount of current being passed and 
the particular nature of the chemical bath. 

In anodization, the process primarily consists of oxidiz 
ing the surface of an article by passing a current through 
the acid bath in which said article is immersed. The oxide 
layers formed on the surface are generally porous and 
capable of being penetrated by other chemicals such as 
various colored dyes and the like from solutions with 
which the article is subsequently treated. After a certain 
thickness of oxide coating is formed upon the article, it is 
removed from the bath, dipped into the dye solution and 
then, the coating is sealed as, for example, by treating 
with hot water or other chemical sealers. The dye is not 
merely absorbed upon the surface of the article, but is 
ingrained in the actual oxide coating, said coating actually 
intermolecularly uniting with the article. The oxide coat 
ing may be sealed without prior treatment with the dye 
or other coloring agents to form a protective, weather 
impervious, rustproof and exceptionally strong and thin 
coating. 
The process of anodization has been used successfully 

to provide protective and decorative coatings for metals 
generally limited to aluminum, titanium, zirconium, tan 
talum and metals of that family. The articles to be thus 
treated comprise the anode of the cell, the oxidation tak 
ing place because of released nascent oxygen at the said 
anode. The articles themselves may be directly used as 
the anode, however, since the entire surface of the articles 
is generally desired to be treated, and only that surface 
which is immersed in the bath will be anodized, there 
must be holders for suspending the articles in the bath. 
These holders or racks must be strong enough to hold 
the articles, must have secure holding means thereon to 
insure good electrical contact between it and the articles, 
and also must conduct sufficient current therethrough 
so that the entire assemblage, rack and articles may 
function properly as the anode of the cell. 
The use of dissimilar metals in the bath is to be avoided, 

and hence any structure used to Support the articles sus 
pended in the bath must not only be capable of supporting 
said articles and carrying the current required but must, 
in addition, be made of a metal compatible with the solu 
tion and current used. 

It has in the past been difficult to provide anodizing 
racks of aluminum which provide the desired electrical 
contact and securely hold the articles due to the basic 
softness of this metal. In contrast, titanium metal racks 
are strong and provide sufficient capacity to assure ade 
quate current density to anodize substantial numbers of 
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individual parts held thereby. Because of its high cor 
rosion resistance and the highly corrosive environment 
of its operation, the use of titanium is highly desirable, 
if not imperative in certain circumstances. Titanium racks 
are little affected by the chemical baths into which they 
must be immersed and since they are so resistant to de 
terioration, consistent tensions and electrical contact may 
be maintained throughout the anodization runs. More 
over, aluminum metal is coated with a layer of the anodic 
oxide with the result that its current carrying capacity is 
markedly reduced and therefore racks made of aluminum 
must be stripped of their oxide coating by stripping solu 
tions and treatment, said treatment occurrring often dur 
ing the life of the rack and being extremely detrimental 
to said rack necessitating its frequent replacement. Tita 
nium has no such current resisting properly and thus does 
not need repetitive stripping treatments. However, al 
though titanium is most preferred, prior racks utilized en 
tirely too much metal to make the use of titanium eco 
nomically feasible. 
The primary object of this invention is to provide a 

structure for anodizing racks whereby the racks will hold 
the articles very securely, provide the necessary electrical 
contact, conduct the current involved and said structure 
will economically permit the manufacture thereof from 
Such advantageous but expensive metals as titanium. 

Another object of the invention is to provide an anodiz 
ing rack which is adjustable so as to accommodate sub 
stantially different parts or articles while maintaining 
proper securement and spatial distribution of said articles 
during the anodization process. A substantial limitation 
of prior racks rests in their difficulty of revision, said 
racks being commonly designed for a particular size and 
shape part. Because relatively short runs of parts may 
be consistently called for, and each part has a rack con 
structed particularly for its size and shape, requiring there 
fore, frequent changes of said racks to be made. Many 
of Said racks are discarded due to a change in the size 
or shape of the particular part, thereby resulting in a 
high rate of production time-loss due to the required re 
placement of said racks and substantial time wastage in 
having idle racks. In contrast adjustable racks may be 
quickly shifted from job to job, while fixed position racks 
were forced to wait for a particular job before utilization. 
Large overhead costs due to the substantial Storage space 
required for a complete inventory of racks as well as in 
creased purchase costs normally associated with style or 
model changes of parts are substantially lessened by the 
construction of the invention. 

Still another object of the invention is to provide in an 
adjustable anodization rack novel means for instantane 
ously clamping the holding discs thereof at any desired 
location along the elongate member constituting the spline 
bar of said rack, said means being characterized by its 
relatively simple welded construction and its adaptation 
to rapid adjustment. 

Another object of the invention is the provision in a 
single anodizing rack of disc members of a construction 
permitting the secure grasping of articles requiring sub 
stantially different types of holding means. 

Since the racks are eventually consumed, the invention 
teaches how to produce a rack which is extremely eco 
nomical to manufacture, being simple and without com-- 
plexity in structure. Economy in the amount of a metal 
used is extremely important in permitting the use of titani 
um and like expensive metals. The economical structure. 
herein not only permits such material's use but provides a 
structure wherein the minimum amount of material will 
Support a wide variety and weight of articles. The object 
of the invention contemplates the provision of just such a - 
compact and efficient structure. 
An additional object of the invention lies in the provi 
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sion of a structure of the character described wherein said 
rack will be free from fluid traps characteristic of many 
racks heretofore used. Because of the substantial amount 
of current required, the weight and members of parts re-. 
quired to be carried, and general usage of aluminum rack 
members heretofore utilized said racks comprised elongate 
rod or bar members having the holding means attached 
in innumerable ways but were of necessity of solid con 
struction. The points at which the holding means were 
connected to said rod or bar were a constant source of 
fluid traps capable of staining parts, contaminating solu 
tions, and causing erosion of said bars and connections 
necessitating costly repair and replacement of the racks. 
Moreover, such rod or bar members constitute an im 
pedance to proper circulation of the chemical solution 
during the anodizing process. A further object of the in 
vention is to provide a rack structure which does not 
interfere with the circulation of said chemical solution and 
thereby also increases the available surface for anodiza 

- ition and improves upon the control of said process. Thus 
a more uniform coating thickness is provided which is 
essential to specification compliance and/or color match. 

With the foregoing and other objects in view as will 
appear as the description proceeds, the invention consists 
of certain features of construction, arrangement and a 
combination of parts hereinafter fully described, illus 
trated in the accompanying drawings, and particularly 
pointed out in the appended claims, it being understood 
that various changes in the form, proportion, size and 
minor details of the structure may be made without de 
parting from the spirit or sacrificing any of the advantages 
of the invention. 

Referring now to the drawings: 
FIG. 1 is a perspective view of a rack combination con 

structed in accordance with the invention and having three 
pair of discs thereon suitable for use in supporting differ 
ent kinds of articles. 

FIG. 2 is a fragmentary enlarged view of a portion of 
the elongate spline member of said novel structure. 

FIG. 3 is an enlarged fragmentary view of a portion. 
of one of the discs shown in FIG. 1 showing in detail ad 
justable clamp means associated with said disc. 

Referring now to FIG. 1, there is illustrated an anodiz 
ing rack designated generally by the reference character 
10, said rack adapted to be hung from an overhead bus 
bar or the like and suspended in a chemical anodizing bath 
wherein said bath is contained within a tank or cell; the 
lining of the tank generally being the cathode of said cell, 
and the rack being either mounted stationary or upon a 
conveyorized moving belt or hook-like arrangement, and 
the articles secured thereto acting as the anode for said 
cell. The hook member 12 which is shown in broken 
outline is just one of many different means available to 
suspend said rack into the chemical bath. The entire rack 
is preferably formed of titanium metal, but such other 
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relatively thin top and bottom plates 16, 17 and a pair of 
parallel side walls 18, 19 of substantially greater thickness 
than the said plates. 
The rack 10 of FIG. 1 is made up of three pairs of disc 

members all mounted on the spine bar 14 of said rack. 
The discs of FIG. 1 are designated as pairs, 22A and 22B, 
24A and 24B, and 26A and 26B, the upper disc of each 
pair being characterized by letter A and the lower member 
by the character B. All of the discs have substantially 
the same configuration with the exception of the tips of the 
fingers and possibly the manner in which the grain of the 
metal is arranged. 

Each disc is preferably stamped from a circular blank 
of titanium or any other metal from which the spline 
member 14 is made. Said disc is provided with a central 
circular portion 31 which is imperforate except for the 
aperture 32 at the center, said aperture 32 being of a con 
figuration to easily permit the discs to slide along the bar 
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metals as aluminum, tantalum, zirconium and others of 
this family and their alloys may be also advantageously 
used. The hook member 12 may be made of other than 
the material comprising the rack member 10, however, if 
so, said material must be conductive and must not be 
immersed in the chemical anodizing bath. 

60 

The rack 10 comprises a vertically disposed, hollow 
member 4 of substantially polygonal cross-section, the 
particular configuration of the illustration being rectangu 
lar. A particular feature of the invention lies in the novel 
construction for the spine bar itself which is best illustrated 

65 

in FIG. 2. The spine bar 14 comprises a pair of elongate, 
relatively thin rectangular metal plates 16, 17 made of 
titanium preferably which are juxtaposed and spaced from 
each other at their edges by like side wall members 18 and 
19. Said side wall members 18 and 19 are of relatively 
thick dimension compared to the plate members and are 
welded in place along the edges of the plate members. 
The spine member 14 as a whole could therefore be de 
scribed as an elongate, hollow, rectangular tube having 75 

14. Thus, the apertures 32 in the discs as illustrated are 
rectangular as shown in FIG. 3. Each disc has a plurality 
of radially extending fingers 33 which are formed by re 
moving eiongate, narrow triangular portions of the metal 
in any suitable process. The circular portion 31 is adapted 
to be horizontal and disposed normal to the long dimen 
sion of the bar 14. The fingers 33 of each disc are bent 
angularly to the circular portion along the circle at 34 
defining a frusto-conical surface thereby. 
The circular portions 31 are thus defined by the con 

nected ends of the fingers 33. The bending of the fingers 
at this point assists in rendering the fingers 33 resilient, 
thereby enabling the articles to be grasped more effec 
tively. 

Secured to the surface 31 of each disc member bridging 
the passageway 32 adjustable clamping means 40 is pro 
vided which comprises a pair of L-shaped lug members 
41, 42 having one surface thereof fixedly secured to the 
surface 3 of said disc adjacent the long edge of passage 
way 32, in a perpendicular plane to that of the disc 
member, lugs 42, 42 have upstanding integral flange men 
bers 44, 45 forming said ill-shape. The upstanding por 
tions 44, 45 are parallel and juxtaposed one to the other, 
but are spaced apart by bridging members 46, 47. Welded 
to the surface of each upstanding flange member away 
from the edge of the passageway 32 are rectangular, rela 
tively thick bar. members 51, 52, the ends of which are 
provided with threaded passageways 53 so as to accom 
modate bridging bolts 46, 47. The leg members 44, 45 of 
the upstanding lugs 41, 42 are somewhat resilient so that 
when said bolts are tightened, said inner surfaces of por 
tions 44, 45 of each lug member engage the plate surfaces 
6, 17 of the spine member 14. This serves as means 

whereby the said discs are secured in position along the 
length of said spine member. 
The essence of the invention lies in the economy of 

usage of material thereby permitting the use of expen 
sive materials such as titanium, tantalum and zirconium. 
Not only does the spine structure shown herein economize 
on material but the additional advantage is gained because 
the entire spine immersed in the chemical bath is hollow, 
whereby freer circulation is possible within the chemical 
bath, thus avoiding the presence of possible corrosion 
causing fluid traps common when solid spine members 
are used. . . . . . . 

Referring now in greater detail to the discs, it will be 
seen that various types of tips may be provided on the ends 
of the fingers 33. These are for different purposes and 
uses. For example, in the discs 22A and 22B, the tips 
are notched as at 55 and are rectilinear along their respec 
tive ends with a slight bend 56 adjacent their free ends. 
In discs 24A and 24B arcuate notches 57 are provided and 
the bends 58 are not as great. The discs 26A and 26B 
are not notched, but instead provided with shallow depres 
sions 59 which are preferably perforated, the depressions 
being formed on the dished side of the discs. 

It will be seen that each of the discs is of generally 
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dish-like configuration, the depth and total diameter being 
a matter of choice with the user. The discs are used in 
pairs, and since the fingers of each pair will be aligned, 
the fingers of each pair will cooperate to hold articles, 
either in compression or in tension. Like pairs may be 
used if the articles to be carried by the rack are similar, 
yet different pairs of discs may be also set in place along 
the spine member. Different kinds of tips assist in Sup 
porting different types of articles as illustrated in FIG. 1. 
Thus a great many parts may be mounted in a simple 

manner by means of the pairs of discs described. Also 
because of the ease of adjustability of the clamp means 
40, the discs may be spaced at varying points along the 
length of the spine member so as to accommodate vary 
ing lengths of articles on the same rack, yet remaining 
securely clamped in position to hold the articles tightly 
through the anodizing process. While prior devices are 
dependent on stop members or additional support mem 
bers thus limiting the range of size and space allotment 
on the spine, the continuous plate surface of the spine 
cooperating with the clamping means welded to the discs 
allow substantially any desired spacing of said discs along 
the length of said spine. 
The assembly of the discs upon the spine bar is a rela 

tively simple procedure. The disc members are simply 
slidably engaged upon the spine member 14 by slipping 
the bottom end thereof through the passageway 32. ey 
are then arranged in a desired matched relationship and . 
the bolts 46, 47 of the clamping means 40 are tightened, 
securing the said disc upon the spine 14. The hook mem 
ber 12 shown in broken lines, is adapted to slip between 
the two plates 16, 17 at the top of the spine and is secured 
therebetween by any known means such as keying, rivet 
ing, and the like. The said hook 12 may also be remov 
ably secured therebetween. Plate 61 may be welded on 
each plate surface so as to give additional support to any 
means used to secure the hook member 12 to the mem 
ber 14. Note that no wedges are necessary, no special 
spacers, no washers, etc. Since all parts of the assemblage 
10 are preferred not to be manufactured from dissimilar 
metals, the elimination of additional parts results in a sub 
stantial cost saving to the user of an expensive material 
such as titanium, the like above mentioned metals and/or 
their alloys. 

Also because of the ease of dismantling, storage space 
formerly required with prior devices can be released 
for more profitable purposes. 

While the invention is principally directed to a structure 
useful in the anodizing process, the same is not limited 
thereto, but is equally applicable to various electroplat 
ing and electropolishing processes wherein a large num 
ber of articles are required to be suspended in electro 
chemical baths and have electric current passing through 
the same. Other processes which require the support 
or suspension of members in baths and solutions irre 
spective of whether or not current passes through the 
members may advantageously use the invention with 
Superior results and with great economy. 

It is believed that this invention, its mode of construc 
tion and assembly, and many of its advantageous ad 
vantages should be readily understood from the foregoing 
without further description, and it should be also manifest 
that, while a preferred embodiment of the invention has 
been shown and described for illustrative purposes, the 
specific details are nevertheless capable of wide variation 
within the purview of this invention as defined in the 
appended claims. 
What it is desired to secure by Letters Patent of the 

United States is: 
1. A rack for supporting articles in a bath comprising, 

at least one pair of dish-like metal members each having 
a plurality of radially extending fingers thereabout, an 
elongate metal spine bar, each dish-like member having 
a passageway in the central portion thereof having sub 
stantially similar configuration at the cross-section of said 
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spine bar thereby allowing passage of said spine bar there 
through, each of said dish-like members being removably 
secured to said spine bar with the fingers of one metal 
member aligned with the fingers of the other and with 
the tips of the fingers of one member spaced from the 
tips of the fingers of the other, adjustable clamping means 
fixedly secured to each of said dish-like members where 
by said dish-like members are adapted to be adjustably 
secured along the length of the spine member, said spine 
member comprising, an all-welded hollow rectangular 
assembly having a pair of electrically conductive rela 
tively thin sheet metal plate members juxtaposed and 
spaced one from the other and a pair of relatively thick 
elongate bar members interposed between said plate 
members at opposite elongate edges of the plate mem 
bers and secured thereto by welding, said pair of plate 
members extending lengthwise a short distance from said 
bar members at one end thereof to provide a passage 
way adapted to receive a connector member disposed 
between the plate members at said end of said spine bar, 
and reinforcing means for said plate extensions compris 
ing, overlapping plate members secured to each plate 
member at a point slightly below the end of said bar 
members and extending partially over the length of said 
extensions. 

2. A rack for supporting articles in a bath comprising, 
at least one pair of dish-like metal members each having 
a plurality of radially extending fingers thereabout, an 
elongate metal spine bar, each of said dish-like members 
having a passageway in the central portion thereof, hav 
ing substantially similar configuration as the cross-section 
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of said spine bar thereby allowing passage of said spine 
bar therethrough, said dish-like members being remov 
ably secured to said spine bar with the fingers of one 
metal member aligned with the fingers of the other and 
with the tips of the fingers of one member spaced from the 
tips of the fingers of the other, adjustable clamping means 
fixedly secured to said members whereby said dish-like 
members are adapted to be adjustably secured along the 
length of the spine member, said clamping means com 
prising, a pair of L-shaped lug members each having a 
flat base and an upstanding slightly resilient vertical mem 
ber integral therewith, said lug members disposed on 
each side of and adjacent the elongate edges of said pas 
sageway in each of said dish-like members with said 
bases secured to the dish-like members and said upstand 
ing members juxtaposed and in parallel planes one to the 
other, a pair of flat parallel bar members disposed in 
juxtaposed relation one on each inner surface of said 
upstanding members, the surface planes thereof being par 
allel to the vertical planes of said upstanding members 
and perpendicular to the plane of said dish-like members, 
and constricting means on each end of said bar members 
to bridge the distance therebetween and draw same to 
gether in clamping relation to said spine bar. 

3. In a rack for supporting articles in a bath, a spine 
bar, at least a pair of article holders removably engaged 
along the length of said spine bar, clamping means to 
selectively fix the location of said article holders at any 
one of a plurality of points along said spine bar, a hook 
member on said spine bar for connecting said spine bar to 
an overhead line said spine bar comprising, a welded as 
sembly which includes a pair of elongate thin metal rec 
tangular plates having facing flat surfaces juxtaposed and 
spaced one from the other with said surfaces parallel, a 
pair of elongate bar members of like material disposed 
between said plate members, each of said bar members 
being disposed along opposite elongate edges of said 
plate members, to form side walls for said spine bar 
whereby said resulting spine bar assembly is of elongate 
hollow rectangular configuration, said side walls of said 
spine bar assembly being shorter than said plate members 
so as to form flat resilient extensions at one end of said 
spine bar. said hook member being fitted between said 
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extensions, and fastening means removably securing said 
hook member between said extensions. 

4. In a rack for supporting articles in a bath, a spine 
bar, at least a pair of article holders removably engaged 
along the length of said spine bar, clamping means to 
selectively fix the location of said article holders at any 
one of a plurality of points along said spine bar, a hook 
member on said spine bar for connecting said spine bar 
to an overhead line, said spine bar comprising a welded 
assembly which includes a pair of elongate thin metal 
rectangular plates having facing flat surfaces juxtaposed 
and spaced one from the other with said surfaces par 
allel, a pair of elongate metal bar members disposed be 
tween said plate members, each of said bar members 
being disposed along opposite edges of said plate men 
bers to form side walls for said spine bar whereby said 
resulting spine bar assembly is of elongate hollow rec 
tangular configuration, said article holders comprising 
dish-like members each having a central passageway 
therethrough, said passageway being - complementary in 
configuration with the cross-section of said spine bar so 
as to permit said spine bar assembly to pass therethrough, 
said clamping means being fixedly secured to a surface 
of said dish-like member at the periphery of said pas 
sageway and comprising, a pair of L-shaped lug members 
disposed one on each side of said passageway, said lug 
members each having a flat base portion and an up 
standing slightly resilient back portion perpendicular to 
and integral with said base portion, said base portion 
being welded to the surface of said article holder and 
said back portions of said lug members adjacent the 
edges of said passageway with their surfaces parallel to 
each other, a pair of elongate flat bar members secured 
to the surface of the upstanding portion of each lug 
spaced from the edge of said passageway by said up 
standing portion of said fug, and adjustable bridge means 
cooperative with the ends of said pair of bar members 
whereby force may be applied to shorten the distance 
between said bar members, so as to bring said up 
standing portion in surface contact with the flat surface 
of the plate members of said spine bar thereby clamping 
said article holders 
length thereof. 

5. In a plating rack structure which includes an elon 
gate spine bar for mounting an article holder member 
thereon for supporting an article in a bath, the herein 

at any desired location along the 

invention which comprises, an article holder comprising, 
a pair of dish-like members each having a central body 
portion, each said body portion having a passageway 
capable of permitting said spine bar to be passed freely 
therethrough, and having a plurality of resilient fingers 
connected around the perimeter of said body portion and 
extending radially outwardly of said body portion, clamp 
means secured to a surface of said body portion, said 
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clamp means including upstanding lug members having 
spaced apart flanged means aligned one opposite the 
other adjacent opposite edges of said passageway with 
said space in substantial registry with said passageway, 
and releasable tightening means connected between said 
flange means for selectively drawing said flange means one 
toward the other into frictional engagement with said 
Spine bar with the latter extending through said passage 
Way. So as to adjustably mount said article holder 
thereon. 

6. An article holder for supporting articles in a bath 
and adapted to be mounted along the length of a spine 
bar with said spine extending therethrough, said article 
holder comprising at least a pair of individual holders 
removably engaged in cooperative relationship along said 
length of spine bar, clamping means to selectively fix the 
location of said individual holders in any one of a plu 
rality of points along said spine bar, each of said in 
dividual holders comprising, a dish-like member having 
a central passageway therethrough, said passageway being 
complementary in configuration with the cross section of 
said spine bar so as to permit same to pass therethrough, 
said clamping means fixedly secured to a surface of said 
dish-like member at the periphery of said passageway, said 
clamping means comprising a pair of L-shaped lug mem 
bers disposed one on each side of said passageway, said 
lug finembers each having a flat base portion and an up 
Standing slightly resilient back portion perpendicular to 
and integral with said base portion, said base portion being 
fixedly secured to the surface of said individual holder 
and said back portions of lug members being adjacent the 
edges of said passageway with their surfaces parallel to 
each other, a pair of elongate flat bar members secured 
to the surface of the upstanding portion of each lug spaced 
from the edge of said passageway by said upstanding por 
tion of Said lug, and adjustable bridge means cooperative 
with the ends of said pair of bar members whereby force 
may be applied to shorten the distance between said bar 
members so as to bring said upstanding portion in surface 
contact with the flat surface on said spine bar, thereby 
frictionally clamping said individual holders at any de 
sired location along the length of said spine bar. 
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