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1

This invention relates to the production of
zippers having their surfaces treated or coated
to secure desirable appearance. The invention
particularly . relates to the surface coloring of
aluminum zippers. ’

_For many uses, particularly in clothing, the
natural color of the metal from which zipper
elements .are formed is objectionable and, con-
sequently, it has been generally customary to
provide covering flaps for zippers to hide the
elements from view. These flaps, however, are
not always desirable and in many instances a
better appearance of the product would result
if the zipper elements, through exposed to view,
were . colored either to match the. adjacent
fabrie or to contrast with it to provide orna-
mentation. : Various methods of coloring or at-
tempting to color elements have been used. For
example, the exposed portions of zipper elements
have been painted. When a garment having
‘painted zippers is sold the appearance may be
quite attractive; however, in use the paint very
readily becomes dislodged and the irregular ex-
posure of bare metal detracts greatly from the
appearance of the garmént. It has been recog-
nized that a quite superior colored surface from
the standpoint of resistance to wear could be
produced if zipper elements. were made of
aluminum or its alloys and the exposed surfaces
were oxide coated and then dyed. In particular,
if this oxide coating was formed by anodizing

the colored oxide coating, being extremely hard,

would be quite resistant to wear. It may be here
remarked that the wear on colored zippers does
not occur, on the surfaces exposed to view, due

‘to the sliding action of the opening and closing .

slide, but rather due to other contacts with the
exposed zipper surfaces.

While the desirability of providing colored
aluminum zippers of the type just mentioned
has been recognized, serious difficulties are in-
volved in securing these results in an inexpen-
sive and commercially feasible fashion. It has,
for example, been proposed that for anodizing
aluminum zipper elements they might be clamped
on tapes having woven or otherwise included
therein electrically conductive wires engageable
by the zipper elements. This, however, is im-
practical because for satisfactory anodizing quite
heavy electrical currents atre required to  be

passed through the zipper elements, and wires:

which would conduct these heavy currents to
them would be required to be so heavy as to
render the zippers objectionably stiff. For the
electroplating of zippers, wherein the currents

required are much smaller, this expedient has
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been adopted, but even then is not fully satis-
factory since it involves the use of special re~
latively expensive tapes and also the necessity
for exercising considerable care in insuring
proper electrical contacts during the plating
process. Plating, of course, will produce only a
limited range of metallic coatings and cannot
be used for securing non-metallic coloring.

The production of oxide coatings on aluminum
zipper elements while secured to a tape by chem-
jcal (non-electrolytic) action has also been im-
practical since the baths required, and here-
tofore known, have been of a type to discolor
the material of the tape. ,

It has also been proposed to secure electrical
conductivity to the zipper elements after they
are secured to a conventional non-conducting
tape by providing external contacts with the
elements through the use of conductive screens
or by the insurance of continuous contacts
through a series of elements by zig-zagging the
tapes and elements carried thereby to cause the
adjacent elements to be brought into tight en-
gagement with each other, the elements when
the tape is stretched out being normally isolated
from each other.

In accordance with the present invention the
desired .results are secured in a quite different
fashion. Speaking specifically of anodizing fol-
lowed by dyeing, the invention involves the pro-
vision of extruded or ctherwise shaped alum-
inum or aluminum alloy wires of suitable cross-
section. which are anodized, or anodized and
colored, and are then chopped or segmented to
provide individual zipper elements. The ano-
dized coatings formed on the wires adhere very
strongly to the metal and are sufficiently elastic
or extensible so as not to be broken or chipped
away. While the segmenting of the formed wire
exposes uncoated surfaces these surfaces, in ac-
cordance with the invention, are not perceptible
in the finished closed zipper and, consequently,
a quite uniform coating or coloring is presented
to view.

While the invention is particularly applicable
to the anodizing and dyeing of the anodized
coating of aluminum or aluminum alloys it is
not necessarily so limited but is applicable to the
production of zippers of aluminum or its alloys
which are painted or plated and is also adapted
to zippers formed of other metals which are
plated or painted. It will, therefore, be under-
stood that while for simplicity the following de-
cription is presented with primary reference to
aluminum zippers which are oxide coated either
chemically or by anodizing, and are thereafter
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dyed, the principles involved are more broadly
applicable.

The general object of the invention relating to
the production of zippers in an improved fashion
will be evident from the foregoing. Other ob-
jects relate to the improved product .of the in-
vention and to various details of manipulations
and will become apparent from the following
description read in conjunction with the ac-
companying drawings in which:

Figure 1 is a vertical axial section through.

an assembly of frames supporting formed wires
for the production of zippers and particularly
adapted to carry these in an anodlzmg pro-
cedure;

Flgure 2 is an enlarged section illustrating a
portion of one of the racks of Figure 1 with wires
carried thereon;

Figure 3 is a perspective diagram illustrating
the fashion in which zipper elements are pro-
duced from a formed wire and secured on a
tape;

Figure 4 is a fragmentary elevation of a modi-
fied form of wire from ‘which zipper -elements
may be produced;

Figure 5 is an elevation of a single zipper ele-
ment cut from the wire illustrated in Figure 4;
and

Figure 6 is a plan view of said element.

Preferably used as a part of the present inven-
tion is the type of machine for making zippers
disclosed in -the patents to Sundback 1,467,015,
dated September 4, 1923, and 2,141,200, dated
December 27, 1938, and in the patent to Lamb
1,817,990, dated August 11, 1931. Figure 3 of the
present application is essentially the same as
Figure 13 of Sundback Patent 2,141,200 and illus-
trates the formation of zipper elements from a
formed wire 2 which is fed by means of feed
rollers 4 and 6 to a chopping element 8 which
forms therefrom zipper element blanks 10 which
are finished by means of a die 12 and associated
elements 14 and 16 to provide a final shaping of
this blank to form a depression in oneé side there-
of and a cooperating projection from the other
side thereof. The zipper elements are then
transferred to a tape 18 provided with beads 18
ab its edge over which the zipper elements are
clamped through the-cooperation of a pair of
pressing levers 22, the final zipper element on the
tape being as illustrated at 20. The mechanism
so far described forms per se no part of the pres-
ent invention and has been referred to and illus-
trated merely for a clearer understanding of the
invention. Reference may be made to the pat-
ents mentioned above for a further understand-
ing of details of this mechanism. It may also
be noted that this mechanism is merely illus-
trative of a type of mechanism which may be
used since the invention may be carried out using
other similar devices for cutting zipper elements
from a formed wire and clamping them on sup-
porting tapes.

Referring specifically to the use of aluminum
or aluminum alloys for the formed wire 2 and
the formation of an oxide coating thereon by
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anodizing, reference may be made to Figures 1 -

and 2 which illustrate the initial treatment of
the formed wire 2. Racks 24 are provided con-
sisting of annular end rings 24 joined by axially
extending rods 28, these being formed of alumi-
num or aluminum alloy. As illustrated in Fig-
ure 1 a series of these racks may be provided of
different diameters such that they may be nested
in groups to permit the treatment of long lengths
of the formed wires 2. These racks may be quite

4

long depending upon the dimensions of the an-
odizing tanks in which they are used. Each of
the racks may have three or more rods 26 about
which the wires 2 are helically wound as illus-
trated. The winding is desirably carried out to

secure both a maximum amount of ‘wire on the

racks and also the best €lectrical contacts by
winding the wires in such fashion that their leg
portions are in contact, with the edges which
become the ultimate points of the zippers en-
gaging the rods 26. A tight winding in this
fashion will result. in excellent and sufficient
electrical conductivity throughout the entire as-
sembly and will also result in the exposure to the
electrolytic bath of all of those portions of the
wires later in the final zipper become exposed
toview. A group of the racks may be assembled
by one or more conducting bars 28 through which
bolts 30 are threaded into the end rings of the
racks.

Assembly having been ach1eved as flustrated
in Figure 1 two of these assemblies may be io-
cated in spaced relationship with each other in
a conventional anodizing tank and alternating
current passed between them through the elec-
trolyte ‘in which they are submerged to effect-
anodizing. Alternatively, of course, direct cur-
rent anodizing may be used in which tase the
assembly-is made the anode.

The anodizing may be carried out in conven~
tional fashion and the anodizing procedure need
not be described in detail. The electrolyte may,
for example, comprise conventional solutions of
sulphuric “acid, oxalic acid, or mixtures of sul-
phuric acid and chromic acid, phosphoric acid,
mealonic acid, hydrofluosilicic acid; manganic
acid, various sulfonic and sulphamic acids, po-
tassium  bisulfate or the like, which will pro-
duce coats of a porous type capable of absorbing
dyes. As an example of the anodic treatment
just indicated there may be cited anodic treat-
ment in a conventional sulphuric acid electrolyte
comprising, for example, a 10% sulphuric acid
solution, the anodic treatment being carried out
for twenty minutes at 15 volts A. C. at tempera-
tures ranging from 70° F. to 96° F. With other
electrolytes different conditions of times, tem-
peratures, current densities, voltages, concen-
trations, etc. are usable as will be evident by
reference to prior patents and publications in
this art.

Instead of producing an aluminum oxide coat-
ing by anodizing a coating may be produced by
chemical treatment utilizing one of the treat-
ments known to produce a porous coating which
will be capable of absorbing dye. Such coatings
may be produced by treatments with mixtures
of soda ash and sodium chromate, alone or in the
presence of glycocoll or potassium permanga-
nate, or by treatment of aluminum or aluminum
alloy by a mixture of sodium oxalate and soditm
aluminate or by an alkaline solution of an al-
kali ferricyanide. Since these treatments and
their conditions of operation are known in the
art it will not be necessary to give details there-
of.” Various other chemical treatments for pro-
ducing oxide coatings are known but some of
these produce coatings which are too impervious
to accept substantial amounts of dye.

In the case of chemical treatment to produce
aluminurm oxide coatings-it is, of course, not nec-
essary to provide for the conduction of electric
current to the wire to be coated. Accordingly,
while there may be used a racking arrangement
as indicated in Figures 1 and 2 and heretofore
described, the chemical oxide coating may be



2,506,888

5

effected with the wire otherwise supported, or
even with it running cortinuously through a bath
at a sufficiently low. rate to insure proper oxida-
tion.

In any event the result of this first step of the :

procedure is the production of g formed wire of
aluminum or aluminum alloy which carries an
oxide coating capable of absorbing a dye.

Dyeing of the wire coating may then be carried
out in any conventional fashion to secure the
desired color on the wire. As is well known a

_ wide variety of dyes may be used and in the ex-
ample of the practice of the invention now being
given it is immaterial whether or not the dyes
used will or will not dye cotton.

Following . the dyeing the dye is preferably
sealed, after rinsing, the sealing insuring both
permanence of the dyeing and also resistance of
the coating to the absorption of other dye if ex-
posure to another dye should be provided later.
The sealing may be carried out in any of the usual
fashions known to the art. For example, merely
by treatment with hot water or by treatment with
nickel acetate, sodium aluminate, alkali silicates
or the like.

The coated and color ed wire is now in condmon
for the production of a zipper and may be handled
as illustrated in Figure 3 and described above,
the zipper elements being sheared therefrom and
clamped upon-a tape previously dyed in the de-
sired color. A finished zipper will thus be se-
cured.

In the shearing operation in accordance with
Figure 3 the sheared faces of the zipper elements

will, of course, be uncoated. However, the coat- ¢

ings on the side surfaces will not be disturbed,
at any rate to such a degree as will destroy the
continuity of appearance of the color.  Specifi-
cally, the coating is sufficiently pliable and elastic
as not to be damaged by the pressure applied
‘by levers 22. 'The result is that when the zipper
is closed in the garment there will be presented
to view only the colored surfaces of the zipper ele-
ments with, at most, a quite unnoticeable expo-
sure of uncoated metal surfaces of the projections
from the zipper elements which produce their
interlocking.

Before discussing variations in procedure there
may be referred to the improved type of wire
illustrated in Figures 4, 5 and 6. In this case the
wire illustrated generally at 32 which is originally
substantially in the extruded form previously
indicated is partly segmented to provide zipper
element blanks 34 joined by junction portions 36
which have cross sectional areas corresponding
substantially to the cross sectional areas and
positions of the projections which will ultimately
provide for interlocking of the zipper elements.
The wire 32 thus provided may be coated, dyed
and sealed in the fashion described above; in this
case, however, there being exposed for coating all
of the exposed areas of the wire including sub-
stantial transverse areas of the zipper element
blank as well as the exposed areas of the junc-
tion portion 26. When this wire is fed as illus-
trated in Figure 3 with the feeding means prop-
erly toothed to index the position of the wire,
transverse severance by the knife element 8 may
be caused to take place along the plane indicated
at A—A in Figure 4, i. e., as illustrated, close to
but slightly above the upper surface of the zipper
element blanks. A severed zipper element is
illustrated in Figure 5, this element 38 having

<t

10

15

30

40

45

50

55

60

65

70

projecting therefrom a lower projection 40 and .

a slightly profruding upper projection 42. As

75

6

will be evident from the treatment referred to
the only uncoated portions of this zipper element
are the transverse ends of the two projections.
This element when treated in the mechanism
iltustrated in Figure 3 will have:the slight pro-
jection 42 pressed downwardly to form a recess
while the projection 48 may be slightly deformed
to produce the interlocking projection of the zip-
per element. In this later treatment some dis-
turbance of the coating on this projection may
take place but to a considerable extent the coat-
ing will remain so that in the finished closed
zipper there will be a minimum of uncoated metal
exposed to view. The transverse faces of the zip-
per element have their coatings undisturbed so
that any exposure of metal at these surfaces is
avoided.

In accordance with what_ has been disclosed
above a continuous formed wire, either unseg-
mented as illustrated in Figures 1, 2, 3, or par-
tially segmented as illustrated in Figure 4, has
been oxide coated and dyed to provide pre-dyed
zipper elements for securing to a supporting tape.
Numerous variations of this procedure, however,
will now be evident, for example, the attachment
of the zipper elements to a tape prior to dyeing,
i. e., the oxide coated wire may be used to form

‘0X1de coated zipper elements which are then at-

tached to a dyed or undyed tape. Assuming that
the tape is undyed there may be effected dyeing
of the zipper elements and the tape in one opera-
tion by the use of dyes which will simultaneously
color the oxide coatings and dye the cotton tapes.
As examples of such dyes there may be mentioned
chlorantine fast blue GLM, chlorantine fast yel-
low B, chloramine sky blue _A_, Congo. red; and
diamine orange BA.

Alternatively, if the.zipper elements are secured
to a tape which has besn. previously dyed and
which is not to be dyed by the dye applied to the
secured zipper elements there may be used dyes
which will color the oxide coating but which will
not dye cotton tape. Among such dyes there may
be cited cloth fast blue GN, croceine scarlet MOO,
comacid fast red B, chrome fast blue GR, chro- .
mate brown A, and chromaven green G. Numer-
ous other dyes in both classes mentioned above
will be apparent to those skilled in the art.

Still - another alternative would involve the
treatment of a dyed tape in one of the many well
known fashions to prevent absorptions of dyes
which would normally dye the tape, whereupon
the tape with the zipper elements secured thereto
could be immersed in a bath of dye which will
dye the zipper elements without dyeing the tape
even though the dye is of a type which would
dye untreated tape.

Still another alternative is to secure dyed and
sealed zipper elements to an undyed tape with
later dyeing of the tape, the zipper elements
then fajling to absorb the last dye due to the
fact that they are sealed. Still other variations
of the procedure will be apparent to those skilled
in the art to result in the dyeing of the tape and
the zipper elements in the same or contrasting
colors.

The invention further makes possible the pro-
vision of zippers in which the elements are
metallically plated. To attain this end the pro-
cedure may be carried out to plate the wire in
any conventional fashion while supported for
electrical connection on a frame such as that il-
lustrated in Figure 1. The formed wires under
these conditions, which may be of the type il-
lustrated in Figure 1 or of the type illustrated
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ih Figute 4; may be forined of alurminum of its
alloys or of gome othet -suitable metal. Here

again the result is to produce a product in Which

thé visible coating i3 undisturbed in the pro-
cedure of securing the zipper elemients to the
tape. In thé c¢ase of plating, which may be gen-
erally carried out moreé ra,pmly than the pro-
diction of oxide coatings, the wires may be run
continuously through the bath to efféct progres-
sive plating. Theé same may be doné in the for-
mation of oxide coating anodically but this is
generally not commercla.lly practical because of
the lohg period of 1mmer51on required involving
quite slow progress of the Wwirés through the
bath, and heénce éither baths of ety consider-
able volume miiist be uséd or very small produc-
tion rate of the coated wire is attained.

It will also be clear from the forégoirg that
the colormg of the wire prior to the formation
of the zibper élements therefioim may be éffected
by pamtmg of lacquermg In thé c¢ase of the
use of aluminum of it§ alloys it is desirablé to
prov1de an oxide coating as a palfit Hase to sé-
eure good adherence of thé paint of lacquer
Aécordingly, anodizinig of oxide coatmg may be
carned out A% hefetofore descéribéd but thefe
may, in this mstance, be used a widér vanety of
éaating procedures sirice it will not be necessary
that the coatmg should be porous for example
¢lfomie aecid anodizifig Hay in this caseé be used
a8 well as & wide variéty of ¢Hethical okidizitig
proeeddres ilifisuitable wheit dyeing is to pé ef-
fected.

In- a1l of the fore omg the éssenée of the in-
vetitioil is thé productmn bi & wire; pfief to for-
tigtion of zipper eléiments therefrom, of a coat-
ing in either a preliminary or ﬁmshed condition.
While theé ifivention is thus of vVery broad ap-
plicability, it will be évident that it is particu-
1871y apphcable to the anodlzmg and dyeing of
dlimiitii or aluniiiurh allo¥ Zibpers.

what I ¢laith arid desite to protéet by Letters
Patenifis:
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1. The method of producing coated métallic
sippers comprising providing a wire having por-
tions of @ cross-section approximating that of &
final zipper element connected by portions of 1ess
cross-sectional aréa, eléctrolytically coating said
wire, severing zipper élement blanks froim ‘said
wire by cuts through the last mentioned por-
tions thereof; forming said blanks inte zipper éle-
ments each of which has a projection from one
féce thereof and & socket in the other face thére-
of, and sécuring said élements on a carrier, sald
portions of the wire of Iess cross-sectional area
correspondmg in posmon and cross-sectional
ares to the aréas of the elements 3% which said
pro;ectlons and sockets are formed
face and adapted to be transversely severéd to
prov1de mpper elements éach of which has & pro-
jéetion from one facé theréof and & socket n
thE other face thereof, said w1re havini portlons
prov1d1ng spaced légs and of a ¢ro eé
proximatifig that of the final zipper élement
connecte'd by portions of 1ess éross-seéctional aréa,
thé wife beingz slottéd to sebarate thé legs of ad-
Jacent first mentioned portions, sa1d portlons of
i;ne wire of 188§ tross-sectional area correspond-
mg in posmon and cross-sectlonal aréa to the
areas of the elemetits at which said projécticis
anid s6ckets are to be formed:

CHARLES C:. COHN.
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