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COLOR CODING APPARATUS

Wilbur L. Hoff, Downers Grove, Ill., assignor to Western
Electric Compauy, Incorporated, New York, N.Y,, a
corporation of New York

Original No. 2,865,323, dated Dec. 23, 1958, Ser, No.
503,293, Apr. 22, 1955. Application for reissue May
25, 1959, Ser. No. 815,764

10 Claims. (CI. 118—314)

Matter enclosed in heavy brackets [ ] appears ‘in the
original patent but forms no part of- this reissue specifi-
cation; matter printed in italics indicates the -additions
made by reissue.

This invention relates to color coding apparatus and
more particularly to apparatus for making colored mark-
ings of different number, size and arrangement on articles
to be identified such as insulated wire [for the purpose
of identificationX.

Development work in progress pointing toward the
general use of thermoplastic insulation in central office
switchboard wires and cables presented the problem of
developing a satisfactory method of color coding these
plastic covered wires. Because of the large number of
wires involved, the longitudinal stripe method previously
employed would not provide enough color codes for
the identification of all of these wires in the cables.

An object of the invention is to provide new and
improved color coding apparatus.

EThe] A further object of the invention is the solution
to this problem embodied in an apparatus which, although
simple in structure, is readily adaptable for efficiently
marking numerous color codes on an elongated article
such as an insulated wire.

With [this] these and other objects in view, an em-
bodiment of the invention comprises a hollow Wwheel
for a coloring liguid having spaced apertures in the pe-
riphery thereof in predetermined arrangements whereby
rotation .of the wheel relative to the path of a longi-
tudinally moving insulated wire will cause streams of the
coloring liquid passing.from the apertures to form varied
arrangements of code markings on the insulatéd wire.

In the present embodiment of the invention, there are
two wheels with like apertures in the peripheries thereof
disposed in out of line positions on opposing sides of the
path of the wire but driven in synchronism with each
other so that the markings started on the insulation of
the wire by one of the wheels will be completed by the
other wheel to form band-like color code markings at
Spaced positions throughout the ‘length of the insulated
wire, The coloring liquid is initially supplied in a recep-
tacle and forced under predetermined like préessures to
both wheels which are partially surrounded by, a baffle
housing adapted to receive the excess coloring liquid .and
direct it to the supply.

Other objects and advantages will be apparent from
the following detailed descrlptlon when  considered -in
conjunctxon ‘with the accompanymg drawings, wherein:

Fig. 1 is a top plan view of the apparatus, portlons
thereof bexng shown in section;

Fig. 2 is a front elevational view of the apparatus;

Fig. 3 is an enlarged fragmentary sectional view taken
substantially along the line 3—3 of Fig. 1;

Figs. 4, 5, 6 and 7 are fragmentary side elevational
views of either coding wheel illustrating different ar-
rangements of apertures for dlfferent code ‘markings on
the w1re,

‘Figs.'8, 9, 10 and 11 are fragméntary side elevational
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views of portions of insulated wires illustrating respec-
tively the results of wheels with groups of apertures as
shown in Figs. 4, 5, 6 and 7; and

Fig. 12 is a schematic illustration of a power train
for the apparatus,

The apparatus is mounted with respect to the path of
a longltudmally advancing insulated wire 15 and includes
wheels indicated generally at 16 and 17 dlsposed upon
opposing sides. of the path of the insulated wire and in
out of lifie positions wtih respect to each other.. The
wheels are identical, but they.are mounted on shafts 18
and 19 of different lengths to locate them in predéter-
mined out of line positions.

Each wheel has a fixed member 20 (Fig. 3) mounted
on -the flange 21 of its shaft 18—19 and provided with
an annular recess in its periphery to receive an annular
portion 22 of a removable member 23. The member 23
may have any desired arrangement of apertures therein
including, for example, the single equally spaced aper-
tures 24 (of Fig. 4) the spaced pairs of apertures 25 (of
Fig. 5), the spaced group of apertures 26 (of Fig. 6)
or the sets of apertures indicated at 27, each with a
single and group of apertures. The removable members
23 have a circular arangement of like apertures 29 for
screws 30 employed in removably securing the members
23 singly to the fixed member 20 of each wheel. The
shafts 18 and 19 are hollow to receive fluid lines 32
and journalled in suitable bearings 33 mounted on a
support 34. Pulleys 35 are mounted on the hollow shafts
18—19 and are connected to each other and to a drive
pulley 36 by a belt 37. In the present embodiment of
the invention, there is a belt-tightening roller 40 and a
wheel adjusting roller 41. The roller 40 is supported by
a pivotal arm 42 urged counterclockwise (Fig. 2) by a
spring 43. The roller 41 is supported for vertical ad-
justment in a stationary guide 44 through the actuation
of an adjusting screw 45 to synchronize the wheels so
that the markings of the wheel 16 will match those of
the wheel 17. In the present embodiment of the inven-
tion the belt 37 and the pulleys 35 and 36 are of the
slipless type, whereby movement of the belt by the roller
41 will cause adjustment of the wheels at any time, prefer-
ably during operation of the apparatus.

The schematic illustration of the apparatus in Fig. 12
shows two power means or motors 46 and 47 for driving
the wheels 16 and 17. The motor 46 is operatively con-
nected through a mechanism, indicated generally at 48,
to a grooved capstan 49 which constitutes the means for
advancing the insulated wire longitudinally at a constant
running speed of 2,000 feet per minute. The pulley 36
is mounted on a spindle 50 which may be driven by the
motor 46 through a belt and pulley connection 51 with
a shaft 52 when a magnetic clutch 53 is operated. This
constitutes the normal driving means for the apparatus.
The motor 47, through its magnetic clutch 54 and the
belt and pulley connection 55 with the spindle 50 is
employed to drive the wheels 16 and 17 while cleaning
the apparatus of one coloring liquid and preparing it for
another. The magnetic cluiches are arranged in con-
trolling circuits so that they must be operated singly.
Also the driving means originating with the motor 46 and
terminating in the capstan 49 and the wheels 16 and 17
results in the surface speed of the wheels being equal
the linear speed of the wire, whereby the spacing of the
apertures in the wheels for the coloring liquid will equal
the spacing of the markings on the insulated wire.

The coloring liquid for the wheels 16 and 17 is dis-

posed initially in a receptacle or tank 55 positioned be-
neath a baffle-like housing 57 of the contour shown in
‘Fig. 2. The housing 57 surrounds the path of the in-

_.sulated wire 15 and the color coding wheels 16 and 17

providing .angular surfaces, not only in the general con-
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tour of the housing but in the cross-sectional contour as
well, causing the excess liquid coloring to travel down-
wardly to and through an outlet pipe 58 leading to the
receptacle. Power means is provided to force the coloring

“liquid from the receptacle to the wheels under like vari-
able pressures. This means includes a pump 59 driven
by a motor 60 and adapted to receive the liquid celor-
ing from the receptacle 56 through: line 61 and force the
liquid toward the wheels through line 62. A bypass line
63 leading from line 62 to the receptacle 56 includes a
valve 64 which may be adjusted to allow a predetermined
portion of the liquid from the pump to by-pass to the
receptacle thereby controlling the amount of liguid to
the wheels. The supply of liquid from line 62 is divided

" at 65 and directed in opposite directions through lines 66
and 67 through valves 68 and 69. In either one or both
of the lines leading to the wheels 16 and 17, gage means
70 may be provided to indicate the pressure of the liquid
direcied to the wheels. Lines 66 and 67 are provided
with suitable means 71 to connect these stationary lines

* to lines 32 in the rotatable hollow shafts 18 and 19 mak-
ing the connection fluid tight so that the quantities of
liquid for each wheel may be forced into the hollow
wheels.

Considering now the operation of the apparatus, let
it be assumed that the wheels 16 and 17 are each provided
with the member 23 having the single apertures 24 therein.
As the wire 15 advances longitudinally through the ap-
paratus at a known speed, the wheels 16 and 17 will be
driven in synchronism with each other at the same speed
as the wire, whereby at certain intervals, fine streams of
the coloring liquid are forced by pressure back of the
liquid and by a centrifugal force, across the path of the
strand. Although the wheels 16 and 17 rotate in the same
direction, their positions on opposite sides of the wire re-
sult in the successive sireams of coloring liquid from the
apertures in wheel 16 whipping down on top of the wire

" and marking half the circumference of the insulation at
each instance, and the successive streams of coloring
liquid from the apertures in the wheel 17 whipping up
from the bottom of the wire to complete the markings.
If desired, the directions of rotation of the wheels may
be reversed and accomplish the same results. The speed
of each wheel is such that the markings on the insulation
of the wire will not be spread noticeably longitudinally
of the wire but will be substantially equal the like diam-
eters of the holes 24 controlling the widths of the jets
of coloring liquid. Furthermore, by synchronizing the
speed of rotation of the wheels and the relative position-
ing of the apertures of the wheels, a marking made par-
tially by a stream of coloring liguid from one aperture
of the wheel 16 will be completed by a stream of color-
ing liquid from a companion aperture of the wheel 17 to
produce a uniform band-like marking about the insulated
wire for each pair of companion apertures 24 in the

wheels 16 and 17.

If each wheel includes a member 23 with the pairs
of apertures 25 therein, a similar action will take place
but the result will be the making of pairs of band-like
uniform markings on the insulated covering of the wire
as shown in Fig. 9.

If the member 23 with the groups of apertures 26
therein should be mounied in each wheel, the closely
positioned apertures in each group will result in a solid
wide band-like marking on the insulated wire as shown
in Fig. 10. Howevér, if a spaced aperture is added to
this group 26 (as shown in Fig. 7) to complete the ar-
rangement 27, the result will be narrow and wide band-
Jike markings shown in Fig. 11.

The narrow band-like ‘markings are commercially
known as dots while the wide band-like markings are
known as dashes. Therefore, it is possible, merely
through the selection of variable arrangements of aper-
tures to produce numerous code markings with any de-
sired number of dot markings, any desired number of
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dash markings or varied arrangements of these markings
to identify different wires in a cable.

It is to be understood that the above described ar-
rangements are simply illustrative of [the] one applica-
tion of the principles of the invention. Numerous other
arrangements may be readily devised by those skilled in
the art which will embody the principles of the inven-
tion and fall within the spirit and scope thereof.

What is claimed is:

1. An apparatus for color coding Lan insulated wire]
elongated articles comprising means to advance Y'the in-
sulated wire] an elongated article to be color coded in
a longitudinal path and at a known linear speed, a hollow
wheel for a coloring liguid having a peripheral member
and a central inlet, means to feed the coloring liquid to
the inlet, outlets of predetermined sizes for the wheel dis-
posed in the peripheral member at positions spaced pre-
determined distances apart to direct streams of the color-
ing liquid radially from the wheel, means to rotatably
support the wheel relative to [thel said path Jof the
insulated wire wherebyl so that the streams of coloring
liquid suiccessively will be moved through the path, and
means 'operatively connected to said article-advancing
means to rotate the wheel [at a predetermined speed
relative to] and to maintain a fixed ratio between the
peripheral speed of the wheel and the linear speed of the
[insulated wire to cause streams of the coloring liquid
to pass through the outlets toJ article, said ratio for the
predetermined sizes and spacings of the outlets being
such that the portions of the radial streams intercepting
the longitudinally advancing article form discrete, longi-
tudinaily spaced, color code markings L[.Y on the [insu-
lated wire,} article of relative sizes comparable to the
relative sizes of the outlets and at relative positions on
the [insulated wire] article comparable to the relative
spacings of the outlets in the peripheral member.

2. An apparatus for color [coloring} coding elongated
articles [an insulated wire] comprising means to advance
such an article [the insulated wired in a longitudinal
path and at a known linear speed, a hollow wheel for
a coloring. liquid having a periphefal member and a
central inlet, means to feed the coloring liquid to the
inlet, outlets of predetermined sizes for the wheel dis-
posed in the peripheral member at positions spaced pre-
determined distances apart to direct streams of the color-
ing liquid radially from the wheel, means to rotatably
support the wheel relative to Fthel said path [of the
insulated wire wherebyd so that the sireams of coloring
liquid successively will be moved through the path, and
means operatively connected to said article-advancing
means to rotate the wheel at a [predetermined] speed
such that the peripheral speed of the wheel matches
[relative t0] the linear speed of the [insulated wire to
cause streams of the coloring liquid to pass through the
outlets to] article so that the portions of the radial
streams intercepting the longitudinally advancing article
form discrete, longitudinally spaced, color code mark-
ings I[,J on the article [insulated wire,] of relative sizes
comparable to the relative sizes of the outlets [and at
positions on the insulated wire comparable to the spac-
ing of the outlets in the peripheral member, single out-
lets in the peripheral member spaced like distances apart
cause their streams of coloring liquid to form narrow
band-like markings identified as dotsd , the spacings of
the markings on the article being substantially equal to
the respective circumferential spacings between the out-
lets.

3. An apparatus for color coding elongated articles
Ean insulated wire] comprising means to advance such
an article [the insulated wire] in a longitudinal path and
at a known linear speed, a hollow wheel for a coloring
liquid having a peripheral member and a central inlet,
means to feed the coloring liquid to the inlet, outlets
of predetermined sizes for the wheel disposed in the

75 peripheral member at positions spaced predetermined dis-
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tafices apart to direct streariis of the coloring liquid radial-
Iy from the wheel, at ledst some of said outlets being
arrariged in a predetermined pattern of groups of out-
lets, the spacing between ad]acent groups being substan-
tially greater than the spacing between two adjacent out-
lets of the same group, means to rotatably support the
wheel relative to the path [of the insulated wire where-
byl so that the streams of coloring liquid successively
will be moved through the path, and means opératively
connected to said article-advancing means to totate the
wheel [at a predetermined speed relative tol and fo main-
tain a fixed ratio between the peripheral speed of the
wheel and the linear speed of the [insulated wire to
cause streams of the coloring liquid to pass through the
outlets to] article, said ratio for the predetermined sizes
and spacings of the outlets being such that portions of
the radial streams intercepting the article form discrete,
longitudinally spaced, color code markings T.1 on the
article [insulated wire,] of relative sizes comparable to
the relative sizes of the outlets and at relative positions
on the article Linsulated wire] comparable to the relative
spacing of the outlets in the peripheral meniber, [groups
of outlets in the peripheral member with the groups
spaced known distances apart and] the outlets .in each
group being positioned sufficiently close to each other
Ltol that the markings produced by the streams from
one group of outlets overlap to jointly from a wide band-
like markinglsT on the article representing [known as}
a dash¥esY and the spacing between adjacent groups be-
ing sufficiently wide to produce a series of longitudinally
spaced dashes.

4. An apparatus for color coding elongated articles
fan insulated wire} comprising means to advance the
article [msulated wirel in a longltudmal path and at a
known linear speed, a hollow wheel for a coloring liquid
having a peripheral member and a ¢central inlet, means
to feed the coloring liquid to the inlet, outlets of pre-
determined sizes for the wheel disposed in the peripheral
member at posmons spaced predetermmed distances apart
to direct streams of the colormg liquid radially from
the wheel, said outlets being arranged in a predetermined
pattern comprising groups of closely spaced outlets, and
sz'ngle outlets interposed between. said groups, the spac-
mg between any group and an adjacent single outlet be-
ing substantially greater than the spacing between ad-
jacent outlets of a group, means to rotatably support the
wheel relatlve to the path [of the insulated wire where-
by so that the streams of coloring liquid successively
will be moved through the path, and means operatively
connected to said article-advancing means to rotate the
wheel fat a predetermined speed relative tod and to
maintain a fixed ratio between the peripheral speed of
the wheel and the linear speed of the [insulated wire to
cause streams of the coloring liquid to pass through the
outlets to] article, said ratio for the predetermined sizes
and spacings of the outlets being such that the portions
of the radial streams intercepting the article form discrete,
longitudinally spaced, color code markings [,1 on the
article [insulated wire,] of relative sizes comparable to
the relative sizes of the outlets and at relative positions
on the articles [insulated wireJ comparable to the relative
spacing of the outlets in the peripheral member, single
Twidely spaced] outlets [with an adjacent group} and
groups of closely [positioned] spaced outlets [in the pe-
ripheral member]] causing single and grouped streams of
the coloring liquid respectively to form [respectively]}
longitudinally spaced, relatively narrow and wide band-
like markings respectively on the article, the wide band-
like marking being formed by an overlapping of the
markings produced by the streams from said closely
spaced outlets of a group [known respectively as dot
and dash markings].

5. An apparatus for color coding elongated articles
[an insulated wire] comprising means to advance such
an article [the insulated wire] in a longitudinal path
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and at a known linear speed, a hollow wheel for a color-
ing liquid having a peripheral member and a central inlet,
means to feed the coloring liquid to the inlet, outlets
of predetermined sizes for the wheel disposed in the
peripheral member at positions spaced "predetermined
distances apart to direct streams of the coloring liquid
radially from the wheel, means to rotatably support the
wheel relative to {the] said path Lof the insulated wire
whereby] so that the streams of coloring liquid succes-
sively will be moved through [thel said path, a supply
receptacle for the liquid coloring, means to force the
liquid coloring from the supply receptacle through the
feeding means, the inlet, the wheel and through the out-
lets at a given pressure to cause the streams of the liquid
coloring passing through the outlets to traverse the path,
and means operatively connected to said article-advancing
means to rotate the wheel [at a predetermined speed
relative to] and to maintain a fixed ratio between the
peripheral speed of the wheel and the linear speed of
the [insulated wire to cause streams of the coloring
liquid to pass through the outlets to} article, said ratio
for the predetermined sizes and spacings of the outlets
being such that the. portions of the radial streams inter-
cepting the longitudinally advancing article form [color
code markings,J on the Linsulated wire,] article discrete,
longitudinally spaced, color code markings of relative
sizes comparable to the relative sizes of the outlets and
at relative positions on the Linsulated wireJ article com-
parable to the relative spacing .of the outlets in the pe-
ripheral member.

6. An apparatus for color coding elongated articles
[an insulated wire} comprising means to . advance such
an article [the insulated wired in a longitudinal path
and -at a known linear speed, a hollow wheel for a color-
ing liquid -having a penpheral member and a central
inlet, means to feed the colormg liquid to the inlet, out-
lets of predetermined sizes for the wheel dlsposed in
the peripheral member at: positions spaced predeter-
mined distances ‘apart to direct streams of the coloring
liguid radially from the wheel, means to rotatably sup-
port the wheel relative to the path [of the insulated
wire whereby} so that the streams of coloring liquid
successively will be moved through [thel said path, a
supply receptacle for the liguid coloring, means to force
the liquid coloring from the supply receptacle through
the feeding means, the inlet, the wheel and through the

‘outlets at a given pressure to cause the streams of the

liquid coloring passing through the outlets to traverse
the path, means operatively connected to said article-
advancing means to rotate the wheel [at a predetermined
speed relative to} and to maintain a fixed ratio between
the peripheral speed of the wheel and the linear speed
of the Linsulated wire to cause streams of the coloring
liguid to pass through the outlets to} article, said ratio
for the predetermined sizes and spacings of the outlets
being such that the portions of the rotating radial streams
intercepting the longitudinally advancing article form
fcolor code markings,} on the Tinsulated wire,] article
discrete, longitudinally spaced, color code markings of
relative sizes comparable to the relative sizes of the
outlets and at relative positions on the article Linsulated
wired comparable to the relative spacing of the outlets
in the peripheral member, and a baffled housing enclos-
ing the wheel and surrounding the path to receive the
excess liquid coloring and direct it to the supply recep-
tacle.

7. An apparatus for color coding elongated articles
FLan insulated wire} comprising means for advancing such
articles [to advance the insulated wire] in a longitudinal
path and at a known linear speed, like hollow wheels
for a coloring liquid disposed upon opposing sides of
the path and having peripheral members and central in-
lets, a support for the wheels, means to feed the color-
ing liquid to the inlets, outlets of predetermined sizes for
the wheels disposed at positions spaced predetermined
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distances apart to direct streams of the coloring liquid
radially from the wheels, means to force the coloring
liquid through the feeding means, the central inlets, the
wheels and through the outlets to form radial streams of
lengths sufficient to cross the path, [means to rotatably
support the wheels on their opposing sides of the path,§
and means to rotate the wheels in timed relation with
each other to cause their streams of coloring liquid
jointly to form band-like markings on the articles Lin-
sulated wire}.

8. An apparatus for color coding elongated articles
[an insulated wire] comprising means to advance the
articles Tinsulated wire] in a longitudinal path and at
a known linear speed, like hollow wheels for a coloring
liquid disposed upon opposing sides of the path and
having peripheral members and central inlets, means to
feed the coloring liquid to the inlets, outlets of predeter-
mined sizes for the wheels disposed at positions spaced
predetermined distances apart to- direct streams of the
coloring liquid radially from the wheels, means to force
the coloring liquid through the feeding means, the central
inlets, the wheels and through the outlets to form radial
streams of lengths sufficient to cross the path, means to
rotatably support the wheels on their opposing sides of
the path, [and] means to totate the wheels in timed
relation with each other to cause their streams of color-
ing liquid jointly to form band-like markings on the
articles Kinsulated wire], a receptacle for the liquid
coloring, and a baffled housing surrounding the path and
enclosing the wheels to receive the excess liquid coloring
and direct it to the receptacle.

9. An apparatus for color coding elongated articles
[an insulated wir€] comprising means to advance the
articles Linsulated wire} in a longitudinal path and at a
known linear speed, like hollow wheels for a coloring
liquid disposed upon opposing sides of the path and hav-
ing peripheral members and central inlets, means to feed
the coloring liquid to the inlets, outlets of predetermined
sizes for the wheels disposed ‘at positions spaced prede-
termined distances apart to direct streams of the color-
ing liquid radially from the wheels, means to force the
coloring liquid through the feeding means, the central
inlets, the wheels and through the outlets to form radial
streams of lengths sufficient to cross the path, means to
rotatably support the wheels on their opposing sides of
the path, and means to rotate the wheels in timed rela-
tion with each other to cause their streams of coloring
liquid jointly to form band-like markings on the articles
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[insulated wire], the supporting means for the wheels
locating them at different positions along the path and
the timed relation of the driving means for the wheels
being such that partial band-like marks made by the
streams of coloring liquid from one wheel will be com-
pleted subsequently by the streams of coloring liquid
from the other wheel.

10. An apparatus for color coding an insulated wire
comprising means to advance the insulated wire in a
longitudinal path and at a known linear speed, like hol-
low wheels for a coloring liquid disposed upon opposing
sides of the path and having peripheral members and
central inlets, means to feed the coloring liquid to the
inlets, outlets of predetermined sizes for the wheels dis-
posed at positions spaced predetermined distances apart
to direct streams of the coloring liquid radially from the
wheels, means to force the coloring liquid through the
feeding means, the central inlets, the wheels and through
the outlets to form radial streams of lengths sufficient to
cross the path, means to rotatably support the wheels
on their opposing sides of the path, means to rotate the
wheels in timed relation with each other to cause their
streams of coloring liquid jointly to form band-like mark-
ings on'the insulated wire, the supporting means for the
wheels locating them at different positions along the path
and the timed relation of the driving means for the
wheels being such that partial band-like marks made by
the streams of coloring liquid from one wheel will be

- completed subsequently by the streams of coloring liquid

from the other wheel, and means to cause relative ac-
tuation of the wheels to synchronize them to assure
matching of the relative band-like markings.
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