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This invention relates to apparatus for printing indicia
on continuous bodies and more particularly to intaglio
printing on insulated wire and the like.

Hitherto intaglio printing on insulated wire and the
like has been accomplished by means of a printing wheel
mounted in a vertical plane to rotate with its lower por-
tion immersed in an ink bath and its upper portion in
contact with the wire. In this way, as the wire is drawn
forward, the wheel rotates in contact with the wire and
deposits the ink on it while continucusly returning to the
bath for more link. This type of conventional apparatus
has a number of serious drawbacks. In the first place, at
speeds of about 700 ft./min. and greater, despite shields
and doctor blades, the wheel commences fo spray the ink
over the wire and elsewhere, resulting in loss of ink and
poor quality wire. Secondly, if the wire is issuing from
an jnsulation extruder in a relatively hot condition, the
printing wheel becomes hot and since it also rotates in the
ink bath, it has the effect of heating the ink. This in
turn evaporates the solvent in the ink, rendering it too
thick for proper printing. In addition, when the insula-
tion is still hot immediately after extrusion, it is so soft
that the printing wheel tends to distort it if sufficient
pressure is applied to print adequately. On the other
hand, if the conventional printer is employed at the far
end of the water cooling tank, a third disadvantage arises.
Under these conditions, the wire brings with it small
droplets of water which adhere to the printing wheel or
simply drop into the ink. Since the ink employed is
heavier than water, the water remains on the surface of
the ink, and comsequently interferes with the printing.
These disadvantages present a serious problem because
when high speed extruders are employed, the wire cannot
be printed along with extrusion, but must be stored and
printed at slower speeds, thus requiring a second
operation.

It is, therefore, an object of this invention to provide
apparatus for printing insulated wire and the like at high
speeds. Another object is to provide apparatus which can
print insulated wire and the like at the same speeds as
are employed in high speed extruders and following the
water cooling apparatus. Amnother object is to provide
such a printing apparatus in which the ink will not spray,
despite high speed operation, and in which water drop-
lets do not interfere with the printing operation.

In the accomplishment of these and other objects of
my invention in a preferred embodiment thereof, I em-
ploy a pair of printing discs mounted to rotate in a hori-
zontal plane with their edges in opposed relation. The
wire to be printed is drawn between the two discs with
the opposed edges thereof abutting the wire and pressing
against it from both sides. The surfaces of one or both
of the discs may be provided with indicia markings for
intaglio printing, and as the wire is drawn forward, the
discs rotate and print on the wire. Ink is supplied to the
surface of the discs by means of a rotary impeller type
pump which forces the ink upwardly through a small
spout and against the surface of the disc. In order to
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wipe away excess ink, I'provide a wiper blade in contact
with the edge of the disc adjacent to the spout. The wiper
is positioned directly above the inkwell, and excess ink
simply drops down into the inkwell. In this way, the
only ink remaining on the disc is the ink that is lodged
in the indicia for printing. Accordingly, the disc may
rotate at very high speeds without spraying the ink around
on the work piece.

It is a feature of my invention that the disc does not
rotate in the inkwell. Thus, there is no tendency to draw
up excess ink and spray it around during high speed
printing,

A further feature of my invention is that the ink sup-
ply is drawn from the bottom of the inkwell. This means
that water may drop down into the inkwell, and, being
lighter than the ink, no harm results therefrom. The im-
portance of this feature is that the printing may be car-
ried out on extruded wire in series following the cooler.

Still another feature of my invention is that the disc
may becomie heated without substantially raising the tem-
perature of the ink. This means that the volatiles in

_ the ink are not overly evaporated, and the viscosity of

the ink tends to remain more stable and in better condi-
tion for printing.

Cther important features of my invention include: (a)
pointing the ink spout directly against the surface of the
edge of the disc to ensure application of ink thereon
under an appreciable degree of fluid pressure; () wiping
the excess ink off the disc by means of a relatively sharp
blade pointed in a direction opposite to the disc rota-
tion; and (c) providing the intaglio indicia surfaces with
a network of microscopic serrations to increase the sur-
face tension for the ink therein in order to resist the cen-
trifugal forces of the disc rotation.

Further objects and features of this invention will best
be understood and appreciated from the detailed descrip-
tion of a preferred embodiment thereof, selected for pur-
poses of illustration, and shown in the accompanying
drawings, in which:

Fig. 1 is a view in perspective of the printing apparatus
of my invention;

Fig. 2 is a plan view thereof;

Fig. 3 is a view in front elevation thereof;

Fig. 4 is a view in cross section of the inkwell and pump
mechanism;

Fig. 5 is a view in cross section of the ink riser and
needle valve arrangement;

Fig. 6 is a plan view of the wiper arrangement;

Fig. 7 is a plan view in side elevation of the wiper ar-
rangement; .

Fig. 8 is a plan view of the cap element for the pump;
and

Fig. 9 is a view in cross section in side elevation along
the line 99 of Fig. 8.

The preferred embodiment of my invention herein
shown comprises a pair of printing elements indicated at
10 and 12 respectively mounted on a base 14 to pivot in
a horizontal plane. The printing elements 10 and 12 co-
operate to print indicia on a wire 15 which is drawn be-
tween them. In this description, the printing elements 10
and 12 will first be described in detail, and thereafter the
general cooperative relationship beiween them will be ex-
plained. However, since the printing elements 10 and 12
are completely complementary in their construction, only
element 10 will be described herein.

The basic member for pivotally mounting the printing
element 10 is a pivot bearing 16 which serves to support
a base plate 20 on which the other elements of the printer
are mounted. These other elements include a drive mo-
tor 22 and inkwell 24, an ink supply riser 26, a wiper
holder 28, a printer disc mounting 38, and a printing disc.
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Turning to Fig. 4,7 it will be seen that the inkwell 24 is

formed as a shallow cylindrical member secured to the
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base plate 20 by means of a plurality of flange-headed

screws 34 and a set screw 36 fitting into a groove 37
which runs. around thé base of the mkwell 24 on the out-
side (see Figs. 1,2 and 3). B

Centrally w;thm the ‘inkwell 24 I prov1de an 1mpe11er
type pump having vanes 38 mounted ‘for rotation upon
a‘vertical shaft 48. Encasmg the vanes 38 is a pump cap
member 42 (see Figs. 4, 8 and 9) which defines an open-
ing 44 centrally within the lower portion of the inkwell
24. - The opening 44 is provided with an upper entrance
46, through which ink flows dewnwardly to-the impeller
blades as'is indicated at 48 in Fig.-4. Thus, when the
shaft 48 is rotatéd carrying the vanes 38 around in rota-
tion, the ink is forced outwardly by centrifugal force and
into a riser outlet 58 at the side of the opening 44. The
bottom of the inkwell 24 in the area of the pump shaft 40
is sealed by means of a nylen bearing member 52 which
rotates in a-bushing member 54 which is, in turn, threaded
to the bottom of the inkwell 24. The nylon bearing
member 52 extends upwardly along the shaft 40 and
serves in part to support a cylindrical sleeve member 56
on which the vanes 38 are mounted. The sleeve member
56 is rigidly secured to the shaft 49 by means of a set

screw 58. The lower end of the bushing 54 extends -

downwardly through-an opening 69 in-the base plate 20,
and serves as a bearing member for a sheave 62 which is
connected to the lower end of the shaft 40 by means of a
set screw 64. In this way, the nylon bearing member 52
prevents ink from leaking downwardly adjacent to the
shaft 40 in the area of the inkwell 24 and keeps the
upper portion of the shaft 40 in alignment, while the
lower portion of the bushing 54 maintains the lower end
of the shaft 40 in vertical alignment by providing a bear-
ing surface for the sheave 62. The sheave 62 serves to
rotate the shaft 40 by means of a belt member 66 which
is driven by the motor 22.

Turning now to Fig. 5, it will be seen that as the ink
rises through the ink outlet 59, it passes into a main body
portion 68 of the ink riser 26. The body portion 68 is
mounted on the cap member- 42 by means of a rod 70
which is screwed into cap member 42 at its. lower end and
which is held in place at its upper end by means of a lock
nut 72. As the ink comes up into the riser 26,.it passes
from the outlet 50 into a vertical conduit 74 and there-

after through a needle valve 76 and out a spigot 78. . The -

delivery end of the spigot 78 is positioned close to-and
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pointing directly toward the edge of the disc 32.- In.this -

way the ink is forced directly against the edge of the disc
32 under an ‘appreciable pressure head so that, despite
high speeds, uniform application. of ink is assured.

In order to wipe excess ink away from the edge of the
disc 32, I provide a wiper 28. (shown in detail in-Figs. 6
. and 7).  The wiper 28 comprises a vertical body portion
80 connected to the pump cap member 42 by means of
machine screws 82. A pivot pin 84 is mounted. in the
upper part of the body 80 and serves to position a wiper
support 86 adjacent to the disc 32.. The wiper support is
provided with two forwardly extending arms 88 which
flank the disc 32 and retain between them a plastic wip-

ing blade 90. The blade 99 presents a relatively sharp

edge pointing against the rotation of the disc 32. -In this
way the blade 90 serves to scoop off excess ink and re-
turn it to the inkwell with a minimum of disturbance or
splatter.

In order to maintain a uniform and proper pressure
between the wiper blade 90 -and the edge of the disc 32,
the wiper support 86 is urged toward the disc 32.by a
leaf spring 92, the pressure of which is regulated by an
adjusting screw 94 mounted in an upstanding lug 96 on
the upper surface of the body portion 80. -

The blade 96 may preferably be made of polyethylene,

nylon, polyvinyl alcohol or the like material having good

wear characteristics but.yet being capable of some dis~
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tortion to accommodate slight changes in contour of the
edge of the disc.

It will now be seen that as the wire 15 is drawn for-
wardly, the disc 32 rotates in unison therewith con-
tinously printing indicia thereon. The ink is supplied to
the edge of the disc 32 through the spout 78 and the
wiper blade 99 immediately scoops off the excess ink
which is returned to the inkwell 24. The pumping is ac-
complished by the motor 22 which drives sheave 62 simul-
taneously rotating shaft 40, sleeve 56 and blades 38. The
blades 38 drive the ink outwardly and up the riser con-
duit 74 through the needle valve 76 and out the spout 78.
The pressure of the wiper blade 99 against the disc 32
is regulated by set screw 94 and leaf spring 92.

With this arrangement it is, of course, possible to
print only one side of the wire with an idler wheel sup-
porting the other side. However, the usual -application
calls for printing on both sides. Accordingly in the
embodiment herein shown, I provide a printing element
12 adjacent to the above-described element 10 and with
the printing discs of-each in opposed relation. A tension
spring 98 is connected across the front between the two
printing elements - and serves to urge the two printing
discs against the wire. The tension of ‘the spring 98 may
be regulated by threaded sprmg conaectors 100.

In order to maintain the printing elements 10 and 12 in
proper alignment and to-assure uniform printing pressure
on both sides of the wire 15, I provide a pair of mated
gear segments 102, one mounted on each printing ele-
ment with its pitch circle arranged concentrically to the -
axis of the pivot support 16 of each printing element.

A slotted stop screw 104 is also connected across be-
tween the printing elements, and serves the purpose of
limiting their pivotal motion so that the two printing discs
will not quite touch when the wire is not between them.

While I have shown motor 22 driving the ink pump
independently ‘of the rotation of the disc 32, it will be
understood that I may also employ the rotation of the
disc 32 to drive the pump. This is done by placing the
belt 66 on a sheave 106 which is connected to the lower
extremity of a shaft 1¢8 on which the disc 32 is mounted
for rotation.  In this way turning the disc 32 will-also
turn sheave 62 and drive the ink pump. With such an
arrangement, I find that printing at all but very slow
speeds is entirely satisfactory.

The surface of the intaglio indicia employed in my in-
vention is also important. I'have found that conventional
indicia  do mot hold the ink under high speed dynamic
conditions. . In my invention, I accomplish this by form-
ing the letters by means of a combination of line and half-
tone . photo-gravured intaglio. The line image ensures
sharp edges. for the indicia and the half-tone screen is
employed to provide an umeven surface within the area
of the indicia proper. - I employ a 120 mesh screen and
the result is to leave.a multiplicity of microscopic serra-
tions in the surface of the indicia itself.

- The printer. of my invention can operate at spe'eds,of

' at least 3000 ft./min: without loss of definition in the
- printed characters.

60

This means that it can easily handle
the-output of high speed- extruders in direct series there-
with. In addition, since the ink comes up from the bot-
tom of the inkwell 24 to-the spout 78, water droplets do
not interfere with the printing. In this connection it will
also be seen that applying the ink to the disc edgs under
conditions of fluid pressure also serves to dispel the water
droplets from the area of the indicia.

-In Figs. 1 and 3 it will be seen. that the discs 32 are
shown with complementarily formed grooves in their
printing surfaces. This form of disc may be employed
to print spiral marking on the wire.

- Since numerous minor variations of this preferred em-

" bodiment of my invention will now be apparent to those

75

skilled -in the art, it is not my intention to confine the
invention to the precise form herein shown, but rather
to, limit it in terms of the appended claims, -
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Having thus described and disclosed a preferred em-
bodiment of my invention, what I claim as new and de-
sire to secure by Letters Patent of the United States is:

1. Apparatus for high speed intaglio printing compris-
ing in combination, a printing disc, means for continu-
ously rolling a side edge of said disc in contact with and
against a side surface of an elongated body while moving
said bedy longitudinally, indicia markings on said side
edge, a multiplicity of minute serrations in the surface of
said side edge of said disc and confined to the area occu-
pied by said indicia markings, means including a spout
for continuously applying ink to said side edge under a
positive fluid pressure arranged to cause said ink to flow
in a direct and continuous path through said spout and
onto said side edge without localized accumulation, wiper
mechanism for removing excess ink from said side edge
in areas apart from said indicia including a blade in se-
quence closely following said ink applying means, re-
silient means for urging said blade toward said side edge,
said ink applying means and said wiper blade following
said ink applying means in the direction of rotation of
said printing disc, an ink pot having an upper opening,
said upper opening in position below said wiper blade and
adapted to receive ink by gravity flow wiped from said
side edge by said blade, and pumping means for pumping
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ink substantially through the surface of said ink in said
ink pot to said ink applying means.

2. The apparatus defined in claim 1 further character-
ized by said blade being composed of a resilient and yield-
able plastic material.

3. The apparatus defined in claim 1 further character-
ized by pivotally mounting the entire combination so de-
fined on a base, pivotally mounting a second combination
so defined on the same base with the printing disc of the
second said combination arranged to press against said
elongated body at a point opposite to the point at which
the printing disc of said first combination presses there-
against, and resilient means for urging both said printing
discs into pressure contact with said elongated body.
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