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3,278,988
MONITORING ATTACHMENT FOR AN
EXTRUSION APPARATUS

Eugene Selig Hannis, Hoboken, N.J., assignor to Western

Electric Company, Incorporated, New York, N.Y,, a

corporation of New York

Filed July 8, 1965, Ser. No. 470,442
14 Claims. (Cl. 18—12)

This invention relates to a monitoring attachment for
an extrusion apparatus, and more particularly, to a
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monitoring attachment which simultaneously extrudes a

reference tape as an insulating jacket is extruded on an
elongated article, such as a cable.

In the manufacture of certain types of telephone cables,
a core comprising a plurality of individually insulated
conductors is covered by a conductive metal sheath. A
non-conductive material is extruded onto the sheath to
provide a jacket for the protection of the cable.

Occasionally, portions of the jacket “stress-crack,” that
is, minute cracks appear in the jacket which permit mois-
ture to enter the cable, thereby rendering the cable un-
acceptable for service. If the cracks are detected prior to
the installation of the cable in the field, it is relatively
easy. to repair the jacket; however, this is not the usual
case. Sometimes, the cracks are not detected until after
the cable has been installed and in these instances the
cable must be replaced. Thus, it is desirable to ascertain
the reasons for the stress-cracking of cable jackets.

In one method used to ascertain these reasons, the
jacket material is molded into strips and chemical tests
are performed on the strips. - The results of these tests
are inconclusive because (1) the strips are not produced
under equivalent conditions as the cable jacket, (2) there
is no correlation between the batch of material used for
making the strip and the jacket which has stress-cracked,
and (3) the molding of the jacket material is not an
equivalent process to the extrusion thereof.

The monitoring attachment of this invention produces
a reference tape or strip of substantially the same thick-
ness, and under substantially equivalent manufacturing
conditions, as the jacket being exiruded onto the sheath
of a cable. The tape is numerically or otherwise cor-
related to the. particular cable being produced. If a par-
ticular cable stress-cracks, the appropriate tape is analyzed
to . ascertain the reasoms for such stress-cracking; i.e.,
whether the stress-cracking was due to the extrusion
process, the jacket material, the field environment of the
cable, or the like. ’

Accordingly, an object of this invention is to provide

a new and improved monitoring attachment for an ex-
trusion apparatus.
_ Another object is to provide a new and improved
monitoring attachment for an extrusion apparatus where-
in a reference tape is extruded simultaneously with, and
under substantially equivalent manufacturing conditions,
as the extrusion of an extrudable material onto an ar-
ticle.

Another object is to provide a new and improved moni-
toring attachment for an extrusion apparatus which simul-
taneously extrudes a reference tape as the insulating
jacket on a cable is extruded. A corollary object is.to
provide such a monitoring attachment wherein the refer-
ence tape is substantially the same thickness as the jacket.

With these and other objects in view, a monitoring at-
tachment for an extrusion apparatus, illustarting certain
features of the invention, includes a device which by-
passes a portion of an extrudable material at a predeter-
mined rate from the extrusion apparatus. The bypassed
material is fed to a facility which produces a reference
tape simultaneously with the extrusion of the material
onto an article.
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. In a specific embodiment of the monitoring attach-
ment, a valve is connected to the throat of an extrusion
apparatus for bypassing therefrom a portion of the ex-
trudable material at a predetermined rate to a series of
ducts which terminate in a reservoir. - The bypassed ma-
teiral is fed from the reservoir through a guideway which
terminates in an outlet to produce a reference tape. One
of the dimensions of the outlet is adjustable such that the
reference tape has a thickness substantially equal to that
of a jacket being extruded onto the sheath of a cable.

In order to prevent the edges of the reference tape from
curling due to the tape being air cooled on one side when
fed to a takeup conveyor, a new takeup device has been
provided. The new takeup device cooperates with the
monitoring attachment of this invention, to subject both
sides of the tape to substantially identical thermal con-
ditions to prevent curling of its edges.

Other objects and advantages of the invention will be-
come apparent by reference to the following detailed
specification and drawings, wherein:

FIG. 1 is a cross-sectional view, incorporating certain
features of the invention, of a monitoring attachment
for an extrusion apparatus;

FIG. 2 is a partial schematic view of a conventional
extrusion apparatus showing the monitoring attachment
of the invention connected to the throat of the apparatus;

FIG. 3 is a vertical section view taken along line 3—3
of FIG. 1;

FIG. 4 is a vertical section view taken along line 4—4
of FIG. 1; and

FIG. 5 is a schematic view of an apparatus for main-
taining a reference tape, produced by the monitoring at-
tachment, in a flat condition.

Referring to FIG. 2, there is schematically shown the
monitoring attachment of the invention, generally in-
dicated by reference numeral 10, connected to the neck
16 of a conventional extrusion apparatus. The extrusion
apparatus includes a barrel 17, containing a screw 18 for
advancing extrudable material 19 to a throat 21 of the
apparatus. Material 19 is then advanced to a crosshead
22, through which a cable 23 passes, and in which mate-
rial 19 is extruded to provide a protective jacket 24 on a
metal sheath 26 of a cable 23. Material 19 may be any
of a number of suitable materials, for example, rubber,
a plastic such as polyethylene or polyvinylchloride, or
the like.

In FIG. 1, neck 16 of the extrusion apparatus includes
an opening 25 which receives a throttle valve 27. Throt-
tle valve 27 includes a plug 28 whose end surface is
machined to the same arcuate radius as the inner periph-
ery of throat 21. Plug 28 is movable toward or away
from the inner periphery of throat 21 by a screw-type
plug control 29.  Valve 27 also includes a valve face 36
which is movable towards or away from a valve seat 37,
formed in opening 25, by a screw-type valve control 38.

Neck 16 of the extrusion apparatus also includes an
opening 30 which receives a hollow conduit 39. One end
of the conduit communicates with a channel 41 of open-
ing 30 which is adjacent to valve seat 37.

One end of upper hollow duct 42 is connected to con-
duit 39, and its other end is connected to a lower hollow
duct 43. Ducts 42 and 43 are joined together by a
coupling 44 which includes a bearing 45, such that lower
duct 43 is rotatable about upper duct 42.

A housing 46 is connected to lower duct 43, and con-
tains a cylindrical reservoir 47 having an upper passage-
way 48 extending from the top thereof which communi-
cates with the opening in lower duct 43.

Thus, when plug 28 is withdrawn such that its end sur-
face is flush with valve face 36, and valve face 36 is
withdrawn from its valve seat 37, as shown in FIG. 1,
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there is a continuous passageway from throat 21 to reser-
voir 47.

A die 49 is secured to housing 46 and contains a ta-
pered guideway 56 which communicates with a lateral
passageway 57 extending from reservoir 47, the gnideway
terminating in a flattened outlet 58.:

With reference to FIG. 3, upper passageway 48 of
reservoir 47 comprises four bores 61-64 which feed res-
ervoir 47. The two outer bores, 61 and 64, are of a
greater diameter than the two inner bores, 62 and 63,
to provide a proportionally greater flow of material 19
towards the ends of reservoir 47, thus insuring substan-
tially equal pressure throughout the reservoir. A re-
movable plug 66 is mounted in each side of housing 46

to define the edges, and hence the capacity, of reservoir

47. Since plugs 66 are removable, cleaning of reservoir
47 is facilitated.

In FIGS. 1 and 4, a plate 67 is slideably mounted on
the face of die 49 and has elongated slots 68 formed
therein. Slots 68 are slideable under headed bolts 69
such that plate 67 is slideable up and down to adjust the
dimension (z) of outlet 58,

Operation

With reference to FIG. 1, dimension (¢) of outlet 58
is adjusted by positioning plate 67, such that a reference
tape 71 extruded from outlet 58 draws down to a thick-
ness substantially equal fo the thickness of jacket 24
which is being extruded onto sheath 26 of cable 23 (FIG.
2). Plug control 29 is rotated to move plug 28 until
its end surface is flush with valve face 36. Valve con-
trol 38 is then rotated to move valve face 36 until it is
at a selected position across the opening of channel 41,
thereby permitting a predetermined amount of plastic
material 19 to be bypassed from throat 21 at a predeter-
mined rate.

Plastic material 19 flows into channel 41 and through
the passageways in conduit 39 and ducts 42 and 43 to fill
reservoir 47; whereupon, plastic material 19 flows in
guideway 56 and is extruded as a flat tape 71 (FIG. 5)
from outlet 58, tape 71 being substantially the same
thickness as jacket 24. Since ducts 42 and 43 are con-
nected through bearing 45, lower duct 43, housing 46,
and die 49 are rotatable to a desired position to facilitate
takeup of tape 71.

In an illustrative use of the monitoring attachment,
it is connected to the throat of a conventional extrusion
apparatus in which plastic material 19 is under 10,000
p.s.i. Throttle valve 27 is selectively operated to posi-
tion valve face 36 and plug 28, such that plastic material
19 flows from throat 21 to outlet 58. Under these con-
ditions, approximately one inch of reference tape 71
(FIG. 5) is extruded from outlet 58 for every 25 feet of
cable 23 produced.

It is to be understood that the pressures, dimensions,
and rate of production, set forth above with respect to
the operation of the monitoring attachment, are only
illustrative, and may be varied depending upon actual
manufacturing requirements.

Take-up apparatus for reference tape

With reference to FIG. 5, an apparatus. for maintain-
ing reference tape 71 in a flat condition is only shown
schematically, since it does not form a part of the inven-
tion. An upper continuous belt 76 is rotated about a
plurality of rollers 77, opposite a lower. continuous belt
78 which is rotated about a plurality of rollers 79. The
belts and rollers are mounted in frames (not shown) con-
nected together by a hinge assembly 81, which permits
the adjustment of the space between belts 76 and 78 to
accommodate reference tapes 71 of different thicknesses.
Belts 76 and 78 may be made of any of a number of
temperature stable material, for example “Teflon.”
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A temperature control device 82, comprising a plu-
rality of conventional heating elements and cooling ele-
ments (not shown), is mounted on supports 83 opposite
one another to impose identical temperature conditions on
the portions of belts 76 and 78 between which tape 71 .
passes. By imposing identical temperature conditions on
both belts 76 and 78, tape 71 emerging from outlet 58 has
identical temperature conditions imposed on both sides
thereof. Since identical conditions are imposed on both
sides of tape 71, the edges of the tape will not curl and
it will be maintained in a flat condition.

It is to be understood that the monitoring attachment
of the invention has generally utility for monitoring a

~wide variety of conventional apparatus for extruding

material onto articles, and is:not to be construed as being
limited to use with an apparatus for extruding a plastic
jacket on a telephone or other type cable. Further,
the monitoring attachment need not necessarily be con-
nected to the throat of an extrusion apparatus, but may
be connected to other suitable portions of such apparatus.

It is to be understood that the above-described embodi-
ment is only illustrative of the principles of the inven-
tion, and other embodiments may be devised without
departing from the scope of the invention.

What is claimed is:

1.In an apparatus for extruding an extrudable matenal
onto a moving elongated article, a monitoring :attach- -
ment comprising:

means connectable to an extruding apparatus for by-
passing a portion of teh material from the apparatus
at a predetermined rate, and

means for receiving the bypassed material and for :
producing a reference tape therefrom. simultaneous- .
ly with the extrusion of the material onto the article.

2. The monitoring attachment according to claim 1,
wherein the bypassing means includes means for selec-
tively controlling the predetermined rate of flow.of by- .
passed  material,

3. The monitoring attachment according to claim: 1,
wherein the receiving and  producing means includes .
means for controlling the thickness of the reference tape. .

4. The monitoring attachment according to claim 2, .
wherein the receiving and producing means includes
means for controlling the thickness of the reference tape. .

5. In an apparatus for extruding an extrudable mate- .
rial onto an article, a monitoring attachment, compris- .
ing:

a housmg having a reservoir contained therein,  the

reservoir having an inlet and an outlet, and

means, connectable to an extruding apparatus,. for by- .
passing a portion of the material from the extruding
apparatus at a predetermined rate into the reservoir
to extrude a reference tape from the outlet.

6. In the extruding of an extrudable material onto an :

article,

means for extruding an extrudable material,

means connected to the extruding means for bypassing
from the extruding means an amount of material :
which is proportional to the amount of material
being extruded onto the article, and

means for receiving the bypassed material and for pro-
ducing ‘a reference tape therefrom simultaneously
with the extrusion of the material onto an article..

7. In an extrusion apparatus having facilities for ad-
vancing extrudable material to the throat of the apparatus
and then to a crosshead, a continuously-running elon-
gated article, such as a cable core, passing through the
crosshead whereat the material is extruded onto the cable,
the combination with the extrusion apparatus of::

a valve connected to the throat of the apparatus for -
continuously bypassing a predetermined amount. of ‘
the material away from the throat,

a housing having a reservoir contained therein, the res-
ervoir having an inlet and an outlet through which
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the bypassed material is extruded to produce a ref-
erence tape, and

means conmecting the valve with the inlet of the res-

ervoir.

8. In the extrision apparatus according to claim 7,
wherein the valve includes means for selectively adjust-
ing the amount of material which is continuously by-
passed from the throat to the reservoir, thereby control-
ling the rate at which the reference tape is extruded from
the outlet.

9. In the extrusion apparatus according to claim 7,
further in combination, means for selectively adjusting
the perimeter dimensions of the outlet, thereby control-
ling the thickness of the reference tape being extruded
from the outlet.

10. In the extrusion apparatus according to claim 7,
further in combination:

means for controlling the valve to selectively adjust
the amount of material which is continuously by-
passed from the throat to the reservoir, thereby con-
trolling the rate at which the reference tape is ex-
truded from the outlet, and

means for selectively adjusting the perimeter dimen-

sions of the outlet, thereby controlling the thickness
of the reference tape being extruded from the outlet.

11. In an extrusion apparatus having facilities for ad-
vancing extrudable material to the throat of the appa-
ratus and then to a crosshead, a continuously-running
cable passing through the crosshead whereat the material
is extruded onto the cable, the combination with the
extrusion apparatus of:

a housing having a reservoir contained therein, the

reservoir having an inlet passage and outlet passage,

a valve connected to the throat of the extrusion appa-

ratus for continuously bypassing a portion of the
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material from the throat to the reservoir at a prede-
termined rate,

control means for the valve for selectively varying the
rate of bypassing the material from the throat,

ducts for interconnecting the valve and the inlet of
the reservoir,

a die, connected to the housing, having a guideway
contained therein which communicates with the out-
let passage of the reservoir, the guideway terminat-
ing in a die opening, the bypassed material being
extruded from the die opening to produce a refer-
ence tape, and

a plate movably mounted on the die for selectively
adjusting at least one dimension of the die opening,
thereby selectively controlling the thickness of the
reference tape, the rate of extruding the reference
tape being selectively controlled by the valve con-
trol means.

12. In the extrusion apparatus according to claim 11,
wherein the valve has a plug whose end surface has the
same contour as the inmer periphery of the throat.

13. In the extrusion apparatus according to claim 11,
wherein the ducts are movable relative to each other to
permit a selective orientation of the die opening.

14. In the extrusion apparatus according to claim 11,
wherein the die opening has a rectangular configuration,
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