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(87) Abstract

. A nylon cable tie (16) having a head (18) and a strap (20) terminating in a
tip-(22) is formed in a mold cavity defined by a first mold part (10) combined with
a second mold part (12) by injecting molten nylon material into the mold cavity
through an insulated runner system (40) and a gate that converges from the runner
system toward the mold cavity and does not have a hot tip adjacent thereto. The
mold parts (10, 12) are separated while retaining a portion of the head (18) in a
head region (24) in the first mold part (10) and a portion of the tip (22) in a tip re-
gion in the second mold part (12), in order to separate the head (18) from the sec-
ond mold part (12), to separate the tip (22) from the first mold part (10), and to
separate a major portion of the strap (20) from the first and second mold parts.
The mold parts (10, 12) are further separated while retaining said portion of the
head (18) in the head region (24) to thereby remove said portion of the tip (22)
from the second mold part (12). The head (18) is ejected from the head region (24)
by protracted ejector pins (32) that penetrate the head region from within the first
mold part (10). A component (34) containing a nozzle coupled to a source of com-
pressed air and positioned closely adjacent the head region (24) is protracted from
the first mold part (10) and pushes on the strap (20) to push the ejected head (18)
of the cable tie (16) away from the ejector pins (32). The cable tie (16) is then eject-
ed from between the mold parts (10, 12) by imparting against the ejected head (18)
of the cable tie a forceful stream of compressed air directed from the nozzle in the
component (34).
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RAPID INJECTION MOLDING OF CABLE TIES

BACKGROUND OF THE INVENTION

The present invention generally pertains to injection molding of cable ties
and is particularly directed to methods and apparatus for reducing the cycle time
for injection molding of cable ties.

A cable tle is an adjustable strap for bundling together articles such as
cables or the like. Cable ties are also known as cable straps, cable clamps, cable
clips, bundling ties, bundling straps, bundling clips. bundle ties, bundling belts,
wire ties, ring clamps, adjustable clamps, harnessing devices, strap seals, binding
straps, and ties. A typical cable tie includes an elongated strap with an adjacent
locking head at one end of the strap, a tip at the opposite end of the strap and
ratchet teeth on one side of the strap. The locking head defines an opening for al-
lowing the tip end of the strap to be pulled through the opening and thereby form
a closed loop around a bundle of articles. The locking head typically further in-
cludes a pawl having teeth with surfaces for engaging the ratchet teeth to lock the
strap in the locking head after the tip end of the strap has been pulled through
said opening. Examples of cable ties are described in United States Patents Nos.
3,739,429, 3,924,299, 3,965,538, 4,473,524 and 4,573,242.

Cable ties are manufactured economically by a cyclic injection molding
method, in which molten plastic material is injected into a mold cavity defining the
cable tie and then allowed to solidify within the mold cavity. The mold parts defin-
ing the mold cavity are then separated and the cable tie is ejected, first from the
mold parts and then from the space between the mold parts. A preferred material
for cable ties is nylon.
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SUMMARY OF THE INVENTION

The present invention provides methods and apparatus for rapid injec-

tion molding of cable tes :and further provides the cable ties made according to

said methods.

In accordance with one aspect of the present invention, a method of in-

jection molding a cable tie having a head and a strap terminating in a tip for pass-

ing through said head. includes the steps of (a) forming the cable tie by injecting
molten plastic material into a mold cavity defined by a first mold part combined
with a second mold part, wherein the first mold part includes a head region defin-
ing a portion of the head of the cable tie and the second mold part includes a tp
region defining a portion of the tip of the cable tie; (b) separating the first mold
part from the second mold part while retaining said portion of the head of the

cable tie in the head region of the first mold part and said portion of the tip of the

cable tie in the tip region of the second mold part, to separate the head from the

second mold part. to separate the tip from the first mold part, and to separate a
major portion of the strap of the cable tie from the first and second mold parts: (c)
further separating the first mold part from the second mold part while retaining
said portion of the head of the cable tie in the head reglon of the first mold part to
thereby remove said portion of the tip of the cable tie from the second mold part;
and (d) ejecting the head of the cable tie from the head region of the first mold
part. By retaininga portion of the head in the first mold part and a portion of the

tip in the second mold part, while the first and second mold parts are separated

from each other, the major portion of the strap is quickly peeled from the first and

second mold parts to reduce the overall cycle time.

In accordance with another aspect of the present invention, a method of
injection molding a cable tie having a head and a strap, includes the steps of (a)
forming the cable tie by injecting molten plastic material into a mold cavity defined
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by a first mold part combined with a second mold part, wherein the first mold part
includes a head region defining a portion of the head of the cable tie; (b) separat-
ing the first mold part from the second mold part while retaining said portion of
the head of the cable tie in the head reglon of the first mold part; (c) ejecting the
head of the cable tie from the first mold part: (d) protracting a nozzle positioned
closely adjacent said head region from the first mold part; and (e} ejecting the
cable tie from between the first and second mold parts by imparting against the
ejected head of the cable tie a forceful fluld stream directed from the nozzle.

In accordance with still another aspect of the present invention, a
method of injection molding a cable tie having a head and a strap, includes the
steps of (a) forming the cable tie by injecting molten plastic material into a mold
cavity defined by a first mold part combined with a second mold part, wherein the
first mold part includes a head region defining a portion of the head of the cable
tie; (b) separating the first mold part from the second mold part while retaining
said portion of the head of the cable tie in the head region of the first mold part: (c)
ejecting the head of the cable tie from the head region of the first mold part by
pushing on the head with at least one ejector disposed to penetrate the head
region from within the first mold part; and (d) pushing the ejected head of the
cable tie away from said at least one ejector by pushing on the strap of the cable
tie at a position that is closely adjacent the head with a component protracted

from within the first mold part.

, In accordance with a further aspect of the present invention, a method of
injection molding a cable tie having a head and a strap, includes the steps of (a)
forming the cable tie by injecting molten nylon material into a mold cavity defined
by a first mold part combined with a second mold part; and (b} injecting said mol-
ten nylon material into the mold cavity through an insulated runner system. An
insulated runner system is a runner system in which the injected plastic solidifies
near the walls of the runner system to provide insulation between the walls of the
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runner system and a fluid stream of molten plastic through the core of the runner

system, and from which the solidified plastic residue must be removed when cyclic

operation is discontinued.

Heretofore, insulated runner systems have not been used in the
manufacture of nylon cable ties because nylon's high heat conductivity causes it
to cool so rapidly that it completely solidifies in the runner system between injec-
tion cycles. By reducing the cycle time in accordance with one or more of the
other aforementioned aspects of the present invention, the overall cycle time is
reduced sufficiently to enable the use of an insulated runner system in the
manufacture of nylon cable ties. The use of an insulated runner system further
reduces the overall cycle time by decreasing the amount of time required to
solidify the injected plastic because less heat is conducted to the mold cavity.
Further reduction of the overall cycle time is obtained when the insulated runner

mmunicates with the mold cavity forming the cable tie through only a
rming an ejectable sprue, whereby no
typically takes longer.to cool than

system co
gate and not through a sprue cavity for fo
ejectable sprue is formed. An ejectable sprue

the cable tie.

Additional features and advantages of the present invention are
described in relation to the description of the preferred embodiment.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a sectional view of a preferred embodiment of the mold ap-
paratus of the present invention, with the mold parts being combined to define the
mold cavity for forming a cable te.

Figure2is a sectional view taken along lines 2-2 in Figure 1 of a portion
of the mold cavity, without the cable tie being present therein.

-4-
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Figure 3 is a view of that portion of Figure 1 {llustrated the juncture of
the runner system with the mold cavity, with such portion being enlarged to il-
lustrate the gate by which the runner system communicates with the mold cavity.

Figure 4 is a sectional view of the mold apparatus of Figure 1, with the
mold parts being separated and the cable tie being partially removed from the
mold cavity.

Figure 5 is a sectional view of the mold apparatus of Figures 1 and 4,
with the mold parts being further separated and the tip of cable tie being com-
pletely separated from the mold cavity.

Figure 6 is a sectional view of the mold apparatus of Figures 1, 4 and 5,
with the mold parts being further separated and the cable tie being completely
ejected from the mold cavity.

Figure 7 is a sectional view of the mold apparatus of Figures 1, 4, 5 and
6. with the cable tie being ejected from between the mold parts by a forceful fluid
stream directed from a closely adjacent nozzle after the cable tie is completely
ejected from the mold cavity and separated from the ejector pins.

The various features shown in the drawing are not drawn to scale.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, a preferred embodiment of the injection molding
apparatus of the present invention includes a first mold part 10 and a second
mold part 12. The first mold part 10 is combined with second mold part 12 to
define a mold cavity 14 for forming a cable tie 16. The cable tie 16 has a head 18
and a strap 20 terminating in a tip 22 for passing through the head 18.

-5-
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The first mold part 10 includes a head region 24 defining a major portion
of the head 18 of the cable tie; and the second mold part 12 includes a tip region
26 defining a portion of the tip 29 of the cable tie. The tip region 26 extends at an
angle from a portion 28 of the mold cavity 14 defining most of the strap 20, with
said extension being directed away from the bulk of the first mold part 10.

Referring to Figure 2, the tp region 26 includes an undercut region 30

from which the portion of the tp 29 formed therein can be removed only by sliding

the tip 22 from the undercut region 30 by pulling the strap 20 of the cable tie 16

from the direction of the head 18.

Again referring to Figure 1, the first mold part 10 further includes a pair
protractable component 34 containing a noz-

of protractable ejector pins 32anda
with a source of compressed air

zle 36 and an air passage 38 that communicates
(not shown). The ejector pins 32 are disposed to penetrate the head region 18

from within the first mold part 10, when the ejector pins 32 are protracted.

The second mold part 12 includes a runner system 40, through which

molten plastic material, such as Nylon 6.6, is injected into the mold cavity 14 to

form the cable tie 16.

Referring to Figure 3, the runner system 40 is an insulated runner sys-
tem that communicates with the mold cavity 14 through a gate 42 that converges
toward the mold cavity 14. Itis pointed out that the runner system 40 communi-
cates with the mold cavity 14 through only the gate 42 and not through a sprue
cavity for forming an ejectable sprue, whereby no ejectable sprue is formed.

Unlike prior art apparatus for injection molding cable ties, the converging

gate 42 does not have a hot tip adjacent thereto for applying heat to the plastic
being injected into the mold cavity 14. A heated tip is unnecessary because of the

SUBSTITUTE SHEET



10

15

20

25

w .
0 93/12985 PCT/US92/10880

shortness of the injection cycle achieved in accordance with the method of the
present invention. Heretofore, it has not been possible to injection mold nylon
products as light as from one to five grams while using an insulated runner sys-
tem without heated tips. Through use of the present invention, it has been proven
possible to injection mold products in a range of one to five grams at a weight per
cycle-time-squared of from 0.1 to 0.5 grams per square second.

By providing a gate 42 that converges toward the mold cavity 14, the
cable tie 16 separates from the molten plastic at the edge 44 of the mold cavity 14
when the cable tie is separated from the mold cavity 14 to thereby at least sub-
stantially reduce the size of any gate spill formed on the cable tie 16. The method
of the present invention has been successfully practiced with a gate opening
diameter at the edge 44 of the mold cavity 14 being within a range of between ap-
proximately 1.5 mm and approximately 2.5 mm, and with the angle of conver-
gence between the walls of the gate 42 being within a range of between ap-
proximately 15 degrees and approximately 30 degrees. A gate opening diameter of
1.8 mm and an angle of convergence of 22 degrees are preferred when injecting

Nylon 6.6.

Referring to Figure 4, the first mold part 10 is separated from the second
mold part 12 while retaining the major portion of the head 18 of the cable tie 16 in
the head region 24 of the first mold part and a portion of the tip 22 of the cable tie
16 in the undercut region 30 of the second mold part 12. in order to separate the
head 18 of the cable tie from the second mold part 12, to separate the tip 22 from
the first mold part 10, and to separate a major portion of the strap 20 of the cable
tie 16 from both the first and second mold parts 10, 12. By retaining a portion of
the head 18 in the first mold part 10 and a portion of the tip 22 in the second
mold part 12, while the first and second mold parts 10, 12 are separated from
each other, the major portion of the strap 20 is quickly peeled from the first and
second mold parts 10, 12 to reduce the ejection portion of the overall cycle time.
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Referring to Figure 5, the first mold part 10 is further separated from the

second mold 12 part while stll retaining the major portion of the head 18 of the

cable tie 16 in the head reglon 924 of the first mold part 10 to thereby remove the

tip 22 of the cable tie from the tip region 26 of the second mold part 12 by pulling
the strap 20 of the cable tie 16 from the direction of the head 18 to slide the tip 22
from the undercut region 30. It is noted that due to such pulling action, the angle
at which the tip 22 of the cable tie 16 extends away from a straight line along
most of the length of the strap 20 is less than the angle at which the tip region 26
of the mold cavity 14 extends away from a vertical line through the portion 28 of

the mold cavity defining most of the length of the strap 20.

Referring to Figure 6. the first mold part 10 is further separated from the

second mold 12 part. and the ejector pins 32 are protracted to eject the head 18 of

the cable tie 16 from the head region 24 of the first mold part 10 by pushing on

the head 18 with the ejector pins 32. At the same time the component 34 is also

protracted to push on the strap 20 of the cable tie 16 at a position that is closely

adjacent the head 18.

Referring to Figure 7, the first mold part 10 is further separated from the

second mold 12 part, and only the component 34 {g further protracted to push the

ejected head 18 of the cable tie 16 away from the ejector pins 32 by pushing on
the strap 20 of the cable tie at the position that is closely adjacent the head 18.
The ejector pins 32 are not further protracted. A forceful stream of air is then im-
parted on the head 18 from the closely adjacent nozzle 36 within the protracted
component 34 to thereby quickly eject the cable tie 16 from between the first and

second mold parts 10. 12.

The stream of air from the nozzle 36 also cools the head 18 of the cable
tie 16 so that the cable tie can be ejected at an earlier time in the overall cycle.

-8-
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The present invention obviates the need for ejection pins along most of

the length of the mold cavity 14, as used in the prior art.

The present invention preferably is used in multi-cavity injection molding

apparatus.

SUBSTITUTE SHEET



10

12

14

16

18

20

WO 93/12985 ) - PCT/US92/10880

CLAIMS

1. A method of injection molding a cable tie having a head and a strap
terminating in a tip for passing through said head, the method comprising the

steps of

(a) forming the cable te by injecting molten plastic material into a mold

cavity defined by a first mold part combined with a second mold part, wherein the

first mold part includes a head region defining a portion of the head of the cable

He and the second mold part includes a tip region defining a portion of the tip of

the cable tie;

(b) separating the first mold part from the second mold part while retain-

ing said portion of the head of the cable tie in the head region of the first mold

part and said portion of the tip of the cable tie in the tip region of the second mold
nd mold part, to separate the tip from the

part, to separate the head from the seco
first mold part, and to separate a major portion of the strap of the cable tie from

the first and second mold parts:

(c) further separating the first mold part from the second mold part while

retaining said portion of the head of the cable tie in the head reglon of the first

mold part to thereby remove said portion of the tip of the cable tie from the second

mold part; and

(d) ejecting the head of the cable tie from the head region of the first mold

9. A method according to Claim 1, wherein the tip region includes an

undercut region; and

-10-
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wherein step (c) includes removing the tip from the tip region by pulling

the strap of the cable tie by further separating the first mold part from the second
mold part while retaining said portion of the head of the cable tie in the first mold

part.

3. A method according to Claim 2, wherein the tip can be removed by
sliding the tip from the undercut region by pulling the strap of the cable tie from
the direction of the head; and '

wherein step (c) includes sliding said portion of the tip of the cable tie
from the undercut reglon of the second mold part.

4. A method according to Claim 2, wherein the tip region extends at an
angle from a portion of the second mold part defining most of the strap, with said
extension being directed away from the bulk of the first mold part.

5. A method according to Claim 1, wherein the tip region extends at an
angle from a portion of the second mold part defining most of the strap, with said
extension being directed away from the bulk of the first mold part.

6. A method according to Claim 1, further comprising the step of

(¢) injecting said molten plastic material into the mold cavity through an
insulated runner system.
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7. A method according to Claim 6, wherein the head is ejected from the
first mold part by ejecting means, further comprising the step of

(f) pushing the ejected head of the cable tie with a pushing means that is
separate from the ejecting means to push the ejected head away from the ejecting
means after the head has been ejected from the head reglon of the first mold part.

8. A method according to Claim 1, further comprising the step of

(¢) injecting said molten plastic material into the mold cavity through an

insulated runner system that communicates with the mold cavity through a gate

that converges toward the mold cavity and does not have a hot tip adjacent

thereto.
9. A method according to Claim 1, wherein the head is ejected from the

first mold part by ejecting means, further comprising the step of

(e) pushing the ejected head of the cable tie with a pushing means that is
separate from the ejecting means to push the ejected head away from the ejecting
means after the head has been ejected from the head region of the first mold part.

10. A method according to Claim 1, further comprising the step of

-12-
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(e) ejecting the cable tie from between the first and second mold parts by
imparting against the ejected head of the cable tie a forceful fluid stream directed
from a closely adjacent nozzle after the head is gjected from the first mold part.

11. A method of injection molding a cable tie having a head and a strap,
the method comprising the steps of

(a) forming the cable tie by injecting molten plastic material into a mold
cavity defined by a first mold part combined with a second mold part, wherein the
first mold part includes a head region defining a portion of the head of the cable

tie;

(b) separating the first mold part from the second mold part while retain-
ing said portion of the head of the cable tie in the head region of the first mold

part;

(c) ejecting the head of the cable tie from the first mold part;

(d) protracting a nozzle positioned closely adjacent said head region from
the first mold part; and

(e) ejecting the cable tie from between the first and second mold parts by
imparting against the ejected head of the cable tie a forceful fluid stream directed

from the nozzle.

12. A method according to Claim 11, further comprising the step of

-13-
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(f) pushing the ejected head of the cable tie away from the first mold part
by pushing on the strap of the cable tie at a position that is closely adjacent the
head with a protracted component containing the nozzle.

13. A method according to Claim 11, further comprising the step of

(f) injecting said molten plastic material into the mold cavity through an
insulated runner system.

14. A method according to Claim 11, further comprising the step of

(f) injecting said molten plastic material into the mold cavity through an

insulated runner system that communicates with the mold cavity through a gate

that converges toward the mold cavity and does not have a hot tip adjacent

thereto.

15. A method of injection molding a cable tie having a head and a strap.
the method comprising the steps of

(a) forming the cable tie by injecting molten plastic material into a mold
cavity defined by a first mold part combined with a second mold part, wherein the
first mold part includes a head region defining a portion of the head of the cable

te;

(b) separating the first mold part from the second mold part while retain-
ing said portion of the head of the cable tie in the head region of the first mold

part;
-14-
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(c) ejecting the head of the cable tie from the head region of the first mold
part by pushing on the head with at least one ejector disposed to penetrate the
head reglon from within the first mold part; and

(d) pushing the ejected head of the cable tie away from said at least one

ejector by pushing on the strap of the cable tie at a position that is closely ad-
jacent the head with a component protracted from within the first mold part.

16. A method according to Claim 15, further comprising the step of

(e) injecting said molten plastic material into the mold cavity through an
insulated runner system.

17. A method of injection molding a cable tie having a head and a strap.
the method comprising the steps of

(a) forming the cable tie by injecting molten nylon material into a mold
cavity defined by a first mold part combined with a second mold part: and

(b) injecting said molten nylon material into the mold cavity through an
insulated runner system.

18. A method according to Claim 17, wherein the mold cavity defines
only the cable tie; and

-15-
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wherein said molten nylon material is injected into the mold cavity

through an insulated runner system that communicates with the mold cavity

through only a gate and not through a sprue cavity for forming an ejectable sprue,
whereby no ejectable sprue is formed.

19. A method according to Claim 17, wherein said molten nylon material
is injected into the mold cavity through an insulated runner system that com-
municates with the mold cavity through a gate that converges toward the mold
cavity and does not have a hot tip adjacent thereto.

20. A cable tie made according to the method of Claim 1.
91. A cable tie made according to the method of Claim 2.
22. A cable tie made according to the method of Claim 11.
93. A cable tle made according to the method of Claim 15.
24. A cable tie made according to the method of Claim 16.

95. A cable tie made according to the method of Claim 17.

26. Apparatus for injection molding a cable tie having a head and a
strap terminating in a tip for passing through said head, comprising

-16-
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a first mold part and a second mold part, which when combined, define a
mold cavity for forming the cable tie, wherein the first mold part includes a head
region defining a portion of the head of the cable tie and the second mold part in-

cludes a tip region defining a portion of the tip of the cable tie;

means for injecting molten plastic material into the mold cavity to form
the cable tie;

wherein the first mold part is separable from the second mold part while
retaining said portion of the head of the cable tie in the head region of the first
mold part and said portion of the tip of the cable He in the tip region of the second

mold part;

wherein when the first mold part is separated from the second mold part
while retaining said portion of the head of the cable tie in the head region of the
first mold part and said portion of the tip of the cable tie in the tip region of the
second mold part, the head is separated from the second mold part, the tip is
separated from the first mold part and a major portion of the strap of the cable te

is separated from the first and second mold parts;

wherein the first mold part is further separable from the second mold
part while retaining said portion of the head of the cable tie in the head region of

the first mold part; and

wherein when the first mold part is further separated from the second
mold part while retaining said portion of the head of the cable tie in the head
region of the first mold part, sald portion of the tip of the cable tie is thereby
removed from the second mold part: and
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means for ejecting the head of the cable tie from the head region of the
first mold part.

97. Apparatus according to Claim 26, wherein the tip region includes an

undercut region; and

wherein when the first mold part is further separated from the second

mold part while retaining said portion of the head of the cable tie in the first mold

part, the tip is removed from the tip region by pulling the strap of the cable tie.

28. Apparatus according to Claim 27, wherein the tip can be removed by
sliding the tip from the undercut region by pulling the strap of the cable tie from

the direction of the head; and

wherein when the first mold part is further separated from the second
mold part while retaining said portion of the head of the cable tie in the first mold
part, said portion of the tip of the cable tie is slid from the undercut region of the

~  second mold part.

29, Apparatus according to Claim 27, wherein the tip region extends at
an angle from a portion of the second mold part defining most of the strap, with
said extension being directed away from the bulk of the first mold part.

30. Apparatus according to Claim 26, wherein the tip region extends at
an angle from a portion of the second mold part defining most of the strap, with
gaid extension being directed away from the bulk of the first mold part.

-18-
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31. Apparatus according to Claim 26, further comprising

means defining an insulated runner system for injecting said injected
molten plastic material into the mold cavity.

32. Apparatus according to Claim 31, further comprising

means separate from the ejecting means for pushing the ejected head of
the cable tie away from the ejecting means after the head has been ejected from
the head region of the first mold part by the ¢jecting means.

33. Apparatus according to Claim 31, further comprising

means defining a gate that converges toward the mold cavity and does
not have a hot tip adjacent thereto for directing said injected molten plastic from
the insulated runner system into the mold cavity.

34. Apparatus according to Claim 26, further comprising

means separate from the ejecting means for pushing the ejected head of
the cable tie away from the ejecting means after the head has been ejected from

the head region of the first mold part by the ejecting means.

-19-
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35. Apparatus according to Claim 26, further comprising

the cable tie from between the first and second mold
cable tie a forceful fluid stream

d is ejected from the first mold

means for ejecting

parts by imparting against the ejected head of the
directed from a closely adjacent nozzle after the hea

part.

36. Apparatus for injection molding a cable tie having a head and a

strap, comprising

a first mold part and a second mold part, which when combined, define a
mold cavity for forming the cable tie, wherein the first mold part includes a head

region defining a portion of the head of the cable tie;

means for injecting molten plastic material into the mold cavity to form

the cable tie;

wherein the first mold part is separable from the second mold part while
retaining said portion of the head of the cable te in the head region of the first

mold part:

means for ejecting the head of the cable tie from the first mold part after
the first mold part is separated from the first mold part: and

means for ejecting the cable tle from between the first and second mold

arting against the ejected head of the cable tie a forceful fluid stream

parts by imp
directed from a closely adjacent nozzle protracted from the first mold part.
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37. Apparatus according to Claim 36, further comprising

means for pushing the ejected head of the cable tie away from the first
mold part by pushing on the strap of the cable tie at a position that is closely ad-
jacent the head with a protracted component containing the nozzle.

38. Apparatus according to Claim 36, further comprising

means defining an insulated runner system for directing said injected
molten plastic material into the mold cavity.

39. Apparatus according to Claim 38, further comprising

means separate from the ejecting means for pushing the ejected head of
the cable tie away from the ejecting means after the head has been ejected from
the head region of the first mold part by the ejecting means.

40. Apparatus according to Claim 38, further comprising

means defining a gate that converges toward the mold cavity and does
not have a hot tip adjacent thereto for directing said injected molten plastic from

the insulated runner system into the mold cavity.

41, Apparatus for injection molding a cable tie having a head and a
strap, comprising

21-
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a first mold part and a second mold part, which when combined, define a

mold cavity for forming the cable te. wherein the first mold part includes a head
region defining a portion of the head of the cable tie;

means for injecting molten plastic material into the mold cavity to form
the cable tie:

wherein the first mold part is separable from the second mold part while
retaining said portion of the head of the cable tie in the head region of the first

mold part;

means for ejecting the head of the cable tie from the first mold part by
pushing on the head with at least one ejector disposed to penetrate the head

region from within the first mold part: and
means for pushing the ejected head of the cable tie away from said at

strap of the cable tie at a position that is

least one ejector by pushing on the
closely adjacent the head with a component protracted from within the first mold

part.
42. Apparatus according to Claim 41, further comprising

means defining an insulated runner system for injecting said injected
molten plastic material into the mold cavity.

43. Apparatus for injection molding a nylon cable tie having a head and
a strap, comprising

-29-
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a first mold part and a second mold part, which when combined, define a
4 . mold cavity for forming the cable tie;

means for injecting molten plastic nylon material into the mold cavity to

6 form the cable tie; and

means defining an insulated runner system for directing said injected
8 molten plastic material into the mold cavity.

44, Apparatus according to Claim 43, wherein the mold cavity defines
2 only the cable tie; and

wherein the insulated runner system communicates with the mold cavity
4 through only a gate and not through a sprue cavity for forming an ejectable sprue,
whereby no ejectable sprue is formed.

45, Apparatus according to Claim 43, further comprising

2 means defining a gate that converges toward the mold cavity and does
not have a hot tip adjacent thereto for directing said injected molten plastic from
4 the insulated runner system into the mold cavity.
-23-
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