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UNITED STATES 

2,534,867 

PATENT OFFICE 
2,534.86 

METHORD OF APPLYHNG BENING, EELERVERTS 
TO CORDS 

Francis W. Bennessey, Baltimore, Midi., assignor 
to Western Electric Company, Encorporated, 
New York, N. Y., a corporation of New York 

Application January 11, 1945, Serial No. 572,412 
(Ch. 53-) 

This invention relates to a method of applya 
ing binding elements to cords and more par 
ticularly to a method of attaching "S-hook” type 
or other stay bands to telephone cords. w 

It is an object of the present invention to pro 
vide a simple and efficient method of applying 
binding elements to cords. 

In accordance with one embodiment of the 
invention as applied to the attachment of "S- 
hook' type binding elements or stay bands to 
telephone cords for the purpose of preventing 
the end of the covering material on the cord 
from fraying or tearing and providing means 
for fixing the cord in place in a piece of electrical 
apparatus, the S-hooks are partially formed in 
any suitable forming apparatus wherein the Sep 
arate binding elements are partially sheared 
from a continuous length of material and bent 
to Semi-circular shape without completely de 
taching them from the strip of material. In 
this apparatus, hooks may be loosely attached to 
the formed portions of the strips, at the end 
thereof away from the continuous length of web 
or strip, by means of which the separately formed 
hooks or binding elements are interconnected one 
with another. After the strips of interconnected 
S-hooks are thus formed, they are fed into a 
punch press type of apparatus and guided to 
position above a length of cord while still inter 
connected one with another by the integrally 
formed web and then in a single stroke of the 
press a partially formed band is moved down 
to engagement with the cord and then the cord 
and S-hook or stay band are moved together as 
a unit during the shearing of the binding ele 
ment from the web or strip. Continued move 
ment of the cord with the binding element par 
tially enclosing it will engage the free ends of 
the binding element with a forming tool which 
Cooperates with a second forming tool moving 
with the binding element to completely attach 
the binding element onto the cord. 
A complete understanding of the invention 

may be had by reference to the following detailed 
description when considered in conjunction with 
the accompanying drawing, wherein 

Fig. 1 is a fragmentary detail perspective 
view showing a binding element positioned in 
alignment With a length of cord to which it is 
to be attached and showing some details of the 
tools which cooperate to shear the binding ele 
ment from its Web and clamp it tightly onto the 
cord, portions of the mechanism being omitted; 

Fig. 2 is a view similar to Fig. 1, but showing 
a binding element attached to a cord prior to 
the feeding of a new binding element into posi 
tion above a new length of cord; 

b 

s 

2) 

ES 

3) 

35 

4) 

45 

50 

55 

2 
Figs. 3, 4, 5 and 6 are fragmentary vertical 

sectional views through a punch press mech 
anism Suitable for performing the method of 
the present invention and showing the progres 
Sive steps of the invention, Fig. 3 showing the 
press in its open inoperative position with a 
binding element positioned in direct vertical 
alignment with a length of cord, Fig. 4 showing 
the binding element in partial engagement with 
the cord while still connected to the web, Fig. 
5 showing the binding element after it has been 
sheared from the web and transferred into posi 
tion to have the final forming operation per 
formed upon it, and Fig. 6 showing the binding 
element completely encircling the cord at the 
completion of the stroke of the punch press; 

Flg. 7 is a plan sectional view taken substan 
tially along the line - in Fig. 3 in the direc 
tion of the arrows and showing the method of 
guiding the binding elements into alignment 
With the cords; 

Fig. 8 is a fragmentary detail sectional view 
taken Substantially along the line 8-8 of Fig. 
in the direction of the arrows; 
Fig. 9 is a transverse vertical sectional view 

taken. Substantially along the line 9-9 of Fig. 
3 in the direction of the arrows and showing 
the relative position of the forming dies of the 
punch press; and 

Fig. 10 is a fragmentary transverse vertical 
view taken substantially along the line C 
of Fig. 3 in the direction of the arrows showing 
Some details of the means for guiding the binding 
elements to position to be attached to the cords. 

Referring to the drawings, wherein like ref 
erence characters designate the same parts 
throughout the several views, particular refer 
ence being first had to Figs. 1 and 2, it will be 
Seen that the binding elements, here illustrated 
as S-hooks and designated generally by the nu 
meral 5, each comprises a main body portion 
de, which is U-shaped in configuration and which 
has a slight ridge formed on it which ter 
minates in an aperture 8 adapted to loosely 
receive a substantially S-shaped hook 9. A 
plurality of these S-hooks are formed in an in 
terconnected strip from a single strip of metal 
and the body portions 6 are partially sheared 
from the strip, leaving a web 20 of the original 
strip to serve as a means for interconnecting the 
partially formed S-hooks 5. In the formation 
of this strip of interconnected S-hooks, serra 
tions 2 are formed at the free ends of the body 
portion 6, which will intermesh to greater or 
less extent when the S-hooks have been sheared 
from the Web 20 and attached to a cord de 
signated generally by the numeral 22. While 
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the cord 22 may be one of a number of different 
forms without departing from the scope of the 
present invention, in the present instance it is 
disclosed as a cord comprising a core of three 
conductors 23, which are individually insulated 
one from another and which are enclosed in a 
braided or woven covering 24, preferably of fabric 
or a sheath of rubber compound, synthetic, plas 
tic Or other material. 

In practicing the method of the present in 
vention, the web 2.0 is fed into a processing ap 
paratus to carry a partially formed S-hook 5 
to position to be assembled to a cord 22, the web 
2) being fed in a slot 30 of a stripper plate as 
sembly designated generally by the numeral 3, 
parts of which have been omitted from the show 
ing of Figs. 1 and 2 to more clearly illustrate 
other portions of the apparatus. This stripper 
plate assembly, as shown in Figs. 3 to 10, inclu 
sive, comprises a guide bar or plate 32, in which 
the slot 30 may be milled to afford a guide pas 
sage for the web 20 through the stripper plate 
assembly. An upper guide member 33 (Fig. 10), 
suitably attached to the guide bar or plate 32, 
cooperates with a lower guide member 34 to de 
fine a passage through which the interconnected 
strip of S-hooks may be fed to position over a 
cord 22, the body portions 6 of the S-hooks 5 
extending slightly below the bottom surfaces of 
the guide bar or plate 32 and lower guide member 
35 in the feeding of the strip of interconnected 
S-hooks to the cord 22. The guide passage, desig 
nated by the numeral 35 and formed by the guide 
members 33 and 34, terminates as shown in Figs. 
3 to 8, just beyond the position where the 8-hooks 
are attached to the cord 22, and the surface of 
the upper guide member 33, which engages the 
guide bar or plate 32, cooperates with the guide 
bar or plate 32 to guide the web 20, from which 
the 8-hooks S have been sheared, out of the 
apparatus. At the place where the S-hooks 5 
are sheared from the web 20, the lower guide 
member 34 is cut away to permit the passage 
therethrough of the S-shaped hook f 9 and a 
pair of bent leaf springs 40 and 4 are mounted 
on the plate 34 in position to retard the passage 
of the S-shaped hook downwardly so that the 
hook will not swing under the body portion 6 of 
the S-hook 5, but will be held by the springs 
in the position shown in Figs. 8 and 9 until the 
S-hook f5 is forced downwardly by a combined 
shearing and forming tool 42. 
The shearing and forming tool 42 has a shear 

ing edge 43, which cooperates with the abutting 
flat vertically disposed surface of the guide bar 
or plate 32 to shear an S-hook 5 from the web 
20 when the Web 20 is heid against downward 
movement by the bar or plate 32 and the tool 
42 is moved downwardly. In addition to the 
shearing edge 43, the tool 42 is provided with a 
rounded forming surface 44 and a hook-receiving 
notch 45. The tool 42 cooperates with a forming 
tool 46 having a formed surface 47 and tapered 
guiding surfaces 48 and 49 which will serve to 
guide the downwardly extending legs of the body 
portion f6 into engagement with the forming sur 
face 47 when the S-hook is pushed downwardly 
after being positioned on the cord 22. The tool. 42 
is fixed in a press head 5, which may be ac 
tuated by the ram of a punch press or any other 
suitable actuating means (not shown). The press 
head 5 has the stripper plate assembly 3 sus 
pended from it by retainer bolts 52-52, which 
are threaded into the guide bar or plate 32 and 
are slidably mounted in the press head 5f, a com 
pression spring 53 Surrounding each of the bolts 
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52-52 being interposed between a lower surface 
of the press head 5 and the upper surface of the 
bar or plate 32. The springs 53-53 are of rela 
tively light construction so that they will carry 
the stripper plate assembly 3 downwardly with 
then until a predetermined amount of resistance 
to the downward movement of the assembly 3 is 
encountered, whereupon the springs 3-53 will 
be compressed until the lower surface of the press 
head 5 engages the upper surface of the stripper 
plate assembly guide bar 32. 
The cord 22 may be positioned to receive an 

8-hook 5 by positioning it between guide mem 
bers 54 and 55, mounted upon a guide plate St, 
which is cut out, as shown at 57, to receive the 
tool. 46 and has a slot 58 formed in its upper sur 
face to receive the downwardly extending ends 
of the body portion 8 of the 8-hooks attached 
to the web. 20. The guide plate 56 is supported 
upon the heads 59-59 of spring pressed plungers 
60-60, which have relatively heavy springs 
6-8 surrounding their shanks and interposed 
between the bottom surface of nests 62-62 in a 
base member 63 and the heads 59-59 of the 
plungers 60-60. The springs 6-6 are rela 
tively stronger than the springs 53-53 and will 
serve to hold the guide plate 56 in its upper po 
sition, as shown in Figs. 3, 4 and 5, when the 
springs 53-53 are compressed and when an 8 
hook 5 is sheared from the S-hook 20. How 
ever, continued downward movement of the press 
head will cause the springs 6-6 to be com 
pressed and will move the cord 22 with the 8 
hook body portion 6, partially encircling it down 
wardly to engage the downwardly extending ends 
of the body portion f6 with the forming tool 4. 
The guide bar or plate 32 and the lower guide 
member 34 are cut as shown at 72 and 73, re 
spectively, to receive the cord 22 when the strip 
per plate assembly moves into engagement with 
the guide plate 32. 
The method comprising the present invention 

Will be more readily understood from the follow 
ing brief description of the mode of operation 
of the structure described hereinbefore. In the 
practice of the invention, a cord 22, which has 
had its sheath or covering of textile Severed to 
expose the insulated conductors 23, may be 
placed in position to receive an S-hook for as 
sembly by placing it on the guide plate 56, as 
shown in Fig. 3, and an interconnected strip of 
S-hooks 5, interconnected by the web 20, may 
be positioned in the stripper plate assembly with 
the body portions 6 of the S-hooks 5 extending 
downwardly between the guide member 34 and 
guide bar or plate 32, as shown most clearly in 
Fig. 10, with the web 20 positioned in the slot 30. 
The interconnected strip of S-hooks f smay bead 
vanced to the position shown in Fig. 3, where the 
end S-hook fs is in alignment with the cord 22. 
After the cord has thus been positioned to re 
ceive an 8-hook and the interconnected strip of 
8-hooks f is positioned as shown in Fig. 3, the 
press head 5 may be moved downwardly in one 
continuous stroke to travel through the posi 
tions illustrated in FigS. 4 and 5 to the position 
illustrated in Fig. 6. In moving downwardly, the 
press head 5f will carry the stripper plate as 
sembly 3 downwardly to engage it with the 
guide plate 56, as shown in Fig. 4. In moving to 
the position shown in Fig. 4, the stripper as 
sembly will carry an S-hook into position to 
partially surround the cord 22. Due to the fact 
that the Springs 6 are appreciably stronger than 
the springs 53, the stripper plate assembly 3 f 
will be momentarily stopped in its downward 
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movement and the spring 53 will be compressed, 
thus to permit relative movement between the 
tool. 42 and stripper plate assembly 3f. When 
the tool 42 moves relative to the stripper plate 
asscibly 3, its shearing edge 43 will shear the 
S-hook which partially surrounds the cord 22 
from the Web 20 and will transfer the rounded 
surface of the body portion 6 into intimate en 
gagement with the upper Surface of the cord 22. 
As the press head 5 continues its downward 
movement from the position shown in Fig. 5 to 
the position shown in Fig. 6, the Springs 6-6 
will be compressed and the guide plate 56 Will be 
depressed to the position shown in Fig. 6 to carry 
the cord and S-hook in engagement therewith 
downwardly to a position where the guiding Sur 
faces 48 and 49 will guide the downwardly extend 
ing parts of the body portion f6 into engage 
ment with the forming Surface 47 of tool 46, 
which is rigidly mounted and will extend through 
the cutout 57 in the guide plate 56 to cooperate 
with the tool 42 in tightly clamping the body por 
tion of the S-hook 5 into gripping engagement 
with the cord 22. 
As the shearing of the S-hook from the Web 20 

takes place during the movement of the preSS 
head from the position shown in Fig. 4 to the 
position shown in Fig. 5, that is, during relative 
Emovement in the tool 42 and stripper plate as 
sembly 3, the S-shaped hook 9 will be forced 
to pass between leaf springs 40 and 4 and 
will be laid upon the upper surface of the cord 22, 
where it will be held by the notch 45 during the 
Succeeding forming operation of the body por 
tion 6 of the S-hook 5 to attach the S-hook 5 
to the cord 22, as illustrated in Fig. 2. 
What is claired is: 
The method of applying binding elements to 
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cords, which comprises locating a cord in a pre 
determined position, moving a strip of metallic 
elements interconnected by a web and having 
S-hooks pivotally attached to each of the ele 
ments to a position in which one of the elements 
is in transverse alignment with the cord, hold 
ing the S-hook in a position extending from said 
last-mentioned element, moving the element to 
partial engagement with the cord, simultaneously 
releasing the S-hook and shearing said element 
from the interconnecting web, and moving said 
element and said cord into engagement With a 
forming die to clamp the element around the 
cord. 

FRANCIS. W. HENNESSEY. 
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