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This invention relates to assembling apparatus 
and more particularly to apparatus for applying 
insulating discs upon a conductor. 
The present invention embodies apparatus for 

applying relatively soft, plastic insulating discs 
upon the central conductor of a core unit used in 
the manufacture of coaxial cable units. A plu 
rality of these coaxial cable units may be com 
bined to form a coaxial cable used in telephone 
and television transmission netWorks. A coaxial 
unit usually comprises a core unit made up of a 
central conductor having a plurality of annular 
insulating discs uniformly spaced thereon, an 
outer tubular conductor formed over the core 
unit, and thin steel tape spirally wound around 
the outer conductor. 
The various operations necessary to form these 

coaxial Units usually are incorporated and coor 
dinated in a single coaxial unit forming machine. 
Such machines are provided with means for de 
tecting the failure of the disc applying mecha 
nism to apply a disc to the moving conductor at 
a desired point, and means for detecting the pres 
ence of foreign conductive matter in the discs. 
If there is a missing disc, a disc must be manually 
applied at the appropriate position on the central 
conductor. If there is a defective disc, it is nec 
eSSary that the old disc be removed and a new 
disc be applied manually to the conductor at the 
point where the defective disc was removed. 

It is obvious that the application of an insulat 
ing disc on the central conductor at this stage in 
the manufacture of a coaxial cable unit must be 
performed by a manually operated apparatus. 
The particular functions to be performed by the 
manually operated apparatus are governed main 
ly by the kind of insulating material used in 
making the discs to be applied to the conductor. 
Irrespective of the type of material used in the 
manufacture of the insulating discs or the type 
of coaxial unit forming machine used for apply 
ing the discs on the central conductor, it is clear 
that, in order to assemble annular insulating 
discs on the central conductor, they must be pro 
Vided With a radial Slitt or slot communicating 
with the center aperture thereof so that, when 
the discs are applied to the conductor, the con 
ductor may pass therethrough into the center 
aperture. 

It has been suggested heretofore 
ing discs used in the manufacture of coaxial ca 
ble units be made of a suitable stiff material, such 
as hard rubber, or from a plastic, Such as poly 
styrene. However, because of the relativey pogor 
electrical characteristicS of hard ruber and thae 
manufacturing difficulties involved in using poly 
styrene, the insulating dises generally used in the 
manufacture of coaxial cables are made of the 
plastic known as “polyethylene.'. . . . 
As its name implies, polyethylene, is obtained 

by polymerizing ethylene. The usual commer 

that insulat 
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cial form of polyethylene is a moderately soft, 
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pliable material having a high molecular Weight 
and possessing excellent electrical insulating 
characteristics. Polyethylene is sufficiently hard 
to permit insulating discs made therefrom to 
maintain, their shapes under ordinary circum 
stances, but it is soft enough to cause some manu 
facturing difficulties to arise when slotted discs 
are punched from strips thereof. 

... Furthermore, when slotted discs of the type 
formerly made of hard rubber were made of poly 
ethylene and were forced upon a central conduc 
tor, the sides of the slots occasionally were de 
formed by the passage of the conductor there 
through. As a result, the discs would not adhere 
firmly to the central conductor and would tend 
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discs in place. 

to slide along the conductor or might, even come 
off the conductor. In addition, it is relatively 
easy to force such discs off the conductor by a 
thrust applied on the sides of the discs opposite 

, the slots and substantially longitudinally of the 
conductor, because the small amount of the ma 
terial in the walls of the slots against which the 
conductor presses under those circumstances does 
not possess enough sheer strength to hold the 

Consequently, coaxial cable units 
could not be satisfactorily manufactured by using 
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discs made of polyethylene which had been pre 
slotted and then forced on the central conductor. 
In order to overcomethese manufacturing dif 

ficulties, it was necessary to provide suitable 
means for cutting radial, line-like slits in cen 
trally perforated polyethylene insulating discs, 
means for holding the slits open so that the cen 
tral conductor may be passed therethrough into 
the central aperture without damaging the for 
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ward corners and sides of the slits, and means for 
applying the slitted discs to a central conductor 
with a wiping motion. It is evident that by cut 
ting. a line-like, radial slit from the center aper 
ture to the periphery of the disc, no material is 
removed from the disc. By virtue of this fact, 
the entire wall surface of the center aperture of 
the disc is preserved, and when such radially slit 
dises are in position on a central conductor, they 
will readily withstand considerable thrust applied 
on the sides of the discs adjacent to the slit. 

Furthermore, discs so applied to a central con 
ductor adhere more forcibly thereto because the 
natural resiliency thereof causes the sides of the 
radial slit to close together, whereby the con 
ductor is firmly gripped by the walls of the center 
aperture and is also engaged by a substantially 
solid ring of insulating material. It is obvious 
that the manual application of such plastic discs 
must be performed by a tool which will also slit 
and apply the discs to the conductor in the above 
described manner and must also have means for 
spacing the manually applied discs with respect 
to the discs already present on the conductor. 
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The present invention comprises an apparatus 
for radially slitting and applying plastic insulat 
ing discs upon a conductor with a wiping motion 
in one operation. Preferably, means are pro 
vided for gauging the position of the manually 
applied discs with respect to the adjacent discs 
present on the conductor. 
An object of the invention is to provide new and 

improved assembling apparatus. 
In one embodiment of the invention there is 

provided a plier-like tool having a disc supply 
magazine Secured to the nose portion thereof. An 
Oscillatory disc carrier is positioned on the nose 
portion and aligned with the discharge end of 
the disc. magazine. A knife is positioned on the 
nose of the tool so that its cutting edge is ad 
jacent to the shoulder of the disc carrier, whereby 
when the disc carrier is oscillated, a disc engaged 
thereby is carried past the knife, which cuts a 
radial slit in the disc and serves to hold the slit 
open so that the disc may be applied to a con 
ductor with a wiping motion. 
A clear understanding of the invention may be 

had from the following detailed description of a 
Specific embodiment thereof, when read in con 
junction with the appended drawings, in which: 

Fig. 1 is an end view of a tool, which may be 
used to practice the invention, having portions of 
the cover plate broken away; 

Fig. 2 is a right hand side view of the tool shown 
in Fig. 1, in which portions thereof have been 
broken away; 

Fig. 3 is a longitudinal, sectional view of the 
tool taken along line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary view of the top of the 
tool showing the tool in its operated position; 

Fig. 5 is a fragmentary, left hand, side view of 
the upper portion of the tool; 

Fig. 6 is an enlarged, vertical section of a por 
tion of the apparatus taken along line 6-6 of 
Fig. 3; 

Fig. 7 is an enlarged, isometric view of the disc 
slitting knife used in the apparatus, and V- 

Fig. 8 is a vertical section taken along line 8-8 
of Fig. 2. ? ? 

Referring now in detail to the drawings, and 
more particularly to Fig. 1, there is shown a plier 
like tool comprising a stationary arm O and a 
movable arm f. The stationary arm for com 
prises a body portion f2 which is provided with 
a wide, longitudinal slot 3 communicating with 
a transverse slot 4. The body portion 2 is pro 
Vided With a bore 5 in which is rigidly positioned 
a post 6. A bore 20 is also provided in the body 
portion 2 concentric with the bore 6 and having 
a portion of its periphery communicating with the 
slot 4 (Figs. 2 and 3), Arack 2 is Slidably po 
sitioned in the slot 4 and engages a pinion 22 
positioned in the bore 20 and movably mounted 
on the shaft 6. 
An oscillatory disc carrier 25 (Figs. 1, 2, and 3) 

is pinned to the pinion 22 and movable therewith. 
The disc carrier 25 is provided with a semi-circu 
lar body portion 26 and a larger arcuate portion 
2T whose periphery is provided with an arcuate 
groove 30 extending the full length of the arcu 
ate portion 27. A left hand face 3 of the disc 
carrier 25 formed by the junction of the body 
portion 26 and the arcuate portion 27 abuts a pro 
jection 32 provided on a top cover plate 33 (Fig. 
3). The projection 32 serves to align a shoulder 
34 provided on the disc carrier 25 with a T-shaped 
slot 35 provided in a disc supply magazine 36. 
The disc supply magazine 36 is rigidly secured 

to a bracket 37, which is secured to the body por 
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tion 2 by means of a pair of bolts 40-40. The 
bracket 37 also serves as one side of a housing 
which encloses a torsion spring 4 having one end 
fixed to a post 42 and the other end thereof at 
tached to a slide 43 by means of a pin 34 (Figs. 
3 and 4). The torsion spring 4 by means of the 
slide 43 serves to urge a plurality of centrally 
perforated, plastic insulating discs 45-45 posi 
tioned in the T-shaped slot 35 of the magazine 36 
toward the shoulder 34 of the disc carrier 25. The 
plastic discs 45-45 have been punched from 
Strips of plastic material such as polyethylene, 
Or the like, during which operation they are pro 
Vided With a central bore 48. 
The opposite side of the housing enclosing the 

torsion Spring 4f comprises a plate 4S which is se 
cured to the top cover plate 33 by means of a 
pair of Screws 41–47 threaded into a flange 49 
provided on the end of the plate 46. The post 
42 is hexagonal in cross-section and secured to 
the bracket 37 by a bolt 50 so that it is aligned 
with a hexagonal aperture 5f provided in the 
plate 46. The hexagonal aperture 5 prevents ro 
tation of the post 42 when the end of the torsion 
Spring 4 is Secured to the slide 43 positioned in 
the T-shaped slot 35 (Fig.2). 
An L-shaped knife holder 52 (Fig. 7) is secured 

to the disc magazine 36 by a pair of screws 54-54, 
adjacent to the body portion f2. An irregularly 
Shaped knife blade 55 (Fig. 6) is secured to the 
short leg of the L-shaped holder 53 and projects 
inwardly in the path of the disc carrier 25. The 
knife blade 55 is provided with a cutting edge 
56, which projects in an oblique direction from 
the back of the knife holder 53 to the center aper 
ture 48 of the disc 45 positioned against the shoul 
der 34 of the disc carrier 25 (Figs. 3 and 6). The 
cutting edge 56 (Fig. 7) is sharpened in such a 
manner that a gradual taper is provided there 
from to a substantially thicker back edge 57 of 
the blade 55. 
This manner of sharpening the cutting edge 56 

also provides an arcuate shoulder 58 on both sides 
of the blade which extends from the cutting edge 
56 to the back edge 57 of the blade 55. The 
knife holder 53 is positioned on the magazine 
36 So that the blade 55 is aligned with the arcu 
ate groove 30 of the disc carrier 25, which permits 
the disc carrier 25 to carry the discs 45-55 from 
the cutting edge 56 to the back edge 57 of the 
blade. The arcuate shoulders 58-58 provided on 
the blade 55 serve to engage the periphery of the 
disc 45 adjacent to the ends of the radial slit, 
Whereby the disc 45 during its travel over the knife 
blade 55 is urged toward the body portion 26 of 
the disc carrier 25. The urging of discs in this 
direction serves to prevent an arcuate side 59 of 
the blade 55 from damaging or cutting into the 

. Opposite Wall of the center bore 48 of the disc. An 
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end cover plate 60 is secured to the body portion 
2 and the top cover 33 by means of a plurality 

of bolts 6-6 and has provided therein a slot 
62 which is aligned with a slot 63 provided in the 
top cover plate 33. 
The stationary arm í0 of the plier-like tool is 

provided with a handle 65 having a groove 66 pro 
vided therein to receive a tongue 67 integral with 
the body portion 2. The handle 65 is secured 
to the tongue 67 by a plurality of bolts 68-68 
(Fig. 1). The movable arm comprises an up 
per arm 70 and a lower arm 7 pinned together, 
as Shown in Fig. 1, So as to form a hub 72. The 
hub 72 is provided with a bore 73 whereby the 
arm may be rotatably mounted on a post 73 
rigidly Secured in a bore 74 provided in the body 



?;815486 
5 

portion 2. The body portion: 2 is also provided 
with a counterbore 75 concentric with the bore 
14. and communicating with the bottom of the 
siot E3. A slot 76 merges with a portion of the 
periphery of the counterbore 75 and extends to 
the bottom of the counterbore 75 and through the 
eft Wall of the slot. 3. The movale am: l'is 
positioned on the post T3 with the hub 72 posi 
tioned in the counterbore 75 and the slot 76, 
whereby the upper arm. TO operates within the 
slot, 3. The lower arm. T has a bent end 7 ad 
jacent.to the hub. T2 positioned in the slot, 6. 
A bore. 80 is provided in the tongue 67 to re 

ceive a compression spring 8, and a : plunger 82 
which engages the bent end 77 of the lower arm 
Ti and serves tomaintain the upper armi 70 of the 
arm. If, substantially adjacent to the right hand 
side of the slot E3. Also, the face 3 of the disc 
carrier-25 is thereby maintained against the pro 
jection 32 on the cover plate 33. The armi 70 
is provided with a ball-shaped end 85 which en 
gages, alongitudinal slot. 86 provided in the sack 
2:l. When the: movable: arm: t: is actuated, the 
upper arm 7 O; moyes: toward the left-hand side of 
the slot f3 and causes the rack 2 to slide along 
the slot. 4, whereby the pinion 22 in engagement 
thereWithis rotated. The disc carrier 25 secured 
thereto is rotated until the shoulder 34, thereof is 
Substantially adjacent to, a shoulder 87 provided 
on the coverplate. 33. - 
The slots. 62 and 63 provided in the end cover 

plate: 60 and the top; cover plate; 33, respectively, 
are: provided thereinto; receive a cerater condac 
torf 90; on which hlas, heera, applied, a plurality of 
insulating discs 9-9:f by means not, shown. A 
pin. 92, is positioned in the knife, holder 53 so 
that the upper polition of its periphery is sub 
startially in line with the bottom of the slots, 62 
and 63, whereby the conductor 99 positioned in 
the slot, may be aligned with the back edge 57 
of the knife-blade 55. 
The operation of this embodiment of the in 

Weration is as follows: 
The plier-like: tool (Fig. 1) is positioned over 

the conductor. 90, so that a face.95 provided on 
the knife: holder 53 is in engagement, with the 
particular disc. 9 which is adjacent to a blank 
Space; on the conductor. 99. With the tool posi 
tioned on the conductor in this, manner, the 
handle. is Squeezed toward the handle 10, 
Whereby the disc carrier 25 is oscillated and car 
ries. One of the: dises. 45-45, which has been fed 
from... the magazine: 36, to the shoulder 34, past 
the cutting edge, 56 of the knife-blade, 55, whereby 
the disc 4.5 is slit, radially from the periphery of 
a center hole 48 provided thereinto the outere pe 
riphery of the disc. As the disc. 45 continues to 
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travel from the cutting edge 56 to the back edge 
57 of the knife blade 55, the radial slit cut therein 
is Spread open so that the radial slit may be en 
gaged by the conductor 90 positioned adjacent 
to the back edge 57 of the knife blade. 55. The 
disc 45 is further carried by the disc carrier. 25. 
whereby the slitted portion passes by the conduc 
tor 90 until the center hole 48 is engaged by the 
conductor and the disc abuts the shoulder 87 of 
the top cover plate 33. The disc 45 which has 
been applied by the tool to the conductor 90 in 
this manner is now properly positioned thereon 
with respect to the discs; 9-9 previously ap 
plied to the conductor. - - - 

The handle. It may now be released whereupon 
the spring-pressed plunger 82 will cause the disc 
carrier 25 to return to its normal position, where 
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tor 99. As the arcuate portion 27 of the rotatable 
member 25 moves by the end of the magazine 36, 
the torsion spring 4f connected to the slide 43 
urges another of the discs 45-45 into place 
against the shoulder 34 in which case the tool is 
ready to apply another of the discs 45-45 to a 
conductor such as a conductor 90 when the occa 
sion arises, 
The above-described apparatus is particularly 

well adapted to slit and apply annular plastic 
discs on a central conductor of a coaxial cable 
core-unit with a wiping motion. 
What is claimed is: 
1. Apparatus for applying centrally perforated 

plastic discs. On a conductor, comprising a disc 
carrier having a cam-shaped periphery which 
SecWesto: form, a single shoulder thereon to carry 
a single. disc. and also having an arcuate groove 
provided in a portion of its periphery and ex 
tending to said shoulder, means for successively 
feeding discs in positions to be engaged by said 
shoulder of the disc carrier, a knife blade having 
its, free end positioned adjacent to said disc car 
Eier, Said knife blade having a thin cutting edge 
positioned adjacent to the shoulder of and aligned 
with the arcuate groove in the disc carrier, a sub 
stantially, thicker back edge and an arcuate shoul 
der provided on both sides of said knife blade and 
extending in an arc. from said thin edge to said 
thick edge and spaced from said free end, and 
means for turning the disc carrier one-quarter 
turn, whereby a disc. engaged by said shoulder is 
thrust against the cutting edge of said knife to 
cut.a. radial slit, in the disc and as the disc is car 
ried across.the surface of the knife blade the arcu 
ate shoulders on said blade guide the disc in an 
arguate path of travel With the carrier. 

2. A plier-like tool for assembling centrally 
perforated discs, on a conductor, which comprises 
a body member, a disc. carrier mounted on the 
body member and arranged to carry one disc at 
a. time, means for successively feeding discs in 
position to be engaged by said disc carrier, means 
pivotally mounted on said body member for turn 
ing said disc. carrier and a disc. engaged thereby 
through a predetermined arc, means for aligning 
a conductor directly in the path of movement of 
a disc. carried by the disc. carrier, means for cut 
ting a radial slit. in a disc carried by said disc 
carrier when said disc carrier is turned, said 
slitting means being of sufficient length to hold 
the skit open so that the disc slit thereby may be 
slid on a conductor positioned in the aligning 
means with a wiping motion, and means for stop 
ping the travel of the disc. carrier when the disc 
is; SO positioned that the conductor passes through 
the central perforation of the disc. 

3.A.plier-like tool for applying centrally perfo 
rated discs to the central conductor, a pre 
a SSembled coaxial cable core unit, which Com 
priseS. a. handle, an arm pivotally mounted on 
Saida andle, a disc carrier mounted on the end of 
said handle, means, actuated by Said pivotally 
3Otinised aren for oscillating said disc carrier, 
means for sticcessively feeding discs in the path 
of the disc: Carrier, means positioned adjacent 
to the dise carrier for cutting a radial slit in a 
disc carried by the disc carrier during its arcuate 
movement in one direction, means for aligning 
a core, unit on which, a disc is to be applied With 
the slitting means, means for stopping the aircu 
afte: movement of the disc. carrier after a pre 
determined travel, and means for locating the 
stopping mea. Es with respect to a dise already 

upon the tool may be removed from the conduc- 75, present. On said core unit, whereby when said 
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pivotally mounted arm is actuated a disc engaged 
by said carrier is carried in an arcuate path past 
the slitting means is forced on the conductor of 
the core unit and accurately positioned thereon 
with respect to a disc already present on the 
COre unit. 

4. A tool for applying centrally perforated plaS 
tic insulating discs to a conductor comprising a 
handle, a disc carrier mounted on the end of 
the handle, said disc carrier being provided With 
a single shoulder for carrying one disc at a time, 
and an arcuate groove cut in a portion of its 
periphery and extending to Said shoulder, an arm 
pivotally mounted on the handle member, means 
actuated by movement of the arm for oscillating l 
the disc carrier, means positioned on the end of 
the handle member for Successively feeding plas 
tic insulating discs in position to be engaged by 
the shoulder of the disc carrier, a knife positioned 
adjacent to the shoulder on the disc carrier for 
cutting a radial slit in a disc as it is carried by 
the disc carrier, said knife having a thin cutting 
edge aligned with the arcuate groove provided in 
said disc carrier and a substantially thicker back 
edge, and means for positioning a conductor ad- . 
jacent to the back edge of Said knife, Whereby 
When the arm is actuated the disc carrier carries 
a disc engaged thereby past the cutting edge of 
the knife and the arcuate groove provided therein 
permits the disc carrier to carry the disc to the 
back edge of the knife and thereafter force it on 
the conductor positioned adjacent to said back 
edge of the knife. 

5. A plier-like tool for manually applying cen 
trally perforated insulating discs to a core unit 
having a center conductor and a plurality of in 
sulating discs positioned thereon, which comprises 
a handle, an arm pivotally mounted on Said 
handle, a disc carrier positioned on the end of 
said handle, means actuated by movement of the 
pivotally mounted arm for oscillating said disc 
carrier, a disc supply magazine mounted on the 
end of said handle and having its discharge end 
adjacent to said disc carrier, means for urging 
discs positioned in said magazine into position to 
be engaged by the disc carrier, said disc carrier 
arranged to carry One disc at a time, means for 
aligning the disc carrier with respect to the dis 
charge end of the disc magazine, means posi 
tioned adjacent to said disc carrier for cutting 
a radial slit in a disc carried by said disc carrier, 
means for positioning the tool over the conductor 
so that the disc carrier is aligned with the Con 
ductor, and means for limiting the travel of the 
disc carrier and the disc carried thereby. 

6. A device for assembling plastic washers upon 
a core unit having a center conductor and a 
plurality of insulating discs equally Spaced there 
on, which comprises a handle, a disc carrier 
mounted on the end of said handle, said disc 
carrier having a single shoulder thereon for en 
gaging one disc at a time, and an arcuate groove 
provided in a portion of its periphery, an arm 
pivotally mounted on said handle, means actuated 
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by movement of said arm for Oscillating the disc is 
carrier, a disc Supply magazine mounted On the 
end of the handle and having a slot formed there 
on for receiving a plurality of insulating discs 
having holes in the center thereof, means for 
aligning the Shoulder of the disc carrier with the 
Slot of Said magazine, means positioned on the 
handle for urging the disCS in the Supply maga 
Zine in position to be engaged by the shoulder 
provided on the disc carrier, a knife positioned 

. On the handle and having its cutting edge ad 75. ' 

8 
jacent to the shoulder, provided on the disc car 
rier and aligned with the arcuate groove provided 
in the disc. carrier, said knife being substantially 
thicker than the cutting edge on the edge opposite 
its cutting edge. So as to hold open a slit cut by 
the knife in a disc carried by the disc carrier, 
means for positioning the device Over the core 
unit. So that the center conductor thereof is 
aligned with the thick edge of the knife, and 
means for orientating the tool positioned on the 
core unit with respect to the adjacent insulating 
discs, present thereon, whereby When the mov 
able arm is actuated the disc Carrier and a disc 
engaged thereby are moved in an arcuate path 
past the knife whose cutting edge radially slits 
the disc and whose thick edge holds Said slit open 
so that as the disc leaves the knife it is positioned 
transversely on the conductor aligned therewith 
a predetermined distance away from the adjacent 
discs. . . . . . 

7. A tool for applying plastic insulating discs 
upon a conductor, comprising a handle having 
a transverse slot provided in the end thereof and 
a longitudinal slot communicating thereWith, a 
disc carrier mounted in the end thereof, a pinion 
rigidly Secured to said disc carrier in situ, a rack 
slidably positioned in said transverse slot and 
having its teeth in engagement with said pinion, 
an arm pivotally mounted on the Said handle and 
having an upper portion thereof positioned in 
Said longitudinal slot, Said upper portion of the 
pivotally mounted arm engaging Said rack, a 
longitudinal slot provided in the end of the handle 
for receiving a conductor, said disc carrier being 
provided with a shoulder and an arcuate groove 
'cut in a portion of its periphery and communicat 
ing with said shoulder, a disc Supply magazine 
mounted on the end of the handle and having a 
slot formed therein for receiving a plurality of 
insulating discs, means provided on the disc car 
rier for aligning the shoulder thereof with the 
slot in the disc Supply magazine, tensioning 
means Secured to the end of the handle for urging 
discs positioned in the magazine in position to be 
engaged by the shoulder on the disc carrier, and 
a knifepositioned on the end of the handle men 
ber and having its cutting edge adjacent to the 
shoulder of the disc carrier and aligned with the 
arcuate groove provided in the Said disc carrier, 
whereby when the pivotally mounted arm is ac 
tuated the movement of the rack engaged thereby 
causes the disc carrier to turn in one direction 
So that a disc engaged by the shoulder is moved 
in an arcuate path past the knife which cuts a 
radial slit therethrough and as the disc moves 
from the end of said knife it is slid on the con 
ductor positioned in the slot provided in the end 
of the handle. 
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