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To all whon, it Tally concern. 
Beit known that I, JAMESID. BISHOP, a sub 

ject of the Queen of Great Britain, residing 
in the city of New York, county of New York, 
and State of New York, have invented certain 
new and useful Improvements in Insulated 
Electric Conductors and Apparatus for Mak 
ing the Same, of which the following is a 
specification. 
This invention relates to insulated electric 

conductors and apparatus for making the 
same, the object being to produce an insu 
lated conductor of low electrostatic capacity, 
especially suited for telephony, transmission 
of power, or other applications in which a 
high frequency of alternation necessitates for 
the insulation of Such conductors a material 
having a low specific inductive capacity in 
order to avoid retardation or lagging currents, 
which interfere with successful transmission, 
and which in telephony tend to mutilate or 
blot out speech. The material chiefly used 
heretofore for securing this low capacity is 
paper, commonly applied in the form of a con 
tinuous strip Wound spirally or pressed 
around the conductor longitudinally. In 
either case an effort is made to Occupy a maxi 
mum amount of space diametrically, With a 
minimum amount of strip, thus reducing the 
electrostatic capacity to the lowest degree. 
The spiral treatment of the paper involves 
complicated and slow-acting machinery, and 
necessitates also a preliminary treatment of 
the paper, such as punching slits or holes in 
the strip to allow it to bend easily, in order 
to avoid continuous increase of diameter of 
the spiral. By reason of the overlapping 
edges the slits or holes allow the strip to crimp 
or wrinkle, thus obviating the increase of di 
ameter. When a paper strip is applied to 
the conductor longitudinally, tWo Strips are 
ordinarily employed, one outside of the other, 
so as to “break joint,’ the edges of the two 
overlapping, and the Whole bound down by a 
string wound spirally about the conductor. 
This process is also a slow and expensive one. 
The chief object in the class of insulations 

above noted is to mechanically separate from 
one another two or more adjacent conduc 
tors-as, for example, where several are com 
bined to form a cable to be carried through a 
conduit-and also avoid what is technically 

known as a “ground by preventing contact 
between the inclosed conductor and some 
neighboring conductor or with the earth, and 
also to have the insulating material employed 
of the lowest practicable specific inductive 
capacity. As air has the lowest specific in 
ductive capacity known, it is desirable to 
have as much air-space in the immediate 
neighborhood as possible. Iaccomplish these 
desiderata in a cheap, speedy, and economi 
cal manner as follows: I lead a strip of paper 
under a revolving disk whose periphery is sup 
plied with an adhesive mixture--such as dex 
trine, gum, or other suitable material of this 
character-by which one edge of the strip is 
continuously coated. The strip then passes 
with the conductor to be covered through a 
former, similar in construction to the hemmer 
used in a sewing-machine, by which the edges 
of the paper are curled with a gradually-in 
creasing proximity until on emerging from 
the former the edges overlap and completely 
inclose the conductor. The conductor and 
inclosing tube are then led through a die per 
forated with a conical hole, the walls of which 
press the edges of the tube together and cause 
them to firmly adhere. The inclosed conduc 
tor is then led through blocks heated by steam 
in order to rapidly dry the adhesive, and the 
covered conductor may then be wound upon 
a reel in the ordinary manner. 
In order to prevent the breaking or wrin 

kling of the paper tube when the apparatus is 
Working at a high speed, I insert in the appa 
ratus, in a line With and passing through the 
former, a tube, the wire being carried through 
the inside of the tube and the paper being 
curled around the outside of the same. The 
tube is about the diameter of the completed 
paper covering and prevents the latter from 
buckling and also facilitates joining the edges 
firmly under the pressure of the die. 
In the accompanying drawings, which illus 

trate my invention, Figure 1 is a diagram 
matic view of an apparatus embodying my 
improvements. Fig. 2 is a detail view show 
ing an end view of the hemmer-shaped former. 
Fig. 3 is an enlarged sectional view on the 
plane XY of Fig. 1, showing a completed pa 
per tube, the enlarged conductor, and the 
auxiliary tube used in the apparatus for pre 

Fig. 4 is a modified form venting buckling. 
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of paper tube in which the adhesive is ap 
plied inside the edge, leaving a free margin. 
Fig. 5 is a sectional view showing the tend 
ency to buckle or Wrinkle when no means 
are employed to prevent it. 

1 2 3 represent a train of paste-wheels de 
livering any suitable adhesive material from 
a through 4 to a strip of paper 5, carried over 
a suitable guide-roll from a reel 6. 

7 is a cone-shaped former similar in con 
struction to the hemmer of a sewing-machine, 
preferably of metal, and gradually curling 
toward the delivery end to a cross-sectional 
shape. (Indicated in Fig. 2.) The paper in be 
ingled through this former is gradually curled 
as it approaches the delivery end to the shape 
indicated in dotted lines in Fig. 2. Through 
the center of the former passes a tube S, which 
may be conveniently made of metal, supported 
at one end on a standard 9. Through this 
tube passes the wire 10, guided over a grooved 
l'Oller 11. The paper after emerging from 
the former is led through a die 12, the orifice 
of which converges toward the delivery end, 
SO that. On reaching the latter sufficient pres 
sure is applied to Squeeze down into contact 
the Overlapping edges of the paper tube, thus 
bringing the two contact-surfaces into inti 
mate union. The wire-covered tube then 
passes through a drying-box 13, the walls of 
which are heated by stealm led to and from it 
by pipes 14 and 15. 
With an apparatus thus organized the 

speed is limited only by the drying capabili 
ties of the adhesive employed and the tensile 
strength of the paper. 

IIaving thus described my invention, what 
I claim as new, and desire to secure by Let 
tel's latent, is 

1. Apparatus for covering a conductor with 
a continuous tube of flexible insulating ma 
terial, comprising feed devices for feeding 
the conductor and a web of insulating mate 
rial simultaneously to a flaring former to curl 
the laterial about the wire with overlapping 
edges, means for applying adhesive material 
to an edge of the flexible material to unite 

the overlapping edges, and a pressure device 
to force the Overlapping edges to adhere to 
one another. 

2. Apparatus for covering conductors with 
a continuous tube of insulating material, coin 
prising feed devices for leading the wire and 
a web of material simultaneously to a flaring 
former to curl the material about the Wile 
With Overlapping edges, means for applying 
adhesive material to an edge of the flexible 
material to unite the overlapping edges, a 
pressure device to force the edges to adhere, 
and drying-chamber through which the coy 
ered wire may pass. 

3. Apparatus for inclosing conductors with 
in a continuous, loosely-?itting paper tube, 
comprising a hollow former through which 
the conductor passes, said former having 
converging Walls to curl the paper into tubul 
lar form greater in diameter than the con 
ductor and with Overlapping edges, means 
for applying adhesive to the paper to fasten 
togetiher the overlapping edges, a pressure 
device to scueeze the surfaces into contact, 
and a pipe or tube Supported between the 
wire and paper tube extending through the 
hollow former for the purpose specified. 

4. An insulated conductor inclosed within 
a paper till be of greater inside diameter than 
the conductor having Overlapping, longitudi 
nal, sealed edges. 

5. An insulated conductor ill closed withii. 
a Sealed paper tube Sealed along a longit 
dinal seam and having a free air-space be 
tween the conductor and the tube. 

6. An insulated conductor inclosed within 
a paper tube of greater diameter than the 
conductor, said tube having overlapping, ion 
gitudinal edges connected by adhesive mate 
rial. 
In testimony Whereof I have hereti into Sul)- 

scribed my name this 3d day of June, A. D. 
S$)7. 

J. D. BISIO’. 
Witnesses: 

II. T. RICHARDS, 
WALTER E. HOLLOWAY. 
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