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o

To all whom it may concern : , |
Beitknownthat I, JOHN FARRELL, a citizen
of the United States, residing at Pittsburg,
county ot Allegheny, State of Iennsylvania,
have invented or discovered a new and useful
Improvement in the Manufacture of Lead-Cov-
cred Electric Conductors; and I do hereby de-
clare the following to be a full, clear, concise,
and exact description thereof, reference being |
had to the accompanying drawings, making a
part of this specification, in which—Iike letters
1ndicating like parts— |
- Figare 1 is a view in sectional elevation of
parts of a machine for making lead-covered
clectric conductors or cables, the same bein o
illustrative of my invention. Tig. 2 is a simi-
lar view, to an enlarged scale, of portions of
the lead-cylinder, wire-holder, core, and die.
Iigs. 3, 4, 5,0, and 7 are perspective views, to
different scales, of portions of the wire-holder,
and showing the same with modifications in
form and construction adapted to carry out
my invention in forming different styles of
conductors.  I'ig. 8 is a transverse sectional
view of the eylinder and wire-holder drawn to
the scale of Fig. 1, and taken in the direction
of the line x 2. Tig. 9isa top plan view of
the cylinder and wire-holder. TFig. 10is a ver-
tical sectional view,illustrative of certain modi-
fications in details of construction, as herein-
after described ; and Figs. 11, 12 and 13 are

g

of lead-covered conductors, illustrative of the
product secured by different modes of apply-
ing my invention. -

Heretofore in making lead-covered electric
conductors of the general class illustrated by
Ifigs. 11, 12, and 13 it has been customary to
form the inner wall or body of the lead cover-
Ing by forcing the requisite quantity of lead
inward between the wires ator below the point
of the mandrel or core. In order to do this, it
has been necessary to separate the wires con-
siderably to afford sufficient passage-way, re-
sulting in the use of a considerable quantity
of lead to cover a comparatively small num-
Ler of wires. |

My present invention consists in part in a

new method of applying lead under pressure
to form the covering of the wires, and in part
1n certain improvements in the construction of

the wire-holder, core, lead-cylinder, and die of
the press, and in combinations of such parts,
as hereinafter described and claimed, whereby
the wires of the cable or conductor may be
brought close together or arranged compactly,
and lead be supplied to cover them aft or be-
low the point of the wire-holder both through
the interior of such holder and also around its
exterior.

In the drawings, A represents the cylinder,
A' the piston-stem, and A2 the platen, of a by-
draulic press. The eylinder A is counnected
by columns A? with an upper cross-head, (not
shown,) these parts constituting a frame-work
the details of which may be of any snitable
form and construction. A lead-cylinder, H, is

supported on the platen A2 by tubular blocks

H’ and bolts H?2, so as to be movable there.
with. Instead of the blocks H’, one central
block, R, may be employed to support ecylin-
der H, as presently described with reference
to Fig. 10. |

In eylinder H are formed by preference two

verticaland parallellead-chambers, BB. Two
corresponding rams or plungers, B’ B/, are se-
cured to the upper cross-head in any conven-
ient way in proper position to enter the cham-
bers i3 B and force thelead therein downward
as the cylinder is raised. .

To the under face of eylinder H is secured
the die D by bolts ¢’ or otherwise. The cen-

tral opening, d, of this die corresponds in form |

to the desired exterior form of the concluctor,
as round, oval, or other form, as may be pre-
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ferred. The two lead -chambers B B con- -

verge at their lower ends toward and open into
the die, and in so doing they unite and form
an annular chamber, ¢, around the lower end
of the wire-holder E, as represented in Fig. 8.

This wire holder or gunard is represented of
cylindrical form, and tits closely in a vertical
central bore or passage, E/, in the cylinder-
block, into which it is screwed by threads f at
the top or at the bottom of the passage, as de-
sired. This holder extends downward to or
slightly into the die-opening d. An annular
wire-passage, ¢, is formed in this holder, ex-

tending from the upper end downward to, or

nearly to, the lower end or point. The outer
shell, ¢/, is connected with the central body, 28
by any desired number of bars or bridges ¢ ¢,
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The wires to be covered with lead are passed
through the annular space, being carried
around the bridges ¢® e* wherever the latter
may chance to come in the direct line of pas-
sage. On the lower pointof the holder are
made by preference separate pipe-like nip-
ples ¢, (see Fig. 3,) leading from the annular
passage ¢, for separate passage of wires, down-
ward to the die-opening d. One purpose of
these nipplesistohold the wires apartin proper
relationship as the lead covering isapplied to
them within the die, and they also direct the
flow of lead into the spaces between adjacent
wires. These results may be secured in other
ways, however, as hereinafter described, with-

As the plungers B’ B/ press upon the lead

in chambers B B itis forced downward through

chamber ¢, around the lower end of wire-holder
B, and through the die-opening, thus forming
the exterior wall of the lead covering of the
wires. Lead for the interior wall or central
body is supplied as follows: Through two bars,
¢t, which support the outer shell, ¢/, of the
wire-holder,are made lead-passages a a, adapt-
ed to register with corresponding holes, b b, 1in
the inner walls of lead-chambers B B. These
holes @ and b permit passage of lead from each
chamber B, by preference in a downward di-
rection, to a central chamber, C, formed in the
lower end of the holder within the wire-pas-

wires. Instead of taking this central supply
orflow oflead from chambers B B, as described,
the chamber C may be extended upward 7o
through the holder, as represented in IFig. 10,
thus forming an independent lead chamber or
‘eylinder, from which lead may beforced byram
(?simultaneously with thatin chambers B, It
will be found convenient, however, to -retain 75
communicating passages a b from chambers B

B to O, which may be either horizontal or in-
‘clined, as shown,in order to equalize the press-
ure and discharge from such chambers, Such
equalization is most readily.secured, however, So
by supplying chamber C from chambers B B,

as illustrated in Figs. 1 and 2, and for this
reason I prefer such construction. It isobvi-
ous, also, that one chamber B or three or
more such chambers may be used instead of 8j
two, as. shown, provided such chamber or
chambers lead to a surrounding chamber, ¢,
at sufficient height above the extremity of the
wire-lolder to give the lead equal flow and
pressure around it within the die. In thus go
converging chambers B B through ehamber ¢

to the die-opening the -bottom walls, n, of the
‘eylinder are carried under such chambers, so

as to receive the downward pressure of lead
from the plungers or an excess of such press- g5
| ure over upward pressure on the cylinder.
The die D, being secured to the under face of
these cylinder-walls =, is protected thereby

sage ¢. The holes a b and chamber U may be | from downward lead-pressure; also, the wire-

‘made of any desired capacity, depending upon.
the amount of lead required to form the inner

cylinder, has practically a rigid connection

wall or central body of the conductor. Ordi- | therewith, and upward pressure upon itwithin

narily a pipe-like conductor is preferred, hav-
ing the wires embedded in the body of its walls,

- as illustrated in Fig. 11, and 1n order to give
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" such pipe-like form to the inner wall I employ

a core, C’, which may be made integral with
the wire-holder E by connecting bars or bridges
¢®in any desired number, asillustrated in Fig. 2;
or the upper end of such core may be screwed

into a tapped socket, «/, in the central part, €, -
of the holder. I prefer to flareor enlarge this |

coredownward, forming a button,?; on its lower

end, the largest diameter of which isinornear |
the plane of least area of die-opening d. The

purpose of this button or ilare ¢ Is to direct
the flow of lead outward to meet and balance

~ the inward flow from the exterior of the holder.

55

By adjusting thelower extremity of wire-holder
and core a proper distance into the die-open-
ing this inner and outer flow of lead may be
made to meet in or near the circle or line of

~ wires, and thus, filling the spaces between.

60

wires, form a solid covering, as in Ifig. 11, with-
out passing between wires more lead than 18
required to fillsuch intermediate spaces. Con-
sequently the wires may be placed as closely

* together or compactly as may be consistent
with their successful use, and any desired

thickness of lead walls or covering be applied

to them, the inner wall being formed by aflow | outward through the block.

of lead through the center of the wire-holder

chamber C, Fig.2,is nearly balanced by down-

| ward pressure upon core C’, so that any ex-

cess of npward pressure upon the holder, when 103
arranged as in this figure, will not be sufiicient
| to displace it or separate it {rom the die. In
case, however, the construetion illustrated In
| Fig. 10 beemployed, there will be an excess ot
downward pressure upon the holder, and if rro
equalizing-passages a b be provided this ex-
cess of downward pressure upon the holder
will be the same for equal area as upon the
cylinder. Thus in either form almost the en-
tire working strainis expended onthecylinder 113
| H, and very little, if any, is effectivein caus-
ing a separation of the wire-holder and core
from the die. This I consider an Important
feature of my invention. |

The die D, Fig. 2, may be adjusted toward 120
and from the point of the wire-holder and core
| by liners of the usual or any desired construc-
tion placed between the die and the bottom
face of thecylinder; or, if preferred, the means
I of adjustment shown in I'ig. 10 may be em- 125
| ployed, in which the die is shown resting with
the cylinder upon a tubular block, R, the die
' being moved vertically by sliding wedges 7,
which are seated in suitable recesses, 1/,in the
block and moved by screw-rods 7%, extending 130

In order to prevent lead from entering the

within the wires, and the outer wall being | jointbetween the block and eylinder,the upper . -
formed by lead flowing downward outside the | face of the die is raised above such joint, and

holder E, being screwed into the center of the 100

Wi
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Its sides are fitted closely in the opening 7? in | the holder through ehamber C and also around

the cylinder-bottoin. In this construction

there will be downward pressure upon the die

equal for given area to that upon the eylinder
and holder, and, as these parts are supported
upon the platen of the press by a common

block, R, there will be little or no tendency

during work to disturb any previously-deter-
mined adjustment of these parts.
- 1 have illustrated the wire-holder E termi-
nating at its lower end in several different
forms adapted to form different kinds of lead
coverings, as may be desired. o
In Fig. 3 separate pipe-like nipples ¢ are

shown, through which the wires pass, the pur-
poseand function of which have been described.
They serve an additional purpose, however, in
protecting the wires and their insulating-cov-
erings from injury by too great pressure of
lead thereon, the lead covering heing given a
tubular form around each wire before coming
in direct contact therewith, Substantially the
same results may also be secured by the form
of holder shown in Tig. 4, where notches or
grooves o are made both in the inner and outer
walls of the holder between separate perfora-
tions oy which latter afford separate passage
for wires from the annular space e to the die.
These notches o will give direction to the flow
of lead into the spaces between adjacent wires,
thus forming a solid metallic envelope for the
separate wires, like I'ig. 11, substantially in the
same manner as the holder, Fig. 3, having
separate nipples. o

~ By omitting the notches o, as in Fig. 5, but
retaining the separate perforations o/, a con-
ductor may be formed, like Fig. 12, having two

concentrie pipes, # %, with the insulated wires.

v pressed more or less tightly between the two
pipes, depending upon the relative adjustment
of wire-holder, core, and die.

By varying the depth of notches o from the

forms shown in Figs, 3 and 4 to the plain sur-
faces, Ilig. 5, the character of the filling Dbe-
tween adjacent wires may be varied from a
solid covering, Tig, 11, to the form Fig, 12
without any metal between wires, thus filling
such intermediate spaces to any desired ex-
tent with metal, and leaving moreor less space,
ag may be desired, to be filled with any suita-
ble preservative or insulating material, which
may be forced into such spaces in any of the
ways known in the art. |

In Fig. 6 I have shown a portion of a wire-

holder in which the separate perforations for |

the wires are not employed, the annular pas-
sage ¢ being extended to the lower extremity
of the holder. Strengthening-bridges ¢® may
be used as required, between which any de-

sired number of wires may be passed down-

ward to the die. Inorder to space such wires,
grooves s s’ are made in the holder, both on its
inner and outer walls, similar to the notches
0. These grooves are deepened and enlarged
toward the lower end. They are arranged in
pairs directly opposite, taken in radial lines,

and the flow of iead both from the interior of |

its exterior, being directed by such grooves,

will press the wires on all sides and hold them 70

in line between successive pairs of grooves.

In making round conductors, with the wires
arranged in circles, I prefer the perforated
holder, Figs. 3 and 4; but in this and other
forms, with the wires differently arranged, the
holder Fig. 6 may be used with good results.

The particular method and means involved
In this wire-holder for spacing wires by lead-
pressure aloneconsidered are 1ot claimed here-
i, but will form the subject-matter of a sep-
arate application.

The same principle of central and exterior
How of lead is involved in all these forms of
holders, and I have shown them with special
reference to illustrating different constractions
of details with which my present invention
may be applied. |

In Fig. 7 I have shown a wire-passage, u,
made through the longitudinal center of the
holder, of size adapted to receive one or more
wires. DBy replacing core C’ (shown in this
figure) with one having a central passage cor-
responding to passage w and a plain cylin-
drical exterior a central wire or wires may Dbe
covered with lead along with the surrounding
wires, as illustrated in IFig. 13; or, on the other
hand, the core C/ may be omitted entirely and
a solid cable or conductor be made. In such
solid conductor, as well as in those before de-
scribed, the lead for forming the inner body
within the wires is supplied by the central
low through chamber C. Consequently the
wires may be placed closer together than wounld
be practicable if the lead for the inner wall or
body be forced from the outside between the
wires. |

Ordinarily a form of conductor is preferred
whiclt requires a small quantity of lead to
cover separately a large number of wires—for
example, like that shown in Iig. 11—and while
I have illustrated my invention by a construc-
tion of parts adapted to form what I now con-
sider a preferable form of conductor, I do not
wish to limit it to snch application, since by
obvious changes, and without departing there-
from, it may be applied in substantially the
same way to form cables of various other forms
In cross-section—as oval, flat, angunlar, corru-
gated, or ribbed—with wires arranged within
the same in any desired manner.

Inmaking such conductors by methods here-
tofore practiced difficulty is experienced not
onlyin passing between the several wires from
their exterior the requisite amount of lead for
forming the inner wall, but also it is especially
cdifficult to secure a proper union of lead on
the inner side of the wires, so as to form a
continuous or unbroken inner wall, and even
with the exercise of care and skill breaks,
openings, or flaws are liable to oceur in such
inner wall, one of which may injure or practi-
cally destroy a large amount of cable. This

feature of difficulty is peculiar to the working
of lead and similar soft metals which are made

75

80

35

Q0

100

rog

110

15

120

125




4

to unite under heavy pressure, and the diffi-
culty is greatly increased by the presence of

the wires in close relationship. By applying

the lead in separate supplies to form the inner
and outer walls of the covering, as above de-
scribed, this peculiar difficulty is eficectually
obviated. | | . * J

In describing this improved process I have

illustrated the wires arranged in acirclearound
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the central lead-passage, C; but I do not wish
to limit my invention to this specific form, as
the wires in any desired number may be ar-
ranged in zigzag or other more or less irregu-

lar lines around the central lead-passage,and-

be covered or incased by the two separate lead-
supplies applied to the inner and outer sides
of such lines simultaneously under pressure,
whereby an adhesive union is formed between
the two lead-supplies, and each wire 1s sepa-
rately incased in and surrounded by a body or
covering of lead, as before described. |

The process herein described of making ca-
bles, substantially such as shown in Fig. 12,
where the wires are pressed and held between
two concentrie pipes,will,in so far as the same
may involve patentable invention not covered
herein, form the subject-matter of a separate
application for patent. |

I claim herein as my invention—

1. The method herein described of making
lead-covered electric cables, consisting in ar-
ranging the conducting-wires at intervals in
circular or equivalent order, directing two sep-
arate lead-supplies simultaneously into a coin-
mon body upon the inner and outer sides of
theline of wires, and subjecting both lead-sup-
plies to pressure at the point of junction,
whereby an adhesive metallic union is formed
between the two around the separate wires,
substantially as set forth,

- 2. In combination with one or mzore lead-cyl-
inders and thedieof alead-press,a wire-holder
for conducting two or more wires to the die, a

lead-supply passage from a lead-cylinder to the

die outside the holder surrounding the wires,
and a lead-supply passage from a lead-cylin-
der to the die within the wires through the in-
terior of the holder, substantially as set forth.

3. In combination with the eylinder and die
of a lead-press, a wire-holder for passing wires
through the eylinder to the die, one or more
lead-chambers within the cylinder leading to
the die outside of and surrounding the wires,
a lead-chamber within the wire-passage in the

holder leading to the die, and lead - passages

communicating between such exterior and in-

- terior chambers, substantially as set forth.

60

65

4. In a lead-press for making pipe-like elec-

tric conductors, the eombination of a die, a |

wire-holder for passing wires to the die, a lead-

sapply chamber outside the holder leading

|

262,029

.an annular wire-paésage, e, and a lead-supply

chamber within such passage, in combination

with a core securedin the mouth of such cham-

ber, substantially as set forth. _ 70
6. In a press for covering electric - circuit
wires with lead, the combination of a die for

shaping the exterior of the lead covering, a

wire - holder, as described, for passing wires
separately to the die, a lead-chamber leading 5
to the die through the inferior of the holder
within the wire-passage, and a core for direct-
ing the flow of lead from such chamber out-
ward toward the walls of the die,substantially

as set forth. - 8o
- 7. A lead-cylinder, H, having-two or more
lead-chambers therein converging to a com-
mon discharge, in combination with central
wire-holder, E, provided with wire-passage e,
and having within such wire-passage a lead- 85
chamber, C, with lead-passages a b leading

therefrom to each of the surrounding lead-

chambers, substantially as set forth. -

8. In combination with the die of a lead-
press, a wire-holder having separate wire-pas- go
sages leading to the die, with grooves or de-
pressions in its inner and outer walls at the
point between such passages, a lead-supply
chamber leading to the die outside of and sur-
rounding the holder, a lead-supply chamber g5
leading to the die through the interior of the
holder, and a core for deflecting outward the
flow of lead from the latter chamber, substan-
tially as set forth. B

0. A lead-press e¢ylinder having two or more 1oo0
lead-chambers therein converging to a common
discharge, with a bottom wall, n, integral with
the eylinder, projecting under such chambers,
in combination with plungers for forcing lead
from the chambers, a die, D, secured to the 105
outer face of wall n, through which the lead 1s

| forced, a wire-holdersecured to the cylinder be-

tween the lead-chambers, a lead-supply cham-
ber,C, within the wire-holder, and acore at the
mouth of the latter chamber for shaping the 110
interior of the lead covering of the wires, sub-
stantially as set forth. | |

10. In combination with a lead-eylinderand
plunger, such cylinderhaving a lead-discharge
in the same direction as the plunger-stroke, a 115

die secured to the eylinder in the line of such

discharge, and a wire-holder secured directly
to the body of the cylinder above the die, sub-
stantially as set forth. - S _

11. A mandrel, E, for a lead-press, having a 120
central lead-supply chamber, O, therein, a pas-
sage, ¢, for two or more conducting-wires, sur-
rounding the central chamber, and laterallead-
passages a, leading from the exterior through
the wire-passage to the central chamber, sub- 125
stantially as set forth. | |

In testimony whereof I have hereunto set my

to the die, a lead-supply chamber within the | hand.

wire-passage in the holder leading to the die,

and a core secured in or near the mouth of the |

latter chamber, substantially as set forth.

5. A mandrel for alead-press, provided with |

JOHN FARRELL.

Witnesses: N
C. L. PARKER
R. H. WHITTLESEY.
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