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}
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* To all whom it may concern :

Be it known that I, JOEN FARRELL, of
Pittsburg, connty of Allegheny, State of Penn-

* sylvania, have invented or discovered a new
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‘and useful Improvement in Machines for Mak-

ing Electric Cables; and I do lereby declare
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—like letters in- -
| these difficulties, and this I do by a machine

dicating like parts— .

Tigure 1, Sheet 1, is a view in sectional ele-
vation of my improved machine,
2, is a vertical sectional view, to an enlarged

scale, of the die, mandrel, mandrel-head, and

surrounding devices, the section being in the
same plane as Fig. 1. Tig. 3 is a sectional
view of the parts.shown in Fig. 2, the planeé
of sectionbeing at right angles to that of Tigs.
land 2. Fig.4isa perspective  view of the
mandrel or wire gnard. TFig. 5isaperspective
view of a piece of conductor formed by my im-
proved machine. TFig. 6 isa perspective view,
to a reduced scale, of the mandrel head or sup-
port; and Fig. 7, Sheet 3, illustrates,by a view
in sectional elevation, certain modifications in
the construction of certain parts of the ma-
chine.

My invention relates to certain improve-
ments in machines for covering electric-circuit
wires with a body of lead, and wore particu-
larly to that class of machines embodying the

-well-known principles of .construction. and op-

eration eniployed in lead-pipe machines. "Such

Fig. 2, Sheet-

machines usunally counsist of a hydraulic cyl-

inder and piston forimparting power and mo-
tion, a eylinder for coutaining the lead, a die
and core for forming the pipe-like article, and
a ram or planger for forcing the lead out of
its cylinder throfigh the die, and when em-
ployed for covering wires with lead a hollow
core has been used for spacing the wires, (two
or more,) while the lead coveringis formed on
them. ‘

My invention consists in the construction
and combination of the mandrel, with its sup-
porting-head and with the die and cylinder,
ashereinafter more fully described and claimed.
In covering circuit-wires with lead it is highly
important that the die and mandrel should re-
main in fixed, immovable relationship as re-

gards each other in order to securea good and -
-uniform product.

Tn machines of this elass, as heretofore con-
stracted, serious difficulty has been experi-
enced in maintaining the mandrel and die in
proper  relationship for doing such work sue-
cessfully, owing to the yielding or stretching
of the frame-work and other supports for these
parts under the immense pressure employed.

Thé purpose of my invention is to obviate

constracted as foliows : ‘ ,

To ahydraunliceylinder, A, issecureda cross-
head, B, by columns or bolts C, these parts
coustituting a frame-work by which the re-
maioing parts of the machine are sapported.
The cylinder A is provided with a piston, D,
and piston - stem 1), of size and strength
adapted to the class of work referred to. ‘The
upper end of this eylinder is closed by a head,

A/, through which the piston-stem passes, and

this head, as well as the two faces of the pis-
ton, are packed with cups d, to prevent leak-
age. Ports ¢ ¢’ are provided at or near the
opposite ends of the cylinder for water supply
and exhaust from any suitable hydraulic press.
These ports may be controlled by valves sub-
Stautially as in steam-enginesor in other suit-
able way whereby the piston may be operated
both ways by water-pressure. I do not deem
it necessary to show such valves and power
apparatus, as such devices are well known for
kindred purposes. And instead of hydraulic,
steam or other power may be employed for
actuating the piston in accordance with well-
known prineiples, -

On the upper end of piston-stem IV is fixed
a platen, D%, which carries a hollow bed-block,
B, and lead-cylinder H. These parts B and
H are secured to the platen by bolts T, in any
desired number. »

InTFigs.1,2,and 3 the block Eisshown larger
than the lead-chamber H’, and forms the im-
mediate under support for the lead-cylinder,
the two being rigidly -connected by the bolts
to the platen. This feature of construction

may be varied or modified, however, as pres-
ently described, without departing from my in-
vention. - _

In the upper end of tubular passage E/ of
block E, is seated a die, ¢, having a central
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opening, ¢/, therein, corresponding in form to
the desired exterior form of the cable or con-
ductor. This die is adjusted vertically by
wedges e moving in recesses ¢ and operated
by screw-rods €%, as represented in Figs.land
2; or liners ¢° de be employed for this pur-
pme, as represented in Iig. 7. The pressure
upon this die is downward. Consequently it
will be held to its seat thereby.

Immediately above the dié ¢ is a mandrel

head or suppoxt I, earrying a hollow stem, ¢.’

The upper face of this head closes the end of
chamber B’,-and forms, substantially, a bot-
tom for such chamber. Openings ¢ ¢ in any
desired number are provided on either side of
the stem 4, which permit passage of lead from
chamber H/ to the under side of the head and to
die ¢. 1 prefer to make the upper part of this
head of proper size to fit closely within cham-
ber H/, with a shoulder, 4, below adapted to

fit under the cylinder-block H, whereby the

head is held in place. The shoulder ¢ may
1 e omitted, however, the head being of uniform
diameter, as in Fig. 7, in which case the head
should be bolted or otherwise bound to the
support E, as at u, so as to preventlead from
entering between its under face and its seat,
thereby disturbing the aceuracy of adjustment

required between the die and mandrel, as

hereinafter described.

A chamber, I',is made in the under face of
this head, directly over the die ¢ and on a
threaded pipe-like projection, 4%, is screwed a
hollow mandrel, R. The threaded socket » of
thiswandrel is by preference made cylindrical,
as in Fig. 4, and its lower end or point is re-
duced to a form corresponding to and adapted
to enter the opening ¢’ of die ¢. In the lower
extremity of this mandrel are made perfora-
tions 7%, throungh which the electric conduct-
ing-wires w w are passed. These perforations
may be of any desired number, corresponding
to the number of wires required therein. On
the surface of the mandrel, between perfora-
tions, are made grooves or corrugations r/,
which increase in depth toward the extremity.
The purpose of these grooves or channels is to
give direction to the flow of lead past the
mandrel into the spaces between wires, there-
by affording an unbroken wall or body of lead
between -and around each wire when such
form of product may be desired.

Heretofore a core or mandrel has been em-
ployed havingseparatetubular nipples extend-
ing downward into the die, through which the
wires were passed, and the lead covering was
given its tubular form around each wire above
the points of the nipples. In such construc-
tion considerable space is occupied by the
separate nipple-walls and by the openings be-
tween them. Consequently the wirescannot be
brought close togetherin the cable and a large
amount of lead is required for covering a com-
paratively small number of wires.

In my improved mandrel I do not employ.
the separate nipples, but simply form grooves

in the outer surface, which. give ‘direction to
the flow of lead, aund the lead is formed into a
tubunlar covering around each wire below the
point of the mandrel. By this means I can
make the wire-perforations 2> much closer to-
gether than heretofore, and consequently can
cover a much larger number of wires with a
given amount of lead. This, in practice, is a
very important improvement, reducing ma-
terially the cost of such cables, since the lead
employed forms the principal item of expense
in c¢onstruction.

The hollow stem 4, through which the wires
w are carried, is extended by a pipe, j, up-
ward through the lead-chamber H',

A tubular ram or plunger, S, adapted in
form to enter and fill closely the chamber H’,
is rigidly bolted to the cross-head B, with its
central passage, &/, inline with the pipe j be-
low and the hole b above, throngh the cross-
Lead. The passage thus provided to and
through the mandrel may be used not only_ for
inserting wires, as stated above, but also as a
receptacle for insulating material with which
to coat-or cover the wires, as hereinafter de-
seribed.

In the lower end of ram S is seated a die, s,
adapted to receive and fit closely upon the
pipe 4, 80 as to prevent escape of lead between
the die and pipe. Above the die the passage
s’ b may be somewhat larger than the pipe,
thereby confining friction- surface to the bear-
ing of the die.

In the operation of this'machine the wires
w are passed downward through perforations
#? into the passage E’. The chamber H'is
filled with lezld, and, while the charge is.still
hot—say, as soon as it is set—power is ap-
plied to raise the piston D, and with it the
Dlock I and the devices resting thereon. As
the plunger S enters the chamber H’ the lead
therein will be forced through the openings ¢
in head I, and downward through the diec¢
and over and around the wires, thus forming
a covering or body of lead upon them. The
character of this covering will depend largely
upon the relative positions of mandrel I and
di¢ e. -Torexample, if the mandrel be inserted
well into the die, say, until the upper ends of
tbe grooves v are at or below the .plane of
greatest contraction in die-opening ¢/, the lead
covering will be pipe-like or lubular in form,
but flattened, the wires being inclosed within
its interior walls in one common passage or
opening. “By lowering the-die, so that the
grooves #/ are in or slightly above the. plane
of greatest, contraction of the die-opening, the
lead will be forced into the spaces between the
wires, thus surrounding each wire separately

by a solid body of lead, as represented in Fig. 5..

In this operation, one function or purpose of
the grooved mandrel R is to form the separate
tubular passages in the body of lead which the
wires occupy, and by adjusting the die at
proper height with relation to it the wires may
be covered loosely or the lead may be pressed
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closely thereon, as desired.  The range of ad-
justment required to effect such differences of

-results is small, and, in: view of this, it is of

great importance not only to provide means
for accurate adjustment between the die and

‘mandrel; which I have done Ly makiug the

die adjustable, as described, in order to cause
the lead to press the wires with the desired
degree of tension ; butit is also important that
this adjustment,” which in practice must be
given when the apparatus is not at work, shall
remain fixed and unchanged when the parts
are subjected to the. heavy pressure required
in doing such work. This latter feature of
stability is fally secured by my improvement,
and by means of it and the facility afforded
for accurate adjustment I am enabled to ap-
ply a lead covering to wires previously cov-
ered with insulating material without injary
thereto. ‘ o

1t will be observed-that the head I, which
carries the mandrel, exposes a greater area to
pressure of lead on its upper face than on its
lower face, or that downward pressure upon
the liead is greater than upward pressure u pon
theheadand mandrel. Consequently there will
be an excess of pressure upon it in the same

-direction as upon die ¢; also, the die and

mandrel-bead are supported as against work-
ing-pressure by the sawe block of metal—or,

-in other words, that the resultant of lead press-

ure upon each is in the same direction, and
support is given to both as against such press-
ure by one and the same device. This sup-
Port is direct, and the conditions are substan-
tially the same for each. Consequently they

will be effected in the same manner by any

working - pressure, great or small, and their

. relative adjustment will remain unchanged,
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except as change is made intentionally by tbe
means provided for that purpose. :

In: illustrating my improvement (Sheets .1
and -2) I have shown the die and head sap-
ported on and movable with the piston D; but
this feature of construction may-be varied
without departing from my.invention. For
example, the block E may rest on a solid bed
and the ram S be made movable and con-
nected with the piston. In such case the eyl
inder H, head, and die would bestationary, but
the relationsbip of these parts both in adjust-
ment and stability would remain as in the form
shewn; or, as illustrated in Fig. 7, Sheet 3,
the block E may be made, like ram S, to enter

- chamber H', the head being bolted to it, as at
~%yand both the die and head being supported
01 it substantially as before, except that the
-lread is made of uniform diumeter without the

shoulder . Then, as the piston is raised the

head, die, and -“plunger-like support will be
carried into the ¢hamber B’ the bolts I slid-
ing inthe lugs %'as the piston is raised and
lowered. ’

In practice the head moves in the ehamber
with considerable friction, enough to support’
and carry with it the cylinder, unless the lat-

ter be beld by other means, Consequently as
the piston is raised the-cylinder, with the lead
therein, will also be-raised, until the upper
plunger, 8, enters the ebamber.. The farther
upward movement of the cylinder will then
be arrested Ly the friction incident to displac-
ing-the lead in the cylinder, or stops S/ or
other suitable means may be employed. In
this modification the body of lead in chamber
H"is stationary therein, and the special ad-
vantage secured is in reducing friction inci-

dent to moving a body of lead under pressure

through a cylinder.  When the charge is thus
pressed out the piston D is lowered, and the
rods Forthefrictionothead Iinthecylinder will
draw the latter downward onto the guide and
supporting-brackets K sufficiently below the
plunger S to permit of easy filling for another
operation. Although this modification affords
the advantage of less friction and easier work-
ing, still I prefer the form illustrated in Sheets
1 and 2, on account of the facility with which
the mandrel or wire-guard may be reached in
case a wire should become broken or injured.
To this end the cylinder H may be raised and
supported by blocking, or by friction of plun ger
S the nats # be loosened and the block E, with
die ¢, be lowered.. The head T, owing to the
tightness of its fit in chamber H’, will be held
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up, thus enabling the workmen to reach the -

wires below the mandrel without difficulty,

. On replacing the parts the dowel-pins o will
Jinsure their return to proper position with re-

lation to each other, .

By using dies and mandrels of suitable form
conducters of various forms may be made,
either flattened, as.in Fig. 5, or more or less
cylindrical. The flattened form is ordinarily
preferred. Assuch conductor.is formed in the
machine it is passed downward into the pas-
sage E', and, being deflected by block P, (see
Fig. 3,) or other suitable device placed in such
passage, it is discharged laterally through side
opening, P’. Asit emerges from this opening

100
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I10

it may be wound on a reel, ready for use, or--

other disposition may be made of it, as desired.
~ By sealing or closing tightly the endsof the
wire-passages in- the conductor as it is deliv-
ered from the machine, and placiog in the hol-
low stem 4 j an insulating snbstance which be-

II5

comes fluid or plastic under heat—as piteh, as-

phaltum, paraffine, or equivalent sabstance—
the wires may be coated thereby. In this op-
eration heat is obtained directly from the body
of lead, it being worked at a high tempera-
ture, and the insulating material, being ren-

iZO

dered liquid or plastic thereby, will prevent -

passage of air downward. Air passage being

thus arrested, there will, in the operation of 125

forming the lead covering, be a tendency to
form a vaeuum in the wire-passages of the
conductor. Consequently air-pressure from
above will force the insulating material into
such passages, filling them compactly and sur-
rounding the wires with an insulating sub-
stanceadapted to protect the wires from moist-

130
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ure and injury from other causes. The pur-
pose of such covering additional to and with-
in thelead covering is principally to protect

“the wire from such agencies as are liable to

be conducted from without through the lead

- covering, and while it may be applied directly

to a naked wire, yet I prefer to make use of
jusulated wires of the ordinary kinds, in which
case this covering, embedded or packed in the
wire-passages under air pressure, as described,
may act not only as a preservative, but also
as an additional jusulator. This method of
covering wires with Loth insunlating material
and a body of lead, both beiug done under.
pressureinoneoperation and with onedeviee, I
consider an important improvement, and it
may be practiced in connection with one or
more wires inclosed within a comwmon tabe, or
where two or more wires are separately em-
bedded in a body of lead, as represented in
Tig. 5, both such forms being made as desired
by proper adjustment of the die and mandrel,

_as hereinbefore described.

When onechargeof lead isnearly exhausted
from the cylinder another may be supplied
readily. and quickly, and thus the lead-covered
conductors may be formed of any desired
length, limited only by facility for handling
the same when finished.

I have shown the mandrel R screwed to the

ment. It will be observed that the prineipal
pressure upon this mandrelis upward, caused

by the exudation of metal; and it is obvious
_thatotherformsofconnection may beemployed,

provided such connection affords a rigidity
with respect to pressure from exuding metal.

It will be observed that in the construction
deseribed the openings i’ #, through which the
lead passes in going from the lead-cylinder to
the die-cavity,arearranged ou sides of thestem
i, corresponding in position to the flattened
sides of the mandrel. This is the preferable

-constraction, because thus the metal passes

directly to the sides of the series of wires, and

.has no tendency to throw them out of line or

to crowd the edge-wires over toward the cen-

‘ter, which tendeney would exist if the metal

were forced down edgewise as regards the
band of wires.
The grooves ¥/ v/ also perform a function in

.connection with the flow of lead in the guid-

ing or spacing of the wires; but their use as

regards such fanction,w hen separate spacing-
perforationsare not employed, will be included
in the subject-matter of a separate application.

I am aware that it has been proposed to

space or separate wires in the process of cov-

ering them by forcing the covering material
onto the wires at right angles to their longi-
tudinal plane; but in my present invention
the wires are held in proper relations by the
separate perforations, and by directing the
flow of lead by the side grooves, #/, the wires
may be arranged at very close intervals, and
the expense involved in making separate pipe-
like nipples for each wire be avoided.

Also, in so far as the article of manufacture
thus made may include patentable:invention,
the same will be claimed in a separate appli-
catioun.

I claim herein as my invention—

1. The combination of lead-cylinder H, tu-:

bular support E, mandrel R, die ¢, sliding
wedges e, and screw-rods ¢, substantially as
described, whereby the die is made adjustable
toward and from the mandrel.

2. In combination with the platen D* atu-’

bular support, B, and lead-cylinder H, both
being bound to the platen by bolts, as de-
seribed, die ¢, secared on thesupport, mandrel-
head I, secured above the die, mandrel R, se-
cured to the head between the head and die,
and guides o, substantially as set forth, where-
by provision is made for ready access to the
mandrel between the die and head.

3. The mandrel R, having a series of two or

more perforations, +%, side by side through its.

interior and intermediate grooves, #/, on its ex-
terior surface, substantially as described, with
reference to directing a flow of lead into the
spaces between wires and the formation of a
solid body of lead between and around the
wires below the point of the mandrel.

4, The flattened tubular mandrel R, in com-
bination with a mandrel-head, I, having pas-
sages ¢/ 4/ through the same on sides eorre-
sponding to the Hattened sides of the mandrel,
substantially as set forth. .

In testimony whereof I have hereunto set
my hand.

JOHN FARRELL.

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