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> To all whom it may concern :

Be it known that I, JomN FARRELL, of
Pittsburg, county of Allegheny, Stateof Penn-

- sylvania, have invented or discovered a new
5 and useful Improvement in Machinesfor Malk--

- Ing Electric Cables; and I do hereby declare:
the following to be a full, clear, concise, and
exact deseription thereof, reference being had .

- to the accompanying drawings, making a part.
ro of this specification, in which—like letters n-;

dicating like parts—

Figure 1, Sheet 1, is a view in sectional ele- -
vationofmy improved machine, Fig. 2, Sheet

- 2, 1s.a vertical sectional view, to an enlarged
15 Scale, of the die, mandrel, mandrel-head, and
- surrounding devices, the section being in the |
- same plane as Fig. 1. TFig. 3 is a sectional
- view of the parts.shown in Fig. 2, the planeé
~ of section being at right angles to that of Figs.
20 land 2. Iig.41is a perspective  view of the
- mandrel or wire gnard. Fig. 5 isaperspective:
- view of a piece of conductor formed by my im-
- proved machine. TFig. 6 isa perspective view, :
~ to areduced scale, of the mandrel head or sup- .
25 porty and Fig. 7, Sheet 3, illustrates,by a view
1n sectional elevation, certain modifications in |

the construction of certain parts of the mna-
chine. '

My invention 'relates_ tO certain improve-

30 ments in machines for covering electric-circuit

wires with ‘a body of lead, and more particu-

larly to that class of machines embod ying the
-well-known principles of construction and op-

- erationemployedinlead-pipe machines. "Such
35 machines usually consist of a hydraulic eyl-

inder and piston for imparting power and mo-

- tion, a eylinder for containing the lead. a die |

~and core for forming the pipe-like article, and

- a ram or plunger for forcing the lead out of

40 its cylinder through the die, and wheén 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. B

45 My invention consists in the construction
‘and combination of the mandrel, with its sap-

porting-head and with the die and cylinder,
~ ashereinafter more fully described and claimed.

In covering circuit-wires with lead itis highly

N 50 Important that the die and mandrel should re-

- ain in fixed, immovable relationship as re-

Yy

| mediate under support for the lead-cylinder,

gards each other in order to securea good and
‘uniform product. . - R
- In machines of this class, as heretofore con-
structed, serious difficulty has been experi-

enced in maintaining the mandrel and die in

proper relationship for doing such work sue-
cesstully, owing to the yielding or stretching
of the frame-work and other supports for these -

parts under the immense pressure employed.

{  The purpose of my invention is to obviate

| these difficulties, and this I do by a machine
constracted as folliows: .

- To ahydrauliceylinder, A, issecureda cross-

hiead, B, by columus or bolts C, these parts .

constituting a frame-work by which the re-
maining parts of the machine are sapported.

and piston - stem 1), of size and strength

‘adapted to the class of work referred to. The
upper end of this cylinder is closed by a head,
A’, through which the piston-stem passes, amd
this head, as well as the two faces of the pis-

ton, are packed with cups d, to prevent leak-
age. Ports a a/ are provided at or near the

opposite ends of the cylinder for water supply

and exhaust from any suitable h ydraulie press.
These ports may be controlled by valves sab-

| stantially as in steam-enginesor in other suit-

able way whereby the piston may be operated

both ways by water-pressure. I do not deem
1t necessary to show such valves and power
apparatus, as such devices are well known for

kindred purposes. And instead of hydraulie,
steam or other power may be employed for
actuating the piston in accordance with well-
known prineiples. = ' .

On the upper end of piston-stem I} is fixed

a platen, D? which carries a hollow bed-block, -

H, and lead-cylinder H. These parts B and

‘H are secured to the platen by bolts F,in any

desired number.

~InIfigs.1,2,and 3 th;e'hbloclzf Eisshown larger

than the lead-chamber H’, and forms the im-

Go

The cylinder A is provided with a piston, D,

75
80'-
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the two being rigidly -connected by the bolts

to the platen. This feature of construction
may be varied or modified, however, as pres-

L A

‘ently described, without departing from my in-

vention. o o
_In the upper end of tubular passage K/ of
block E, is seated a die, ¢, having a central

1CO
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. opening, ¢/, therein, corresponding in form to

10

1%

the desired exterior form of the cable or con-
ductor. This die is adjusted vertically by
wedges ¢ moving in recesses ¢ and operated

by serew-rods €2 as represented in Figs.1land

2; or liners ¢* may be employed for this pur-
poqe, as represented in I'ig. 7. “The pressure
unpon this die is downward. Consequently 1t
will be held to its seat thereby.

Immediately above the die ¢ is a mandlel
head or sum)mt I, carrying a hollow stem, ¢.
The upper face of this head closes the end of
chamber H’, and forms, substantially, a bot-
tom for such chamber. Openings ¢ ¢ 1n any
desired number are provided on either side of

die ¢. I prefer to make the upper part of this

- head of proper size to fit elosely within cham-

25

ber H’, with a shoulder, *, below adapted to
it under the cylinder- b]ocl«: H, whereby the
head is held in place.

The shoulder i° may
L eomitted, 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 I, as at u, so as to prevent lead from
entering between its under face and its seat,

~ thereby disturbing the acenracy of adjustment

35
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‘the points of the nipples.

required between the die and mandrel, as
20

hereinafter described. |

A chamber, I’,1s made in the under face of
this head, directly over the die ¢ and on &
threaded pipe-like projection, ¢, is screwed a
hollow mandrel, IR.
thiswandrel 18 by preference made cylindrical,
as in If1g. 4, and its lower end or point is re-
duced to a form corresponding to and adapted
to enter the opening ¢’ of die e. In ihe lower
extremity of this mandrel are made perfora-
tions 7%, through 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 77,
which 1ncrease i depth toward the ( extremlty
The purpose of these grooves or channels is to

oive 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 havingseparate tubular 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
In such construc-
tion considerable space is occupied by the
separate nipple-walls and by the openings be-
tweenthem. Consequently the wirescannot be
brought close togetherin the cable and a large

amount of lead is required for covering a com-

65

paratively small number of wires.

In my improved mandrel I do not employ.

‘the stem ¢, which permit passage of lead from |
chamber H/to the under side ot the head and to

The threaded socket » of |

adapted to receive

262,027

in the outer surface, which give direction to
the flow of lead, aud the lead is formed 1nto a
tubunlar covering around each wire below the
point of the mandrel. DBy this means I can
make the wire-perforations 7 much closer to-
gether than heretofore, and consequently can
cover a2 much larger number of wires with a
ogiven 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 ¢onstruction.

The hollow stem ¢, through which the wires
w are carried, is extended by a pipe, j, up-
ward through the lead-chamber H’. |

70

75

80

A tabular ram or plunger, S5, adapted 1n

form to enter and fill closely the chamber H’,
is rigidly bolted to the cross-head B, with 1ts
central passage, 8/, inline with the pipe j be-

low and the hole b above, through the cross-
head. The passage thas prowded to and
through the mandrel may be used not only for
msertmg wires, as stated above, but also as a
receptacle for insulating material with which
to coat or cover the wires, as hereinafter de-
scribed.

In the lower end of ram S is seated a die, s,
and fit closely upon the
pipe 7, 8o 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- sarface to the bear-
ing of the die.

In the operation of this chhme the wires
w are passed downward through perforations
r? into the passage L’'. The (,hamber_ H' is
filled with ledd, and, while the charge is. still
hot—say, as soon as it is set—power 1S ap-
plied to raise the piston D, and with it the
block E 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 die ¢
and over fmd 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 R and
die ¢. TFor example, if the mandrel be inserted
well into the die, say, until the upper ends of
tbe grooves #' are at or below the .plane ot
oreatest contraction in die-opening ¢/, the lead
covering will be pipe-like or tubular 1n form,
but flattened, the wires being inclosed within
its interior walls in one common passage or
opening.
grooves ' are in or slightly above. the plane
of oreatest 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.

‘By lowering the- die, so that the
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In this operation, one function or purpose of

the grooved mandrel IR 1s 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

the separate nipples, but simply form grooves | be covered loosely or the lead may be pressed

130
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the lead to press the wires with the desired

~degree of tension; butitisalso importantthat

this adjustment, which in practice must be

- given when the apparatus is not at work, shall

I.S

remain fixed and unchanged when the parts

in doing such work. This latter feature of
stability is fully secured Ly wy improvement,

and by means of it and the facility afforded

~ for accurate adjustment I am enabled to ap-
Pply a lead covering to wires previously cov-

20"

ered with insulating material without ljary
thereto. -~ .:
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 upon

~ thehead and mandrel. Consequently therewill

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-

30 . _ _ . | |
-1n other words, that the resultant of lead press-

~ure by one and the same device. This sup--

. 3 g port is direct, and the conditions are substan-

45

ing-pressure by the same block of metal—or,

ure. upon each is in the same. direction, and
support 1s given to both as agaiust such press-

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,
40

except as change is made intentionall y by the
means provided for that purpose. -

In. illustrating my improvement ( Shee_ts 1

and 2) I have shown the die and head sup-

-ported on and movable with the piston D ; but
this feature of constraction may be varied

without departing from my invention. For

~example, the block E may rest on a solid bed

50

and the ram S be made movable and con-
nected with the piston. In such case the cyl-
inder H, head, and die would be stationary, but

the relationsbip of these parts both in adjust-
~ment and stability would remain as in the form

shown; or, as illustrated in Fig. 7, Sheet 3,

‘the block E may be made, like ram S, to enter
5 ehamber H’, the head being _
Aty and both the die and head being supported

bolted to it,as at

- -0t it substantially as before, except that the
“Bead is made of uniform diumeter without the

I .|. 60

shoulder %, Then, as the piston is raised the

head, die, and-‘plunger-like support will be
- carried into the ¢hamber B/, the bolts 17 slid-
. Ing inthe lugs % as the piston is raised and
lowered. | E | |
In practice the head moves in the chamber
with considerable friction, enough to support
and carry with it the cylinder, unless the lat-

-are subjected to the heavy pressure .:required:*-f_

!

l

‘the piston is raised the cylinder, with the lead
therein, will also be-raised, until the upper

plunger, S, enters the ehamber. The .further

‘upward movement of the cylinder will then

be arrested Ly the friction incident to displac-

this modification the body of lead - in chamber

H’1is stationary therein, and the special ad-

vantage secured is in reducing friction inei-

dent to moving a body of lead under pressure

through a cylinder. \When the chargeis thus
pressed out the piston D is lowered, and the

rods Forthefrictionofhead Iintheec ylinder will

- closely thereon, as desired. The range of ad- | ter be beld by other means. Covsequentlyas
~Justment required to effect such differences of

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

greab 1mportance not only to provide means
for accurate adjustment between the die and
~mandrel; which I have done by making the
die adjustable, as described, in order to cause

70

ing-the lead in the cylinder, or stops S’ or
other suitable means may be employed. In

75

8o

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 advauntage 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 bloeking, or by friction of plunger N
S the nuts » be loosened and the block K, with
die ¢, be lowered. The head I, owing to the

tightoess of its fit in chamber H’, will be held

be made,

cylindrical. |
preferred. Assuch conductor.is formed in the
machine it is passed downward into the pas-

35

_90: B

_ 95
up, thus enabling the workmen to reach the -~

‘wires below the maundrel without difficulty.

-Ou replacing the parts the dowel-pins o will
1nsure their return to proper position with re-
lation to each other. . A -
- By using dies and mandrels of suitable form oo
~conducters of various forms may
either flattened, as in TFig. 5, or more or less
The flattened form is ordinarily

100

105

sage I, and, being deflected by block P, (see

passage, it 1s discharged laterally through side
opening, P’. Asit emerges from this opening

TFig. 3,) or other suitable device placed in such

ITO

1t 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 placicg in the hol-

r15

low stem ¢ § an insulating snbstance which be-. -

‘comes fluid or plastic under heat—as piteh, as-
‘phaltum, paratfine, or equivalent substance—
‘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-

120

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 vacuum in the wire-passages of the

conductor. Consequently air-pressure from

above will foree 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



“in the'lead covering is principally to protect | in
“the wire from such agencies as are hable to
be conducted from without through the lead | space or separate wires in the process of cov-
covering, and while it may be applied directly

ure and injury from other causes. _
pose of such covering additional to and with-

to a naked wire, yet I prefer to make use of

jusulated wires of the ordinary kinds, in which

IO

15

~where two or more wires are separately em-
20

2 5

case this covering, embedded or packed 1n the
wire-passages under air pressure, as described,

may act not only as a preservative, but also
This method of
covering wires with both insulating material
and a body of lead, both beiug done under
pressureinoneoperation and with onedeviee, T
consider an important improvement, and it

as an additional 1msulator.

may be practiced in connection with one or
more wires inclosed within a common tube, or

bedded in a body of lead, as represented in
Fig. 5, both such forms being made as desired
by proper adjustment of the die and mandrel,

a8 hereinbefore described.

When onechargeof lead isnearly exhausted
from the cylinder another mway be supplied
readily and quickly, and thus the lead-covered

conductors may be formed of any desired

length, limited only by facility for haundling

30
'mandrel-head, thus forming a rigid attach-

_40

5O

‘sides of the mandrel. .
-construetion, because thus the metal passes

48

‘the same when finished.

I have shown the mandrel R serewed to the

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

by the exudation of metal; and it 1s obvious
‘thatotherformsofconnection maybeemployed,

provided such conuection affords a rigidity

with respect to pressure from exuding metal.

It will be observed that in the construction
described the openings ' ¢/, through which the
lead passes in going from the lead-cylinder to
the die-cavity,arearranged ou sides of thestem
¢, corresponding in position to the flattened
This is the preferable

directly to the sides of the series of wires, and

‘has no tendency to throw them out of line or

to erowd the edge-wires over toward the cen-

‘ter, which tendency would exist if the metal

were forced down edgewise as regards the
band of wires. : | _
The grooves 7' +' also perform a function in

connection with the flow of lead in the guid-
‘ing or spacing of the wires; but their use as ;

4 | ' . 262,027

The pur- | regards such function,w hen separate spacing-

perforationsare not employed, will be included
the subject-matter of a separate application.
I am aware that it bhas been proposed to

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 beld in proper relations by the
separate perforations, and by directing the
fiow of lead by the side grooves, 1/, 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 manufactuare

thus made wmay include patentable invention,
‘the same will be claimed in a separate appli-

I claim lLerein as my invention—

53

6o

70

‘1. The ¢ombination of lead-c¢ylinder H, tu-

bular support I&, mandrel R, die ¢, sliding

wedges e, and screw-rods ¢?, sabstantially as
described, whereby the die is made adjustable
toward and from the mandrel.

2. In combination with the platen D? ata-

bular support, I, and lead-cylinder H, both
being bound to the platen by bolts, as de-
seribed, die ¢, secared on the support, mandrel-

lead 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 ifs 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, 1n com-

‘bination with a mandrel-head, I, baving pas-
sages ¢/ ¢ through the same on sides corre-

sponding to the lattened sides of the mandrel,
substantially as set forth. g

In testimony whereof I have hereunto set
my hand.

JOHN FARRELL.

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