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‘taken on the line 6 6 of Fig. 7.

UNITED STATES

PaTENT OFFICE.

THEODORE M FOO[‘E OF NEW YOhK N. Y., ASSIGNOR TO EDWIN H.
' BROW’N OF SAME PLACE

WIRE-DRAWING MACHINE.'

DPECIFLGATION formme‘ part 0*’ Letters Petent No. 666 048, dated January 15 1901

}E\.nphca,tmn ﬁled April 14, 1899,

serial No, 712,962, uNe model.)

To all whom it may concern:

Be it known that I, THEODORE M. F'OOTE
a citizen of the Umted States of America, re-
siding in the borough of Brooklyn, ecity and
State of New York, heve invented certain new

and useful Imprevementa in Wire-Drawing

Machines, of which the following 19 a epeelﬁ-

cation.
My invention reletee to wwe-—drewmw ma-

chinery.

I will describe a ere-dra,wmfr machine and
also a reel which may be used in conjunction
with the wire-drawing machine, each embody-
ing my invention, and then pointoutthe novel
features thereof in the claims. |

In the accompanying drawings, Figure 1 1s
a side elevation of a series of wire-drawing
machines and a part of a reel, (the whole reel
being shown in Kig. 10,) ea,eh embodying my
invention, with bhe eleetx ic circuits employed
therein c,enventlonelly shown. Fig. 2 1is a
top view of Fig. 1, part of said view hemu‘ in

| horizontal section taken on the line 2 2, Fw

1. Fig. 3 15 a louﬂltudmel sectional view
taken on the line 3 3, Fig. 2. Iig. 41sa trans-
verse vertical sectional view taken on the line
4 4, Fig. 1. Fig. 5 1s a transverse Velbieel
eeetmnel view taken on the line 5 5, Fig. 1
Fig. 6 is an enlarged horizontal sectional Vlew
Fig. 71is a
transverse sectional view taken on the line
7 7, Fig. 6. Fig. 8 is a view similar to Fig.
but shewmﬂ' the position of the parts of the
elutch after the magnets have been energized.
Fig. 9 is a transverse sectional view teken on
bhe line 9 9, Fig. 6. Fig. 10 is a side eleva-

* tion of the reel n which my invention is em-

4.0

bodied and a part of a wire-dr awing machine,
Fig. 11 is a top view of Fig. 10. Fig.12 1s an

enlarged transverse vertical sectional V1ew_

t&ken on the line 12 12, Fig. 10. Fig. 13 is a

. sectional view taken on the line 13 13, Fig.

12. Fig. 14 is a view similar to Fig. 13 bub

ehowmg the position of the parts of the cluteh

after the magnets have been energized.
Similar letters of reference designate corre-

- Sponding par tsin ell of the figures ot the draw-

50 dmwmn‘ machines, whleh as shown, are SO | the uprights a’, and ¢ pulleys provided on one

ll]U‘S

A A', and A-® represent series of wire-

“and a die a,3 located in said box.

| arranged as to give a sueeesswe and continu-

ous reduction to a wire A3,
H represents a reel pleeed at the end of the

series of machines and which in the example

shown also acts as a wire-drawing machine
as it gives the final reduction to the wire.
Each machine and the reel may comprise a
bed or base ¢ and uprights a’'.
and, if desired, the reel is provided with a
die-box ?, containing a lubricating liquid,
Leoeted in
advance of each die on each machine is a
drawing-head B, which is rotated as herein-
after described to draw the wire. As shown,
each drawing-head delivers by way of an
idler or idlers to the drawing-head on an ad-
jacent, machine, or a drawing-head may de-
liver directly to a reel. Hach machine 1s pro-
vided with means for regulating the draftv of
a drawing-head, and these means are con-
trolled by the wire delivered from one draw-
ing-head to another. In case of a drawing-

hedd delivering directly to a reel I plovlde'

means intermediate the drawing-head and
reel forregulating thedraftof the leel through
the die, which means are also controlled by
the wire delivered from the drawing-head to
the reel. The means for 1eﬂ'u1ebmu' the draft
of the dr a,wmmheed or reel comprise a cluteh,
which is plefela,bly an electromagnetic frie-
tion-clutch. Thecircuitof the magnetsineach
clutch includes a controller, which controller
is in the path of the wire delivered from one
drawing-head to another. The controller is
of such construction that when excess ten-
sion is put upon the wire it will be operated
to open the circuit of the cluteh of the draw-
ing-head to which the wire is being delivered
to stop that drawing-head from operating the
wire, and thus relieve the wire of tension.

- The machines are all of substantially the
same construction, so thab the following de-

y 29

Fach machine
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seription, which is of one machine, w1ll ep- |

Iply equally to all the machines.

All the machines combined may be consid-
ered as a single machine in which a continu-
ous and successive reduction of wire 1S ef-

fected.
C represents a shaft suitably jour naled in
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of 1ts ends.
machines are belted tOﬂ'e‘Lher S0 that a sin-

gle source of power may operate all of the
machines.

cluteh D, preferably an electromagnetic fric-

tion-cluteh, which when operated couplesand

uncouples the shaft C with the shaft of.-the
drawing-head.

b represents the shaft of the drawing-head,
‘which issuitably journaled in the uprights a’,
and 0’ represents a gear-wheel fast on said-
shaft, which meshes “with a pinion d, that is
loose on the shaft C. |

Inadvance of the drawin ﬂ"-hed,d B Ipr efer-

, ably arrange a’ second dmwnm head B’', that
is fast on a shaft b2, which shd,fb is sulba,bly'

journaled in the upuﬂ‘hts

b® represents a gear- Wheel fast on the shaft
b?, which ﬂ‘ear-wheel meshes with the pinion
d. Tt will therefore be seen that when the
shaft C is coupled or uncoupled with the
shaft 0 it will also be coupled or uncoupled
with the shaftb? I wishitto beunderstood,

however, that the drawing-head B’ may be
omitted, and also, if deswed the cluatech D

may be provided on the shaft of the drawing-
head and so arranged thereon that the head
will be rotated . when the magnets of the
cluteh are energized and stopped from rota-
tion when the maﬂ'nets are deénergized. This
1s the arrangement preferred for the reel, as
will be hemlnafter set forth.

- The drawing-head B’ delivers the wwe.tc}
an 1dler K, carried on a shaft e, which is
journaled in extensions ¢* of the uprightsa'.

- From the idler E the wire passes over anidler

40

F to another idler E', carried on a shaft- e,

which is journaled in the uprights a'. The
wire then passes from this idlerto a disk-die
on an adjacent machine. The idler F iscar-

ried on a shaft £, whichisjournaled in swing-

ing arms /', which arms are fulcrumed on a

rod a’, held in extensions a®of the uprights

45

50

!

a’. Oonneeted to one of the arms is a lever
or extension g, which may form part of a con-
troller for one of the clutehes D. The con-
troller carried by each machine- preferably

does not actuate the cluteh for the drawing- |
head of the same machine, but the clutch for

the drawing-head of an adjacent machine.
With this arrangement the wire intermediate
the dl&WlﬂW-he&d will be relieved of all ex-
cess tension, so that & very high speed may

- be obtained for the machines without at the

33

60

tion.

05
.. shaft C and is provided with.a sleeve-d’ on

same time having any additional strain put
upon the wire. A clutech and a controller
therefor are also provided for the reel.
controller is-located in the path of the wire,
leaving the last die in the series, and when
there is tension upon the wire it operates the
controller to stop-the reel from further rota-

employ is-shown more particularly in. Flgs 6,
7, 8, and 9.

'I‘he pinion. d is loosely mounted upun:the

As shown the pulleys of all the

This shaft Cis provided with a |

secured to the plate d°.

the drawing-head B is ma,de to rotate.
clamping of this band about the flange d% is

This

The form of clutech that I plefelably-

39;6}048 |

side thereof. The pinion d also carries a
circular plate d8, which may be integral there-
with.. --

d* represents an integral peripheral flange
extending at right angles from the plate d?.

d'® represents a plate removably connected
with the flange d-. .

d’ represents a circular plate loosely car-
ried on the sleeve d?, and df an integral pe-

‘ripheral flange thereon, which extends in a

direction from the plate d°® that is parallel
with the flange d* The flange d° is cut away,
as shown at d°, to accommodate a block 8,
that is carried by the flange d*

d’ represents a series of magnets which are
Each of these mag-
nets is provided with two windings of wire,
one of whieh windings, and pt'ef_embly the
outer winding, is composed of a coarser wire
than the inner winding. The two windings
of each magnet may be wound on the core in

| opposite directions, so that when a current is

passed through both windings in- the same
direction the magnetism of the inner winding
will be opposite to that of the outer wmdmg

70

/5

30

Instead the two windings may be wound

in the same direction and currents passed
through them in opposite directions to.obtain
the opposite magnetisins. In either case the
magnetism of the inner winding ismaintained

at all times for the purpose of discharging
| any residual magnetism of the outer wmdmﬂ'

remaining in the core after the current is cut
out: of this winding. In Fig.7 I have shown
in. outline the two wmdmtrb of wire and the
connections between the magnets. The ter-
minals of the windings. are pasased. through
insulated eyes 2, carried in the plate d°, and
threugh anopening d® in the plate d3,through
tubes d* to rings or bands to be hereinafter
referred - to. Opposite the magnets is a ¢ir-
calar plate d'?, which turns with the shaft C.

It is provided with a flange d13, which is in-

closed: by the flange d°.

d' represents a ba,nd of 'conmdemble width

which is adapted to be -clamped about the
flange d**. One end of the band is secured
t0o: ‘nhe block d8, while its other end is bent

‘over the edge d1° of the cut-away portion d°
| of the 1l
about the ﬂaﬂﬂ'e d', the plate d® and pinion d-

ange .

When this bend is clamped

are made to.turn mth it, and in this manner
The

accomplished in the following manner: When
the outer windings of the maﬂ*nebs are -ener-
gized, the plate d*? will be attracted by the
malﬂ'nets, and through the attraction exerted
by the magnets the plate d° will move with
the: plate d'®. As the plate d® is moved with

| the plate d* the band d* will be tightened
or clamped. about the flange d*?, as shown in
_‘Fﬁig.: 8.

"Fhe frietion between:the-band and
flange d' will prevent relative movement of
these parts, and thus cause the flange to move

the plate-d*and pinion d.. As soon as the

one side thereof &nd a sleeve d? on the other | ecurrent is cut out of the 0ute1 windings of
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ithe magnets, the cores will be deénergized of

the magnetism produced by the outer wind-
ings, and the plate (' wﬂl rotate without the
plate . -

d® and d* represent the terminals of the
outer windings of the magnets and d' one
terminal of the inner windings, the other ter-
minal being connected with one of the ter:m
nals of the outer winding. |

Z represents a ba;tterv located in the ter-

minals of theouter windings, to which the ter-
minal of the inner winding is secured. The

terminal d'* of the winding is secured to the
terminal of the outer winding just referred

to 1in such manner that the battery Z will be
included between the terminals of the inuoer
windings, so that the inner windings of the
magnets will always contain current,and thus
energize the core.

and cause the plate d° to rotate with it.
terminals d%, d*, and d'7 are connected with

contact-pleces 1 o 3, which bear upon rings or

bands 4, 5, and 6.. These rings or b&nds are
sepdrabed and secured to a bleeve of 1nsula-

tion 7, which is loose npon the sleeve d'.

(x IBpIESE}Ht& a controller provided in the
circuit of theouter windings of the magnet. |
‘As shown, the controller COI]]pl‘lSBb the arm
g and the adjustable screw g which is car-

ried in a bracket extension g? of one of the
uprights. The controller on each machine is
so arranged as to be normally closed, in which

position the magnets of the cluteh will be
~energized and the drawing-head will be ro-
As soon as there is any excess ten-

tated.
sion on the wire intermediate the drawing-

heads on any two machines the idler F is

rocked, soas to movethe arm g, and thus open
the cireult. |

g° represents a Spl‘ll] one end of"which 18
connected with the arm g, whlle the other end
is connected with a Screw g* which is adjust-
able in an extension g°. B}» adjusting the
screw g* the controller mmay be made to open
under the slightest tension or a very heavy
tension.

Referring now to the reel &hown in Figs.
10 and 11, H represents the reel which winds
the wire dfler 1ts final reduction thmuﬂrh 1ts
die. The reel is keyed to a shaft A, which is
journaled iu extensions of the uprights o/,
and its rotation is effected through thecluteh
D, whichisprovided on theshaft .. The parts
of the ¢luteh and their relative positions are

the same as hereinbefore described, except
that thesleeved' is extended tocarry the driv-

ing-pulley c. Thedriving-pulley is belted with
the other pulleysinsucha manner that when
the reel is coupled to the shaft it will rotate

in the.direction of the arrow, Fig. 10. Refer-
ring now to Fwe 12, 13, and 14 it will be seen

thaJt when Bhe pulley ¢ is rotated the sleeve
d' and plate d?® will rotate with it. The plate
45 will also rotate with the sleeve and plate
d® by reason of the band d'® having its ends
Lonneeted with these parts.

The magnetism so pro-
icient to attract the plate d'?
The
a tre msfmmel‘ coil 5.

sition of the parts during rotation and with-
ont the magnets being energized is shown in
Fig. 13. As soon, however as the magnets
are eneryized the attlaetmn thereof Wlll.re-
tard the movement of the plate d®° and thus
cause the band d* to be tightened around the
flange of plate d%, as shown in Fig. 14. The

'pldte d** will Lhen rotate with the sleeve d’,
and as it is keyed to the shaft of the reel the.
Thecon-

end will be caused to rotate with it.
troller employed for the magnets is the same
as hereinbefore described, except that it is
swung from theshaft 2. Theoperation of the
COI]'LI‘OUGI is the same as herembefore de-
scribed. -

-Irepresents adevice for annealing the wire.
It comprises a suitable support 2%, which iq
secured at one end to one of the aprights o'
and pruvlded with a yoke 7% at its other end.

Arms ¢* are secured to the yoke 43, and con-

nected with the arms 2* are two te: minals of
A low potential car-
rent is sent through the coil to heat the arms
1! 1o an a,nnea,lmﬂ' temperature.

der the arms ¢, and thle annealed.

- What I claim as my invention is—

1. In a continuous wire-drawing machine,
the combination of a plurality of dles a plu-

As the wire
passes from the dP&WIHﬂ‘ head it is passed u n-

70

7

30
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rality of drawing-heads and a reel, a continu-

ousiy-rotating shaft for each head and for
the reel, the electromagnetic means for oper-
atively connecting and disconnecting each

100

head and the reel with its shatt, and a con-

troller for each of said electromagnetic means
which 1sin the path of travel of the wire, said

controllers being adapted to independently
acluate each 1ts elpetromdﬂ‘uebw means, sub-

stantially as specified.

I05

2. In a wire-drawing machine the (,ombl-'

nation of a die, a dra wmw-head in advance of

‘saiddie, a con bin’u{)llsl)*nl'otating'shaft forsaid
head, electromagnetic means for operatively

counecting and disconnecting said shaft and

head,and a controllerforsaid electromagnetic

means which lb in the pdth of travel of the
wire.
3. In a wire-drawing nmehlne the combi-

I10

115

nation of a die, a dmmng-hedd a continu- |
ously-rotating shaft-,_ an electromagnetic frie-.
tion device for operatively connecting and

disconnecting said shaft and head, a circuit

and source of power for said electromagnetic

device, a controller in said ¢ircuit in the path
of travel of the wire, said controller having

‘sald circuit normally closed to permit the
electromagnetic device to always have the
shaft and head operatively conuected, and.

adapted when excessive tension is on the wire
to open the circuit to disconnect the shaft and

‘head and when said tension is removed to
again close the circuit to again cause the elec-

tromaﬂ*neme device to operamvel} connectthe
shaft and head.
4. In a wire-drawing machine, the combi-

nation of a plurality of dies and drawing- -

The norma,l po- [ heads, a continuously-rotating shaft for each

120
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‘head, an electromagnetic frlctlon devwe for
| Gperatwely connecting each drawing - head

with a shaft, a clrcmt and source of power
for each electromaﬂ'neuc device, a controller

for each circuit, Wthh controllers are in the

path of travel of a wire to be drawn through

the dies, said controllers and circuits bemﬂ'

1ndependent of one another and each con-
troller arranged to have its circuit normally

closed and adapted to open its circuit when .
the wire passing it is underexcessive tension,
and to again close its circuit when the ex-

cessive tension of the wire is reduced.
5. The combination of a wire-drawing ma-

chine having a die and a drawing-head in ad-
vance of the die, and a reel; sald reel com-

prising a wmdmﬂ*—drum a contmuously—ro—
tating shaft, a devwe eomprlsmg electromag-
nets for opera,twely connecting and discon-

necting said shaft with said drum, a circuit

and source of power for said magnets and a

controller in said ecircuit, said controller be-

ing adapted to have said ecircuit normally
closed to permit thedevice to operatively con-

operated by the wire pa,ssmg from the draw-

ing-head to the drum, when the wire 1s under

excessive tension to open said circuit and
cause the devwe to disconnect the shaft and
drum.

6. In a mre-dmwmw machine, the eombl-

‘nation of a die, a plura,hty of drawing-heads

in advance of said die, a continuously-rotat-

ing shaft, a clutch for operatively connecting

and disconnecting said shaft and drawing-

heads, and comprising electromagnets, a cir-

cuit and source of power forsaid magnetsand

acontrollerineluded in said circuitwhich nor-
mally keeps said circuitclosed and adapted to-
be actuated by the wire being drawn when

under excessive tension to open said circuit.

7. A cluteh for use in wire-drawing ma-
chines, having in .combination a constantly-
'rotatmg %haft a part havinga flange moving
with the shaft a second part norma,lly sta-

tionary and carrying electromagnets, which

- when they are energized will cause the part

,50

carrying them to rotate with the first-men-
tioned part, a third part which is geared with

a head for drawing wire, and a band carried

by said second and third parts, which is adapt-
ed to be tightened about the flange of the first-

mentwned part, a circuit and source of power |

666,048

in said ecircuit. |
8. The combmatmn in a wire-drawing ma-

for said magnets, and a controller prowded |
-

chine, of a plurality of dies, a rotatable draw-

ing-head and an eleetromagnetw clutch which

controls the operation of said head located In

advance of each die, a circuit and source ot
power for the maﬂ'nets of each cluteh, and a
controller mcluded in each circuit, said con-
trollers each comprising a movable idler over
which the wire passes as it is delivered from
one drawing-head to another, and a spring-
actuated lever operatively eonnected with.
said i1dler.

- 9. The eombmatwn in a wire- drawmw ma--
rotatable dra,w-_

chine of a plurality of dies, a
ing-head and an electromagnetic clutch which
controls the operation of sald head located in
advance of each die, a circuit and a source of
power for the magnets of each cluteh, and a
controllerin each clrcmt sald con troller com-
prising a movable idler over which the wire
passes as it is delivered from one drawing-
head to another, a lever adapted to be moved

.........................................................................................................................................

by satd 1dler &ﬂ'amst the action of ‘a spring
and means ior a,dJ usting the tensmn of said

spring. | |
10. In a wire-drawing machine, the combl—

nation of a die, a drawing-head in advance of

said die, a constantly- rota,tlnﬂ' shaft, an elec-
tromaﬂ*netlc frietion - clutch for operatwely
eouplmﬂ" and uncoupling said shaft with the
drawing - head, said clutch comprising a
flanged plate thh rotates with said shaft, a
second plate normally stationary and carry-
ing electromagnets, which when they are en-
ergized will cause the plate carrying them to
rotate with the flanged plate, a third plate
also normally Statlonary which is geared with
the drawing-head, a band carried by said see-

ond and thud plateb and surrounding the
flange of the flanged plate, which band is

twhtened theremound when the plate carry-
ing the magnets is. moved with said flanged
plate to cause the third plate to rotate with
the shaft, and a controller for said clutch.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
) THEODORE M FOOTE.
Wltnesses |
W. LAIRD (-;OLDSBOROUGH
J. EUGENE SONNER.
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