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Application March 16, 1954, Serial No. 416,528
4 Claims. (CL 205—16)

This invention . relates to an improved process and
apparatus for coiling wire.

A common practice in wire manufacture is to wind
the wire on a spool as it comes from the wire-drawing
machine. If any substantial quantity of wire is to be
wound upon the spool, the spool itself becomes a rela-
tively heavy and expensive item. This adds to the ship-
ping and handling cost and has the further objection that
it is difficult to pay off properly to a fabricating machine
which uses the wire, because of the inertia of the heavy
spool.

It has also been proposed to package the wire in coil
form so that it can pay off without having to move the
entire coil. More recently, efforts have been made to
coil the wire into cylindrical drums having a central
hollow core. These drums are relatively cheap since
they can be made principally from hard pressed paper
board. Furthermore, very much greater continuous
lengths of wire can be shipped and handled than in the
case of loose coils. This, of course, is advantageous to
the user of the wire, and furthermore there is less diffi-
culty in paying off the wire from such a drum.

When any type of strand material is laid into coil
form there is @ tendency for a twist to accumulate back-
wardly into the uncoiled portion to the extent of one
tarn for each circle of the coil. This can be demon-
strated when one attempts to coil the familiar garden
hose upon the ground; unless the uncoiled portion is
turned upon itself the coil has a tendency to snap into a
figure 8 shape. )

In the case of hot material, or very soft material, or
very fine wire, this is not a serious problem because the
twist is absorbed by the material itself during the coiling
operation. However, in the case of most of the com-
mercial wires this problem' must be taken care of in
some manner. It has been proposed to rotate the drum
as the wire is laid into it from a stationary guide tube,
and this practice is fairly satisfactory up to drawing
speeds of 500 to 700 feet per minute. However, present
day drawing speeds are more often 2,000 to 3,000 feet
per minute. With the rotating drum method wire can-
not be handled satisfactorily at such high speeds. The
centrifugal force of the wire causes it to try to assume
the largest diameter possible and press against the outer
wall of the container. The wire does not lay evenly in a
coil and it is impossible therefore to get any satisfactory
quantity into the drum,

An object of this invention is to coil the wire into a
stationary drum, or perhaps a relatively slow-moving
drum, at any desired speed and at the same time elimi-
nate the tendency for the wire to twist upon itself or to
assume a figure 8.

According to our invention a rotary movement is im-
parted to the wire and it is then led through a guide tube
or distributor which is rotated to lay the wire in a sta-
tionary coil. The speed of rotation of the distributor
can be varied according to a predetermined pattern so
as to vary the diameter of the coil which is laid in the
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drum so that the wire can be made to fill substantially
the entire space in the drum between the core and the
outer wall, or at any rate a great deal more wire can
be placed in the drum than by any method where the
coils can lay hit or miss in any fashion.

Our invention involves a rotary unit turning prefer-
ably on a vertical axis and carrying a drawing die which
performs the final drawing operation. Since this draw-
ing die is turning with the unit there is a permanent
deformation of the wire around its own axis which may
be termed a torsional deformation while it is being re-
duced in diameter so that the wire emerges from the
die with -a rotating movement about its own longitudinal
axis, whereas it had no such movement when entering
the die. Thus the rotary movement cannot back up on
the wire. This arrangment requires that the capstan em-
ployed for pulling the wire through the last drawing
operation be also mounted upon the rotating unit in the
preferred embodiment of our invention.

In another embodiment the capstan can be stationary
in substantially a horizontal plane, and the wire is di-
rected around pulleys which themselves rotate bodily
with the unit.. In this way the wire is made to wrap
around the stationary capstan, and is finally taken from
the capstan by a guide tube travelling with the unit.
While this second arrangement does not require a sepa-
rate motor for driving the capstan, it does not permit
varying the speed of rotation of the wire relative to the
drawing speed. In the preferred embodiment a motor is
mounted on the rotating unit to drive the capstan and
because of the factor of weight it is preferable to use a
high pressure hydraullc motor.

The accompanying drawings show a preferred em-
bodiment and some modifications which the invention
may assume in practice.

In the drawings:

Fig. 1 is a front elevation of a wire-drawing and coil-
ing machine embodying the preferred form of the in-
vention.

Fig. 2 is a vertical section through the machine and
showing diagrammatically the hydraulic controls asso-
ciated with the machine.

Fig. 3 shows a modified form of the invention in side
elevation and partially in section wherein the capstan
may be driven by a gear arrangement as the rotary unit
is Totating..

Fig. 4 is a schematic front elevation of the Fig. 3
form, and

Fig. 5 shows another modified form of invention
wherein the capstan is stationary.

In the preférred embodiment of the invention, as
shown in Figs. 1 and 2, the rotary unit is generally 1nd1-'
cated by the numeral 1() and is mounted in a housing 11
supported by a suitable support frame 12 so was to posi-
tion the rotary unit and housing directly above a con-
tainer I3 into which the wire X is to be coiled. The ro-
tary unit 10 consists of an elongated vertical shaft 14
which turns in suitable bearings 15 and 16 carried by
the housing 11, Mounted upon the upper end of the
shaft 14 is a wire die holder 17 for receiving a die 18
which is the last drawing die in the manufacture of the
wire to be coiled by this machine, This die, by reason
of the fact that it is secured against a seat in the die
holder, will turn with the rotary unit 10. The wire X is
guided vertically into the die 18 by a guide pulley 19 suit-
ably mounted thereabove to guide the wire from a wire
drawing machine or from any machine that is paying off
wire to be coiled. The die holder 17 is preferably of
two paris so that the die can be angled to impart the
desired cast to the wire. )

The wire is drawn through the die 18 and passes down-
wardly into a central bore 20 in the shaft 14 by means
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of a powerdriven vertically-arranged capstan 21
mounted on a support plate 22 attached to the lower
end of the shaft 14 as by a collar 224, The vertical cap-
stan 2% fs mounted to one side of the wire so that a ver-
tical line through the die is tangent to the capstan, as
said capstan revolves bodily with the unit 10 around the
axis of the wire X. While revolving around the axis of
the wire, the capstan must also be turned on its own
axis to pull the wire through: the die 8. Although any
kind of motor might be used a hydraulic motor as indi-
cated at M1 is believed preferable, both because it will
deliver more power per unit of weight and can be readily
synchronized with the speed of the machine from which
the wire is delivered.

It is necessary to give the wire X several turns about
the capstan 21 and, if desired, said wire may be taken
from the capstan, directed through a set of wire casting
rolls 23 carried by the plate 22 and back onto the capstan
and thence through a guide tube or distributor 24 that
directs the wire into the upper end of container 13 where
it will fall by gravity in coil form to the bottom of said
container. A rubber roller 25 is rotatably mounted on
the plate 22 and bears against the capstan 21 to assure
that the wire X coiled thereabout will be tightly main-
tained thereon. It is to be noted that the capstan 21, the
rubber roller 28, the guide tube 24 and the wire casting
rolls 23 all operate as a unit with the plate 22. The
motor M1 also revolves around with the unit, and counter-
weights may be attached as needed so that the entire
unit will be in dynamic balarnce.

When our machine takes wire directly from a wire-
drawing machine, the speed of the motor M1 must have
a definite relationship to the speed of such drawing
machine; For this purpose a constant speed pump P1
is driven from 4 shaft 26 that in turn receives power
through a chain drive 27 which may connect into the
drive of the wire-drawing machine., The pump P1 is
connected to an oil-seal housing 28 surrounding the shaft
14 above the housing 11 by a pipe 29. Fluid under pres-
sure passes into an annular chamber 39 in oil-sealed hous-
ing 28 and thence into a long bore 31 in the rotating shaft
14, from where it is directed at the lower end of said
shaft through a pipe 32 to the capstan motor M1. The
fluid is-exhausted from motor M1 through a pipe 33 that

directs the fluid to the lower end of the shaft 14 and

into another long bore 34 in said shaft which leads to
an annular discharge chamber 35 in the oil-seal housing
28. The fluid flows from chamber 35 back to a supply
tank 36 through pipe 37. The fluid is then recirculated
from tank 36 to pump: P1 through: pipe 38.

In order to rotate the coiling unit 10, a bevel gear 40
is-keyed to the shaft 14 within the support housing 11
and is driven by a smaller bevel gear 41 having suitable
bearing support 42 in the back wall of the support hous-
ing 11, A fluid motor M2 is attached to the outside of
the housing back wall and connects to the bevel gear 41
through the wall for driving the same. The motor M2
is- fed by a variable volume pump P2 through pipe 43
and exhausted through pipe 44 directly to said pump P2
in a closed system.

The piping system and the controls for the pumps
and motors are diagrammatically shown in Fig. 2. If it
is desired to reverse the direction of rotation of the rotary
unit 10:so that the wire will lie in the container 13 in the
opposite coiled manner, it is only necessary to place a
four-way valve 45 in both pipe lines 43 and 44 under the
control of a solenoid: 46.

In order to operate the rotary unit 10 at varying speed
between predetermined- limits so as to distribute the
wire.in' uniform layers-in container 13, a suitable control
system: is- associated with pump P2. As shown in Fig. 2,
this control system involves the use of a control cylinder
47 having pipes 48 and 49 leading to the supply tank 36.
Connected. in- line with pipes 48 and 49 is a four-way
valve. 5¢ under the control of solenoid 51. A pump P3
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is connected to the pipe 48 between the four-way valve
50 and the tank 36, and may be operated by an electric
motor 52. Adjacent to control cylinder 47 in pipe line 48
is a throttle valve 53 and a check valve 54, and in pipe
line 49 is a throttle valve 55 and a check valve 56. These
valves operate in conjunction with the four-way valve 50
to control the rate of operation and reverse the direction
of control cylinder 47.

Figs. 3 and 4 show a modified form of wire-drawing
and coiling machine, wherein the vertical cdpstari may
be operated through a gear arrangement as the rotary
unit is rotating in a support frame. In this form a shaft
69 is supported in a bearing 61 on a support frame 62.
On the upper end of shaft 60 is supported a conventional
two-part die holder 63 and a drawing die 64 held securely
within said holder 63. The shaft 66 has a central bore
68 through which the wire passes. The lower end of
shaft 68 is enlarged at 685 and to which is rigidly secured
a rotary unit 65 through a keyed collar connection 66.
The rotary unmit, similar to the first form, consists of a
vertical support plate 67 having = horizontal bearing 68
supporting a capstan shaft 69 to one end of which is at-
tached a capstan 79 vertically arranged in front of plate
67. A guide sheave 70a is rotatably mounted on the
plate 67 so as to guide the wire from the shaft bore 60a
to the capstan 79 (see Fig. 4). The usual form of rubber
idler roller and caster rollers (not shown) may also bé
mounted on plate 67 and function with the capstan in
the same manner as described in the first form of the
invention.

The capstan 76, for drawing the wire through the die
64, is operated by a bevel-driven gear 71 attached to
the opposite end of shaft 69 and which gear meshes with
a larger stationary bevel gear 72 secured in a horizontal
position to a support table 62a on frame 62. From this
arrangement it will be obvious that as the rotary unit
65 rotates about the axis of the wire; the bevel gear 71
will rotate as it rolls about the stationary gear 72 to
drive the capstan 7.

In order to rotatively support the lower end of the
rotary unit 65, the lower end of the plate 67 is made
integral with a disc plate 73 and depending bearing hub
73a having suitable support in embossed part 625 of
support plate 62a through bearing 74. A wire guide or
distributor tube 75 is carried by the bearing hub 73a for
directing the wire from the capstan: 70 and ‘allows it to
drop by gravity in coiled form upon a support or into
a suitable container 76 positioned directly underneath the
tube 75.

In order to operate the capstan at the proper rate of
speed relative to the speed at which the wire is taken from
a pay-off machine, a sheave 77 is keyed to the shaft 60
between the bearing 61 and die holder 63 and driven by
belts 78 from a-similar shieave 79 keyed to the upper end
of a drive shaft 8¢ vertically supported on frame 62 in
spaced bearings 81 and 82. Between the bearings 81 and
82 is keyed a sprocket 83 operated by a chain drive 84
that may be connected into the drive of the machine from
which the wire is received.

The above form of invention may be more econoimical
to make as compared to the first form of invention but is
not as flexible in operation inasmuch as the speed of the
capstan relative to the speed of the rotation of the rotary
unit is constant. However, if desired, the large beveled
gear 72 can be mounted on‘a suitable bearing support and
rotated so that the speed of the rotary umit 65 and dis-
tributor tube 75 may be varied independently of the speed
of the capstan to obtain different size coils of wire and
still maintain the proper speed of the capstan 70:

Fig. 5 shows another modified- form of our invention
that differs from the first two forms in that. the capstan
is held stationary while the rotary unit wraps the- wire
around the capstan several times for drawing the wire
through the die, and the wire is removed from the capstan
by a distributor carried by the rotary unit. In this form,

g



2,900,073

5

the wire is drawn through a die 90 fixed in a two-piece
castable die housing 91 attached to the upper end of a
rotary vertical shaft 93 having a central bore 93a through
which the wire passes. The shaft 93 is rotatably mounted
in a housing 94 through bearings 95 and 96, and the
housing in turn supported upon a suitable frame 97. A
stationary capstan 98 is attached to the lower end and
outside of the housing 94 in a horizontal position.

The lower end of the shaft 93 extends through and
below the capstan 98 and has a large disc table 99 secured
thereto transversely to the axis of said shaft. A guide
sheave 100 is attached to the underside of the table 99
by brackets 101 and positioned in tangential alignment
with the shaft bore 93a.  Another guide sheave 102 is
mounted in the plane of the table in a biased manner and
positioned to direct the wire onto said capstan 98. The
wire as it is pulled downwardly through the shaft bore
93 is first guided around sheave 100 and then upwardly
about sheave 102 and onto the capstan 98. A rubber
idler roll 103 is carried by the table 99 and bears against
the periphery of the capstan 98 to assure that the wire
wrapped about the capstan will be held firmly thereupon.
A guide or distributor tube 104 is mounted on the table
to rotate therewith and serves to pick up the wire wrapped
about the capstan and direct it into a stationary con-
tainer 105 positioned underneath the table 99.

In view of the fact that in this form the wire is guided
about two sheaves before it reaches the capstan necessi-
tates a straightening operation upon the wire. For that
purpose, a set of wire straightener rolls 106 is mounted
upon the table 99, and one course of wire may be taken
from the capstan 98 and passed through said straightener
rolls and back to said capstan so as to impart the proper
cast to the wire as it is laid into the container.

In order to assure that the coiling machine will operate
at the proper speed relative to the pay-off machine from
which the wire is taken, the shaft 93 has a sprocket wheel
107 keyed to it at an intermediate section and having a
chain drive connection 108 with the driving mechanism
of the machine from which the wire is received.

Inasmuch as the wire drops by gravity as it leaves the
distributor tube 104, it piles up urnevenly in the container,
which preferably is of the core type. The wire may be
more evenly distributed in layers by slowly rotating the
container 105. For that purpose, the container 105 may
be mounted on a turntable 109 that may be slowly rotated
by a suitable motor 110 having a friction roller 111 en-
gaging the periphery of the turntable 109.

While we have herein described and upon the drawings
shown illustrative embodiments of the invention, it is to
be understood that the invention is not limited thereto
but may comprehend other constructions and arrange-
ments coming equally within the scope of the appended
claims, .

What we claim is:

1. Wire-drawing and coiling apparatus comprising a
wire-drawing die, means for rotating said die to impart
a rotating movement to the wire about its own longitudi-
nal axis during the drawing operation, a capstan for
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pulling the wire through said die, the axis of said die and
wire being substantially tangent to the surface of the
capstan, means for bodily revolving said capstan about
the axis of said wire and in the same direction as the rotat-
ing wire, means for applying power to the capstan to ro-
tate the same on its own axis while revolving about the
axis of said wire, and a distributor for receiving the wire
from the capstan and directing it outwardly to a coil
of the desired diameter, and means for rotating said dis-
tributor around the axis of said wire.

2. Wire-drawing and coiling apparatus comprising a
power-driven unit mounted to rotate on a vertical axis,
a wire-drawing die mounted in the upper part of said
unit in axial alignment so as to rotate with said unit to
impart a rotating movement to the wire about its own
longitudinal axis during the drawing operation, a Wwire
drawing capstan mounted on a horizontal axis and at-
tached to said rotary unit below the die with one point in
its periphery in substantially vertical alignment with the
die whereby the capstan revolves with said unit around
the axis of the wire, means for applying power to turn
the capstan on its own axis 1o pull the wire through the
die, and a distributor carried by said rotary unit for re-
ceiving wire from the capstan and directing it outwardly
to lay the wire in a continuous coil.

3. Wire-drawing and coiling apparatus comprising a
power-driven unit mounted to rotate on a vertical axis,
a wire-drawing die mounted in the upper part of said
unit in axial alignment so as to rotate with said unit to
impart a rotating movement to the wire about its own
longitudinal axis during the drawing operation, a wire-
drawing capstan mounted on a horizontal axis to said
rotary unit below the die, a motor mounted on said unit
to turn the capstan and pull the wire through said die,
and a guide tube carried by said rotary umit to receive
the wire as it emerges from the capstan, said guide tube
being directed outwardly to distribute the wire in a con-
tinuous coil.

4. Wire-drawing and coiling apparatus as defined in
claim 3 wherein said rotary unit includes a central verti-
cal shaft and wherein said capstan motor is a fluid pres-
sure motor, said shaft having passageways for the pres-
sure fluid and conduits leading from said passageways to
said fluid pressure motor. '
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