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The general object of the present invention is 
to provide improved reeling control mechanism. 
More specifically, the object of the invention is 
to provide means for controlling the relative 
Speeds of rotation of the draw-off roll or capstan 
by which wire is drawn away, from a wire draw 
ing mechanism proper and the reel or spool on 
which the finished wire is wound. 
Wire, the practice now is and long has been to 
reduce the diameter of the wire in successive 
steps by moving the wire through a series of dies 
having die apertures of successively diminishing 
diameter. • . . . . . . 

. The wire drawing machinery proper has be 
come standardized in a general way and form 
which the art finds Satisfactory, but the means 
heretofore developed for moving the wire away. 
from the Wire drawing machinery and spooling 
or reeling it, are not similarly satisfactory, and 
it is generally recognized that, it would be prac 
tially possible to speed up the operation of the 
standard Wire drawing unit and thereby in 
i: i Case the Wire output or capacity of the unit, 
if it included more satisfactory means for han 
dling the wire after, it passes through the last 
diameter reducing dies of the wire drawing unit. 
In the practical operation of wire drawing ma 

chin? ty, it is necessary to reduce the speed of the 
rotatin of the reel oil spool on which the fin 
ished wire is wound as the outside diameter of 
the annular body of wire wound on the reel or 
Spool increases. Furthermore, it is generally 
recognized that a small amount of slippage of the 
Wire on the draw-off capstan is essential, since 
when the tension of the wire passing to the reel 
from the draw-off capstan is high enough to pre 
Vent Such slippage, frequent breakage of the wire 
invariably occurs. If the slippage is unduly 
great, the output of the wire drawing machinery 
is undesirably reduced. . . . - 
At the present time, the most usual practice 

is to employ means responsive to the tension of 
the wire passing from the draw-off capstan to 
the reel, to maintain said tension approximately 
constant. However, this practice is not entirely 
satisfactory as there seems to be no uniform re 
lation between the wire slippage on the draw-off 
capstan and the tension of the wire. Heretofore, 
Some use has also been made of means to decrease 
the rotative speed of the reel on which the wire 
is Wound, in direct response to the increase in 
the diameter of the annular body of wire wound 
on said reel, but the last mentioned mechanism 
does not give proper control of the wire slip 
page on the draw-off roll or capstan. 

In , drawing. 
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The present invention is characterized by pro 

visions directly responsive... to the ratio or pro 
portion of the speed of rotation of the draw-off 
capstan to the linear speed of the wire in contact 
with the roll, through which the ratio of those 
speeds is controlled and the slippage thereby reg 
ulated. In the preferred form of the present in 
vention, the linear speed of the wire passing over 
and away from the draw-off capstan is regulated 
by means automatically responsive to the differ-. 
ential of the rotative speed of the draw-off cap 
stan and the rotative. Speed of an idler roll or 
capstan rotated by the finished wire which passes 
Over the idler capstan; without slippage as it 
moves toward or away from the draw-off cap 
stan. The means responding to the differential 
of the measuring and draw-off roll speeds, and 
the means cooperating therewith to control the 
speed of the winding reel may teke various 
forms, some of which are shown in the accom 
pany drawings. : . . . 
The various features of novelty which charac 

terize my invention are pointed out with par 
ticularity in the claims annexed to and forming 
a part of this specification. For a better under 
standing of the invention, however, its advan 
tages and specific objects attained by its use, ref 
erence should be had to the accompanying draw 
ings and descriptive matter in which I have illus 
trated and described preferred embodiments of 
the invention. . . . . . . . . 
Of the drawings: . . . . 

Fig. 1 is a diagrammatic representation of wire 
drawing and reeling machinery including a pre 
ferred embodiment of the present invention; r 

Fig. 2 is a somewhat diagrammatic elevation of 
a portion of the apparatuS. shown in Fig. 1; 

Fig. 3 is an elevation illustrating a modifica 
tion; . . . . . . . . 

Fig. 4 is an elevation illustrating a second mod 
ification; . . . 

Fig. 5 is a section on the line 5-5 of Fig. 4; and 
Fig. 6 is a diagrammatic illustration of a modif. 

fied reel driving mechanism. I 
In the drawings and referring first to the ap 

paratus shown in Figs. 1 and 2, A represents a 
wire drawing unit which may be of conventional 

50 orifice diameters. 

type, including wire moving rolls and a suitable 
plurality of dies progressively varying in their 

In the manufacture of copper 
wires of finished diameters of the order of is to 
.002 of an inch, it is usual practice to include 14 
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dies in each wire drawing unit. As diagram. 
matically shown in Fig. 1, a main driving motor 
B Operates the unit. A through a belt C and ro 
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tates the draw-off capstan E through a belt D. 
The wire F drawn from unit. A passes from the 
latter to, and is looped about, the barrel of the 
(draw-off capstan E. As shown in Fig. 2, said 

tel is in the form of a grooved pulley or short 
O 
As shown, the wire passing from the drawing 

unit A to the draw-off capstan E is looped about 
an idler capstan G. barrel portion which as shown 
in Fig. 2, as identical in form and size with the 
barrel portion of the capstan E. True wire looped 
about the free running idler capstan G does not 
slip on the latter. In consequence, the rotative 
Speed of the capstan G is an accurate measure of 
the linear speed of the wire passing over the 
draw-off capstan E. 
From the draw-off capstan E, the wire passes 

to the reel or spool I on which the wire is wound 
for transportation, sale and/or use. As shown, 
the reel I is rotated by the motor B through a 
variable speed drive unit J which may take war 
ious forms. As diagrammatically shown in Fig. 
1, the unit J is of the well known "Reeves' type, 
one form of which is shown, for example, in Pat 
ent 2,108,410, granted February 15, 1958. As di 
agrammatically shown in Fig. 1, the variable 
speed unit J comprises a driving pulley J' of var 
lable diameter connected by a belt J3 to the spin 
dle' which rotates the reel I removably mount 
ed on said spindle. The pulley J’ is driven 
through a belt J by the variable diameter pulley 
J. The latter is rotated at a normally constant 
speed by the motor B through a belt K. The pull 
leys J and J. each comprise a pair of coaxial 
Conical pulley elements which are adjustable to 
Ward and away from one another to increase and 
decrease the effective diameter of the correspond 
ing pulley by increasing or decreasing the diam 
eters of the opposing pulley surfaces engaged by 
the belt, J. - 
The variable speed drive unit J in the form 

shown, comprises a reversible control motor L. 
When rotating in one direction the motor L in 
creases the effective diameter of the pulley J and 
simultaneously decreases the effective diameter of 
the pulley J, and when rotated in the opposite 
direction the motor L, increases the diameter of 
the pulley J and simultaneously decreases the 
diameter of the pulley J'. 

In the operation of the apparatus shown in 
Figs. 1 and 2, the control motor I, is set into op 
eration in one direction or the other, accord 
ingly as an increase or decrease in the tension 
of the portion of the wire F between the reel I 
and draw-off capstain E, is needed to prevent the 
slippage of the wire on the capstan E from ex 
ceeding a predetermined maximum, or from be 
coming less than a predetermined minimum. 
The controlling means for the motor L shown in 
Figs. 1 and 2, includes a differential gear device 
M. The latter comprises coaxial gear elements 
ME and MG geared to the capstans E and G, re 
spectively, and rotated in opposite directions at 
Speeds respectively proportional to the rotative 
speeds of Said capstains. The gear elements ME 
and MG are connected by bevelled gearing to an 
interpOSed Spur gear M. in normal condition, 
the later continuously rotates in One direction 
at a speed which increases and decrease as the 
excess of the speed of the capstan E over the 
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4. 
collar N. As the speed of rotation of the gear 
M increases and diminishes, the weights move 
the collar N axially along the shaft N' to the 
left and right respectively. The movements of 
the collar Naxially of the shaft N' oscillates an 
indicating lever or pointer N4 pivoted at N5. The 
pointer N. coacts with a scale N6 to indicate the 
slippage of the wire on the capstan E. The scale 
N may be graduated, conveniently, in units 
showing the wire slippage on capstan E as a 
percentage of the speed of the actual draw-off 
Speed of the Wire. 

In the simple arrangement diagrammatically 
shown, by way of example, the notor L is ener 
gized from supply conductors and 2 through 
terminals 3, 4 and 5. The terminal 3 is per 
manently connected to the supply conductor , 
and the motor L. Operates in one direction or the 
other accordingly as one or the other of its 
terminals 4 and 5 is connected to the supply 
conductor 2. 

The Coanection of the terminals 4 and 5 to 
tle supply conductor 2 is shown as directly con 
trolled by a movable contact O, carried by the 
lever or pointer element N, and cooperating 
stationary contacts O' and O'. The contact O 
is connected by a conductor 6 to the Supply con 
ductor 2. The motor terminals 4 and 5 are con 
nected to the stationary contaus O' and O' re. 
spectively. The contacts O' and O' are located 
at opposite sides of the contact O and are out 
of engagement with the contact O when the latter 
is in an intermediate position which it occupies 
when slippage of the wire on the capstan E is 
within the acceptable range of slippage. Whei. 
the slippage of the wire on the capstan E becomes 
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unduly small, the resultant reduction in the 
speed of the indicator shaft N' causes the collar 
N to move to the right, as Seen in Fig. 2, an il 
thus brings the movable contact O into engage 
ment with the stationary contact O'. When thus 
energized, the motor L. adjusts the variable Speed 
drive J to reduce the speed of the reel I. 
The reduction in the speed of the reel I re 

duces the tension of the portion of the wire . 
between the reel and the capstan E, and thereby 
increases the percentage of wire slippage on that 
Capstan. 

Conversely, when the slippage of the Wire on 
the capstan. E exceeds the desired percentage, the 
resultant increase in the speed of the indicator 
shaft N', operates through the weignts N to 
move the collar N to the left and thus bring 
the movable contact O into engagement with 
the stationary contact O'. The engagement of 
the contacts O and O' energizes the motor T. 
for operation in the direction to increase the 
speed of the reel I and thereby increases the 
tension of the wire passing from the capstan 
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O 
speed of the capstan G increases and diminishes. 
The gear M' is geared to a smaller spur gear 

M carried by the driving shaft of a speed indi 
Cator N of the Centrifugal weight type, compris 
ing a shaft .N., centrifugal weights N, and a 5 

E to the reel. Such increase in wire tension 
results in a decrease in the slippage in the Wire 
on the capstan E. In general, the slippage of 
the wire should be a small percentage of the 
speed with which the wire is pulled away from 
the unit A. The maximum and minimum limits 
of the slippage permitted are determined by th: 
spacing of the contacts O' and O'', and may be 
varied by adjustment of that spacing. 
When the control motor L is a 3 phase, motor, 

as it may well be in many cases, its Operatior 
may be controlled through the contacts O, O 
and O' and an associated relay actuated, revers 
ing switch arrangement of well known type. 

In the modification shown in Fig. 3, each 0. 
the spindles of the capstains E and G carries a 
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centrifugal weight, speed responsive element in 
cluding a sliding collar. The. sliding collar NE 
on the spindle of the capstan E, and the sliding 
collar NG on the spindle of the capstain G are 
connected to opposite ends or arms of the lever 
N4. The latter is pivoted at N5, and has a third 
arm carrying a movable contact O. The latter 
is associated with stationary contacts O' and O' 
as in Fig. 2, and may control the operation of 
the control motor Li as in the construction first 
described. 
In the modification shown in Fig. 4, coaxial 

gear elements PE and PG which are rotated as 
are the elements ME and MG of Fig. 2, carry On 
their adjacent faces magnet elements QE and QG, 
respectively. Interposed between the two mag 
nets is a copper disc R, pivoted to turn about the 
common axis of the gears PE and PG, and tend 
ing to rotate in the same direction as the magnet 
QE rotates as a result of the fact that the ro 
tative speed of the element PE exceeds that of 
the element PG. The movement of each of the 
magnets QE and QG, relative to the disc R, cre 
ates eddy currents in the disc and Subjects the 
latter to opposite torques. The torque due to 
the movement of the rapidly moving magnet QE 
exceeds that due to the less rapidly moving mag 
net QG. The disc R has an arm R' connected to 
a spring S which tends to hold the arm against 
a stationary stop S', except when the wire slip-, 
page exceeds a predetermined minimum and the 
excess of the speed of the magnet QE over that of 
the magnet QG is correspondingly increased. The 
arm R' carries a contact O which engages a sta 
tionary contact O'' when the arm engages the 
stop S. On a predetermined increase in the 
slippage, the arm R' moves out of engagement 
with the stop S' and the contact O engages the 
stationary contact O'. The contacts O, O' and 
O' of Fig. 4 may control the motor L and thereby 
regulate the speed of the wire as it is regulated 
with the arrangement shown by Figs. 1 and 2. 

In lieu of operating the reel by the main driv 
ing motor through a variable speed drive mech 
anism as shown in Figs. 1 and 2, the reel may be 
driven by an individual variable speed motor. 
Thus, as shown diagrammatically in Fig. 6, the 
armature of a simple D. C. motor is mounted on 
and rotates the reel shaft I". The speed of the 
motor I is controlled by the adjustment of a 
field rheostat T''' in series with field winding T, 
of the motor T. The rheostat 'T' is automat 
ically adjusted by the control motor L. Which may 
be controlled and operated as in the arrange 
ment shown in FigS.1 and 2. 
As those skilled in the art will understand, the 

control of the speed of the reel by and in ac 
cordance with variations in slippage of the Wire 
passing over the draw-off capstan has important 
and practical advantages. Those advantages in 
clude a direct and accurate control of the slippage 
by simple and reliable mechanism; the wire ten 
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sion and slippage are independent of the increase . . 
in diameter of the coil of wire on the reel as the 
amount of wire on the reel increases. The close 
control of the extent of slippage effected min 
imizes wire breakage. The use of the invention 
thus makes possible a substantial increase in the 
maximum practical speed of operation of a wire 
drawing unit and a corresponding increase in . 
the capacity of the unit. While the present in 
vention was devised primarily for use in Wire 
drawing machinery and is of especial utility when 
So used, those skilled in the art will understand 
that the principles of the present invention may 

6 
be utilized in reeling strand material drawn un 
der tension from sources of such material other 
than wire drawing machinery. 
While in accordance with the provisions of the 

statutes, I have illustrated and described the best 
forms of embodiment of my invention now known 
to me, it will be apparent to those skilled in the 
art that changes may be made in the forms of 
the apparatus disclosed without departing from 
the Spirit of my invention as set forth in the 
appended claims, and that in some cases certain 
features of my invention may be used to advan 
tage without a corresponding use of other fea 
tures. - 

Having now described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent, is: 

1. Wire drawing apparatus comprising in com 
bination, a wire drawing mechanism, a variable 
Speed wire reeling mechanism, a draw-off cap 
stan moving wire from said drawing mechanism 
to said reeling mechanism, a differential speed 
mechanism Comprising a rotatable element ro 
tated by said Capstan with an angular velocity 
proportional to that of the capstan, a rotatable 
element engaged by the wire moving from said 
drawing mechanism to said reeling mechanism 
and thereby rotated with an angular velocity pro 
portional to the linear velocity of the Wire and 
a member movable relative to each of said ele 
ments to deflect from a normal position, and 
means through which each element subjects said 
member to a yielding force increasing with the 
speed of rotation of said element and tending to 
deflect said member in a direction opposite to 
that in which the other element tends to deflect 
said member for maintenance of said member in 
Said normal position when the angular velocities 
of Said elements are in a predetermined ratio 
and through which said member is deflected from 
said normal position in one direction or in the 
opposite direction as the ratio of said angular 
velocities respectively increases above or decreases 
below said predetermined ratio, and mechanism 
Controlled by Said member for regulating the 
speed of operation of the reeling mechanism and 
adjusted by the deflection of said member in a 
direction tending to maintain said angular ve 
locities in said predetermined ratio. 

2. Wire drawing apparatus as specified in claim 
1, in which the said differential speed mechanism 
includes a Centrifugal speed governor operatively 
Connected to each of said rotating elements for 
rotation with a speed proportional to the differ 
ential of the rotative speeds of the two elements 
and in which said governor is arranged to deflect 
said member from said normal direction in one 
direction or the other as its rotative speed respec 
tively increases above or falls below the speed 
corresponding to said predetermined ratio. 

3. Wire drawing apparatus as specified in claim 
l, in which said differential speed mechanism ele 
ments are arranged to rotate in opposite direc 
tions about a Common axis and in which said 
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member is arranged to turn about the same axis 
and in which each element subjects said member 
to an electromagnetic force tending to rotate said 
member in the direction in which the element 
rotates and in which said apparatus includes 
means subjecting Said member to a bias force op 
posing turning movement of said member in the 
direction which the element rotated by the cap 
stan tends to rotate it with a force increasing 
With the extent of turning movement of said 
member in the last mentioned direction. 
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4. Wire drawing apparatus as specified in claim 
1, in which each of the said differential speed REFERENCES CITED 
mechanisms includes a separate centrifugal gov- The following references are of record in the 
ernor associated with and rotated by each of said file of this patent: 
elements, and in which each of Said governors 5 
is in mechanical engagement with said member UNITED STATES P.ATENTs 
and subjects the latter to a yielding force pro- Number Name Date 
portional to the speed of rotation of said governor 2,178,414 Zarafu ------------- Oct. 31, 1939 
and tending to deflect said member in a direction 2,255,935 Lewellen ----------- Sept. 16, 1941 
opposite to that in which the other governor lo 1,886,665 Field --------------- Nov. 8, 1932 
tends to deflect said member. 2,353,639 Berthold ... --------- July 18, 1944 

EDWARD G. PARVIN. 


