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Patented Oct. 24, 1944 2,361,192 

UNITED STATES PATENT of FICE 
POWER DRIVE REELER 

Arthur E. Goodwin, Wilkinsburg, Pa., assignor to 
Westinghouse Electric & Manufacturing Com 
pany, East Pittsburgh, Pa., a corporation of 
Pennsylvania 

Application September 30, 1941, Serial No. 412,983 
(C. 242-45) 3 Claims. 

My invention relates to unreeling or reeling 
devices; more specifically, and by way of ex 
ample, my invention relates to unreeling appa 
ratus employed in winding operations. 
My invention is of general application and may 

be employed in any unreeling or reeling operation 
Wherein material demand Speeds are being con 
tinuously and rapidly accelerated and deceler 
ated. 
My invention is particularly adapted, however, 

to high Speed Winding or unwinding of light 
weight material having a wound shape of irregu 
lar form. Wherein wire demand speeds are rapidly 
changing in a high degree and the inertia of the 
Spool and wire wound thereon require forces to 
be exerted by the wire which increase wire ten 
sion and resulting stresses therein to a value 
far in excess of the maximum allowable thereby 
tending to unduly stretch or break the wire. 
An object of my invention is to provide a 

means for maintaining a predetermined tension 
on material being either reeled or unreeled from 
a Spool or drum. 
A more specific object of my invention is to 

provide a driving means for a spool or drum for 
unreeling or reeling wire, rope or any strip-like 
material, Said driving means being responsive to 
slight tension variations of said material to accel 
erate or decelerate said spool or drum to effect a 
Substantially uniform tension of said material. 
A still more specific object of my invention is 

to provide a driving means for rotating a spool 
for reeling or unreeling wire, said driving means 
comprising adjustable tension means for main 
taining a predetermining tension in said wire, 
Said tension means being also responsive to slight 
variations in tension of said wire to effect accel 
eration or deceleration of said spool by the con 
trol of the pressure of engagement of a clutch 
and/or the braking pressure of a brake in said 
driving means to maintain within Small limits the 
predetermined tension of said wire. 

Further objects and advantages will become 
more apparent from a study of the following 
Specification when considered in conjunction with 
the accompanying drawings, in which: 

Figure 1 is a side view partly in section of my 
power drive reeler; 

Fig. 2 is a sectional view taken on the lin 
II-II of Fig. 1; and 

Fig. 3 is a Sectional view taken on the line 
II-III of Fig. 1. 
In order that the benefits of my inventive 

power drive unreeler or reeler may be more read 
ily understood and appreciated, a brief discussion 
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of the difficulties in devices of the prior art which 
my invention overcomes is hereinafter made. 

Previously it has been impractical in some 
winding operations to directly unreel wire or 
other material from a rotating Spool or drum 
When the Weight of the Spool and material Wound 
thereon required unwinding forces in excess of 
the tension required in the material. This con 
dition exists especially at high speeds, for ex 
ample, during winding of coils the wound shape 
or form of which is irregular wherein wire de 
mand speed is rapidly accelerating and decelerat 
ing. It is obvious that the inertia of the spool 
Will resist changes in acceleration, increasing the 
wire tension in excess of the maximum allowable, 
causing elongation or even breaking of the Wire 
and at the same time damaging the wound prod 
uct by imbedding turns of wire. During decel 
eration periods the inertia of the spool and wire 
will cause the spool to deliver wire in excess of 
the demand speed. From the foregoing it will be 
seen that the Wound Wire, assuming no wire 
breakage, will have unequal stresses therein due 
to the fluctuating wire tension, which may cause 
distortion upon removal of said wire from its 
form. In addition, cross-section dimensions may 
vary because of the stretch or elongation of the 
WIre. 

The spinner type for uncoiling wire from a sta 
tionary spool has been used extensively in prior 
art devices in many forms. It consists essentially 
of a light arm and eyelet through which the wire 
is uncoiled from the end of a stationary Spool. 
This type due to the lightness of weight of the 
rotating arm and eyelet reduces the starting in 
pact during acceleration and also prevents deliv 
ery of the wire in excess of demand speed; it also 
satisfactorily maintains the proper tension which 
prevents wire elongation. This system, however, 
is disadvantageous in that it slightly damages the 
exterior surface of the wire where it contacts the 
eyelet surface. A twist of one turn for each spool 
turn is also imparted to the Wire affecting Wind 
ing operations and the final coil form. 
My invention as hereinafter described corrects 

the aforementioned difficulties by providing a 
constant predetermined wire tension, and by ro 
tating the spool in a manner to unreel the wire 
without twisting the wire. 

Referring to the drawings, I have shown a 
Spool or reel on which there is wound wire 3. 
The spool is mounted on a shaft or spindle 2 
and is centered on its left side by the enlarged 
portion 5 of the shaft 2, and on its right side by 
the conical surface 7 of the locking nut 9 which 
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threadedly engages the end of the shaft 2. 
When securely positioned on the shaft 2, the 
Spool is Snugly positioned against the edge if 
of the brake drum 3 bolted to a flange 4 of 
the shaft 2. Static friction forces developed in 
the contact of the conical surface 7 of the nut 
9 with the spool plus those developed in the spool 
and brake drin edge contact are sufficiently 
large to provide a positive rotation of the spool 
With the shaft. The shaft is rotatably mount 

ed in bearings 5 and 7 positioned axially of 
the shaft in annular recesses or grooves 9 and 
2f in the ends of the bore 23 of bearing hous 
ing 25 securely mounted on a base 27, and locked 
against axial movement by the engagement of 
the base of the flange f4 and the ring or collar 
member 29 With the inner races of the ball bear 
ings 5 and 7. The ring or collar member 29 
is secured to the shaft by a tapered pin 3. A 
ring member 33, having a reduced dia:Imeter, 
threaded portion 34 is positioned concentrically 
about the shaft and Secured by the bolts 35 and 
37 to the end of bearing housing 25 and is thread 
edly engaged by an internally threaded clutch 
actuating member 39. A clutch plate 40 slidably 
nCUInted on a square section 4 of the shaft 2, 
haS mounted to its face friction forming ma 
terial Such as brake lining 43 for engaging a 
cooperating face 45 of the driving pulley or fly 
wheel 47, driven from some external source such 
as an electric motor (not shown) by the tapered 
belts 04. The pulley 47 floats circumferentially 
son ball bearings 49 and 5 on the left-hand end 
of shaft 2, and is axially positioned between the 
ring element 53 and a collar 55 pinned to the 
extreme end of the shaft. A plurality of com 
pression Springs, One of Which is shown at 5, 
are mounted in suitable recesses or bores in the 
ring element 53 and in the clutch plate 4. In 
terposed between clutch plate 40 and the clutch 
actuating member 39 is a thrust bearing ring 59. 
A shaft 6 rotatably mounted in bearings 63 and 
65 in housing 66 has pinned at its right end a 
tension arm 6 on the extremity of which is ro 
tatably mounted in bearings not shown on a stub 
shaft 69 a pulley of some light Weight ma 
terial Such as Micarta. To the left end of shaft 
6 is pinned a gear sector 73 having integrally 
formed thereWith an arm 5 engaged at a pre 
determined position along its length (determined 
by the position of the specific hole of a plurality 
of holes through which the end of the Spring 
engages) by a tension spring which in turn is 
secured to the base by a vertically mounted strip 
8 Welded at its one end to the base 2 and at 

itS other end engaging the lower end of the ten 
Sion Spring 77. Any other suitable means may 
be used for adjusting the tension of spring 77, 
Such as a Screw-threaded adjusting means at the 
top of Strip 8. Gear. sector 3 meshes with gear 
79, which, in turn, meshes with a gear sector 8 
integral With the clutch actuating member 39. 
Gear 9 is pinned to a shaft 83 which floats in 
bearings 85 and 8 in the housing 66 and has at 
its right end an integrally formed crank arm 
89. A link 9 pivoted at 93 within the forked 
end of said crank arm and pivoted at 95 in the 
forked end of a stud 9 resiliently mounted to 
the movable end 99 of the brake shoe of piv 
oted at 03 transmits crank arm movement to the 
brake shoe for brake actuation. Axial move 
ment of the stud 97 is confined within very small 
limits, the purpose of Such mounting being to 
soften brake application. The wire is led 
around the pulley in such a manner that Wire 
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tension may be adjusted by the spring TT to some 
predetermined value. As shown in the drawings 
the machine is in a state of repose; that is, wire 
tension is at a minimum and there is as a result 
no clutch engagement. Upon increasing wire 
tension to some predetermined value the tension 
arm 6 will be rotated counterclockwise to effect 
clutch engagement and simultaneously reduce 
the braking pressure thereby effecting substan 
tially free and direct drive of shaft 2. 
The System operates as follows. The flywheel 

47 is driven at a speed which during maximum 
clutch engagement will so rotate the spool of 
material that the peripheral velocity of the wire 
Wound On the Spool will be in excess of the max 
inun Wire demand speed. With the tension 
arm adjusted by the tension spring to provide a 
predetermined Wire tension, wire demand speeds 
requiring this predetermined tension will leave 
the tension arm undisturbed. Wire demand 
Speeds developing Wire tension in excess of the 
predetermined tension will move the tension arm 
67 counterclockwise (see Fig. 3) which rotation 
through the gear sector 13, gear 79 and gear sec 
tor 8 on the clutch actuating member 39 will 
rotate Said clutch member counterclockwise to 
thread it off the ring member to the left and, 
through thrust bearing 59, transmit this motion 
to the clutch plate thereby moving it into en 
gagement With its cooperating surface 45 of the 
fly Wheel 4. With a pressure that is proportional 
to the demand Speed or tension of the wire. Si 
multaneously, the crank arm or brake actuating 
arm 89 is moved or rotated to reduce the brak 
ing pressure. As the result of said clutch en 
gagement With Said flywheel the spool is accel 
erated to provide wire delivery therefrom equal 
to the Wire demand speed. Conversely as wire 
demand Speeds decrease, the tension arm will 
move clockwise, and, through the above-men 
tioned mechanism will reduce clutching pressure 

t 

While simultaneously increasing the braking pres 
Sure to decelerate the spool and reduce wire de 
livery therefron to correspond to the reduced 
demand speed. 
The Operations of my power driven unreeler or 

reeler described above are performed in fractions 
of a Second and serve to maintain, during high 
Speed operation, Wire delivery from the spool at 
Speeds that vary Only slightly from the predeter 
mined demand Speed. The tension arm has Or 
posely been built light to maintain wire forces 
Which must overcome its inertia at a minimum 
Value While roller bearings have been used 
throughout to prevent friction losses from intro 
ducing errors into the system thereby confining 
Wire tension forces for operating my device with 
in Very Small limits. 

I am, of course, aware that others, particularly 
after having had the benefits of the teachings of 
my invention, Will devise other devices embody. 

5 

ing my invention, and I, therefore, do not wish to 
be limited by the descriptive disclosure hereinbe 
fore inade or the Specific showings made in the 
drawings, but wish to be limited only by the scope 
of the appended claims. 

I claim as my invention: 
1. In combination with a reel having a wire 

like material wound thereon, means including a 
drum-like mass forming one element of a clutch 
and a movable friction element forming the other 
element, for driving said reel, a rotatable actu 
ating arm having a pulley at one end about which 
pulley a portion of said wire-like material is en 
trained thereby rotating said arm in one direction 
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in proportion to the tension applied to said Wire 
portion, adjustable Spring means for biasing said 
arm in an Opposite direction, gear means me 
chanically coupling said actuating arm and fric 
tion element so as to propel said friction element 
longitudinally of said drum-like mass against the 
Side thereof so as to progressively increase the 
pressure of engagement of the clutch in propor 
tion to progressive increases in Said applied ten 
sion, a brake for retarding the rotation of said 
reel, mechanical means including a resilient link 
interconnecting said brake and actuating arm 
so arranged that the braking pressure is gradu 
ally decreased as the tension of Said Wire-like 
portion is increased. 

2. In combination with a reel having a wire 
like material wound thereon, a Support, a shaft 
journaled in said support for supporting and driv 
ing said reel, driving means rotatably mounted 
on said shaft, a clutch element keyed to rotate 
With said shaft and slidably mounted thereon for 
frictionally engaging said driving means, clutch 
Operating means in screw-threaded engagement 
with said Support adapted upon rotation thereof 
to actuate Said clutch element, an actuating arm 
pivotally mounted on said Support having a pull 
ley at its extremity about which a portion of said 
Wire-like material is entrained thereby pivoting 
said arm in one direction in proportion to the ten 
sion applied to said Wire portion, Spring means 
for biasing said actuating arm in an opposite 
direction, gear means interconnecting said actu 
atting arm and said "clutch operating means for 
rotating the clutch operating means, a brake drum 
secured to said shaft, a brake shoe having one : 
end thereof pivotally secured to said support for 
engaging the brake drum, a resilient link mounted 
on the other end of said brake shoe, a crank arm 
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operated by Said gear means, a link interconnect 
ing the crank arm and said resilient link, said 
crank arm being disposed to effect application of 
said brake shoe on said brake drum oppositely to 
engagement of said clutch element with said 
driving means. 

3. In combination. With a reel having a wire 
like material Wound thereon, a support, a shaft 
journaled in said support for supporting and driv 
ing said reel, a pulley having Sufficient mass to 
function as a fly Wheel rotatably mounted on said 
shaft, means for driving said pulley, a clutch 
element keyed to rotate With said shaft and slid 
ably mounted thereon for frictionally engaging 
Said driving means, clutch operating means in 
screw-threaded engagement With said support 
adapted upon rotation thereof to actuate said 
clutch element, an actuating arm pivotally 
mounted on said Support having a pulley at its 
extremity about which a poition of said wire-like 
material is entrained thereby pivoting said arm. 
in one direction in proportion to the tension ap 
plied to said Wire portion, spring means for bias 
ing said actuating arm in an opposite direction, 
gear means interconnecting Said actuating airn 
and said clutch Operating means for rotating the 
clutch operating means, a brake drum secured 
to said shaft, a brake shoe having one end thereof 
pivotaly Secured to Said Support for engaging the 
brake drum, a resilient link mounted on the other 
end of said brake shoe, a crank arm operated by 
said gear means, a link interconnecting the crank 
arm and said resilient link, said crank arm being 
disposed to effect application of Said brake shoe 
on said brake drum Oppositely to engagement of 
said clutch element With said driving means. 

ARTHUR. E. GOODWIN. 


