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1

This invention relates to strand tensioning ap-
paratus, and more particularly to a device for im-
bosing a delicately adjustable constant tension
upon g wire or other strand being drawn off
a stationary spool or reel over one head thereof.

In a great many arts dealing with the treat-
ment, or utilization of wires, threads, cords or, in
short, material in almost any kind of strand form,
the strand to be operated on is drawn from a
supply thereof wound on a spool or reel and is
often simultaneously subjected to some kind of
means resisting the advance of the strand in
order to impose a certain predetermined degree
of tension upon the strand, required to make the
strand follow a prescribed path over guiding and
operating elements thereafter. Innumerable de-
vices have been invented or designed for the pur-
pose of thus imposing a constant tension on a
strand being drawn through the device against
the resistance created thereby. Most frequent-
ly such devices depend upon some frictional ef-
fect, e. g. a friction brake means acting directly
on the advancing strang itself or in a mechanism
driven by the advancing strand. The true cause
and nature of friction, however, are not yet well
understood, although it is known that variation
of both the temperature and the moisture con-
tent of the immediately circumambient atmos-
phere tend to affect frictional devices materially
and oft unpredictably,

An object of the present invention is to pro-
vide means to control the motion of a strand be-
ing drawn off a stationary reel over one head
of the reel and to effect a positive and adjust-
ably invariable resistance to the motion of the
strand without the employment of any signifi-
cant frictional effect in the creation of the re-
sistance.

With the above and other objects in view, the
invention may be embodied in an apparatus to
impose tension on a strand being drawn off over
one head of a stationary reel, the said apparatus
comprising a strand guide cap member to be sup-~
ported on the specified head of the ree] and to
overhang the same peripherally and having a
strand guiding surface of revolution coaxial to
the axis of the reel, and a flexible annular ten-
sion member with a central aperture of diame-
ter ‘intermediate between the maximum and
minimum diameter of the cap member to engage
coaxially on the cap member and to tension a
strand drawn from the reel over the strand guid-
ing surface of the cap member and under the in-
ner peripheral edge of the tension member,

Other objects and features of the invention will
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2

appear from the following detailed description of
one embodiment thereof, taken in connection
with the accompanying drawing in which the
same reference numerals are applied to identical
parts in the several figures, and in which

Fig. 1 is'a broken view in vertical central sec- -
tion of an apparatus constructed in accordance
with the invention; )

Fig. 2 is a detached plan view on a reduced
scale of details thereof;

Pig. 3 is a broken enlarged sectional view on
the line 3-—3 of Fig. 1;

Fig. 4 is a view similar
form; and :

PFig. b is a smaller scale, broken view in side
elevation of another form.

The apparatus disclosed as an illustrative em-
bodiment of the invention in Figs. 1, 2 and 3, is
an arrangement for controlling a wire {3 being
drawn off from g coiled body il of wire on the
barrel 12 of a reel generally indicated at 14 and
having upper and lower heads 15 and {6 respec-
tively, and an axial tube 17.

. The apparatus comprises a can I8 having a
cylindrical side wall 19 and a circular floor 20.
In the center of the floor 20 is rigidly secured
the lower raceway 21 of g ball bearing unit 22
whose upper raceway 24 runs on the balls 23. .In
the center of the upper face of the raceway 24 is
rigidly - secured an upstanding stub 25 whose
lower portion is dimensioned to fit snugly but not

to Fig. 1 of a modified

-tightly into the bore of the tube 17 of the reel

14, as shown, and whose upper portion is prefer-
ably ogivally pointed, as shown, to enable the reel
to be easily placed down over it. ‘

A reel having been placed in position in this
manner, resting its lower head 16 supported on
the raceway 24 and positioned coaxially ‘there-
on by the stub 25, a cap, generally indicated at
26, is placed resting on the upper head 15 of the
reel. " The cap 26 comprises g circular disk 27
having an integral (or rigidly attached) rim 28,
overhanging the édge of the reel head 15 below
and extending upwardly from and around the
periphery of the disk 2T as shown. The outer
surface of the rim 28 is formed, as shown, so that
a strand leading thereto from any part of a layer
of strand wound on the reel of average diameter
of ‘layers, will come to the surface of the rim 28
substantially tangentially thereto, and will leave
the surface of the rim also tangentially when
drawn off toward a point in the axis of the spool.
The rim 28 is preferably made as hard and as
brightly smooth as possible, e. g. with a plated
and ‘polished coating of chromium, so that fric-
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tion on the strand passing thereover is reduced
to an unimportant minimum. The cap 26 is pro-
vided centrally with a depending roundly pointed
stub 29 to enter the tube 1T and thereby center
the cap on the reel.

A flatly annular tension member 39, whose
inner diameter is greater than the minimum
diameter of the convex outer surface of the rim
28 but less than the maximum diameter of that
surface is supported in position about the rim

28 on the upper annular surface of a cylindrical -

support 31, dimensioned to fit down into the can
18 and having on its outer surface a screw thread
32 engaging a corresponding thread 33 on the
inner surface of the side wall 19 of the can. A

10

4

The friction of the wire over the extremely hard
and polished surface of the rim 28 and against its
substantially only line contact with the inner
toroidal periphery 38 of the member 30 are prac-
tically negligible. The tension effected is not
due to any frictional effect, but to the substan-
tially constant work being done by the wire in
deforming the member 80. ‘ )

The rate of doing thi§ work, and hence the
tension imposed, can be adjusted by raising or

--Jowering the member 30, in the manner described,

15

washer 34 clamps the outer part of the member
30 in place on the support 81; and the support

31, member 30 and washer 34 are held together
by screws 35. For convenience, the top annular
face of the washer may be graduated as indicated
ih Fig. 2.and a pointer member 36 may be located
oh the stationary top of the wall 18 to coact
therewith, Fuithermore, a handle 37 may be
secured to the top of the support 81 to turn-the
same in the¢ can and thereby raise or lower the
support 31 ang thérewith the annulus 38. The
thember 30 is made of some flexibly. elastic mate-
rial, e. g. soft, vulcanized rubber, 50 ‘that the
faner peripheral part of it is both elastically flex-
ible and elastically extensible. Preferably also,
tHe inner peripheral edge 38 is made toroidal.
Assuming now that a reel 14 of wire 10 to be
unwound is in position gs shown, and assuming
further thatthe wire is being drawn upwardly off
the reel toward some point above the réel and in
the axis thereof, as indicated in Fig. 1, the ten-
siorl meniber 30 may be dragged down over the
rim 98 to some such position as that indicated in
broken lines in Fig. 1, by rotating the support 38
with the handle 37. The member 30, by virtue
of being stretched down over the rim 28 holds
the latter frictionally dgainst rotation, with re-
speet to itself since the two are engaged all
around the inner periphery of the member 20.

The rim 28 thus being held against rotation and 45

being massive and supported by the reel 14, holds
the latter against rotation with respect to ibself.
Thus when the support 31 is held statienarty,
qnder erdinary ¢ircumstances by the mutual fric-

tion of the screw threads 32 and 38, the member 5

80, the cap 26 and the reel 14 aré all held: sta-
tionary on the-ball bearing 22 against the rela-
tively slight rotational drag’ of .the strand being
drawn. off. “Conversely, wheén the support 3i:is

turned in the can by the handle 37 to raise or 5

lower the support and therewith the mieinber 80,
the recl 4 and cap 26 rotate freely on the bear-
- ing 22 aiid there is 1o relative rotational' motion
of the mémber 38 and rim 28. . :

As the wire 10 is-pulled off the reel upwardly,
the “wire ‘advdnces lohgitudinally of itself up-
wardly with’an arc of line contact along the outer
conveyx face of the rim 28; At the same time,; the

wire advances horizontally around the rim. As-
pest shown in Fig, 3, the inrer periphery of the

member 28 lies against the wire in arcuate-dis-
tortion having substantially . only very small
getual ‘contact with the wire. The member 30
‘and the rim 28 being stationary, the wire pro-
ceeds around between them pushing the distor-
tion around through the stationary susbtance of
the elastic member 38, and thus: doing work on
the member 30, It iy this-work which offers the
effective resistance to the motion of the wire and
thus imposes thé desired: tension on the wire:
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 coaxial to the axis of the reél, and = flexiblé an-

76

and thus stretching the inner periphery thereof
less or more severely against the rim 28. Thus
the apparatias will impose a tension, continuously
adjustably variable in amount and not in any
material Way dependent on-or affected by any
frictional effect, o

In the arrangement shown in Fig. 4, the mem-
ber 88 is mounted directly and non-adjustably on
the upper rim of a can {18, In the axis of the -
can is a threaded shaft or spindle 133, supporting
4 éorrespondingly thréaded sleeve 132 which in
turn supports a reel 114, The wire guide cap is
here reduced to thie rim 128 alone, formed to rest -
on the t6p head of the reel. By revolving the rim
128 on its axis, the reel |14 and support 132 are .
forcegd to rotate on the spindle 133, ahd thus are -
adivsted up and down relatively to the statichary
member 38. However, in this arrangement, there
is rotary displacement of the members 30 and 128
with respect to each other while such adjiustment.
is bheing made. In other respeécis this form is as
satisfactory as that of Fig. 1. . o L

A perhaps simplest form of embodiment of the
invention is shown in Fig. 5. Here therée is no
can: The reel 214 rests on the floor.  The strand
guide is an ogivally conoidal mass 228 formed on
its under side to fit snugly down oh and over the
top head of the reel. The member 30 is'supborted -
on the conoid 228 and has its -outer periphery
weighted by an attached toroidal mass 231
Adjustment of tension is . effected by adding or
reducing the weight applied by placing additional
masses 232 on the weight 231 or removing the
same, . - o L -

The outer surface of the rim 23 'is shown as a .
conoidal surface of revolution formed to the ver-
tical curvature of the -envelope -of the varicus:
angular positiens of the strand coming to: the
strand guiding surface from the reel below and
also going to a varietyof possible heights of inter-
section with axis of the reel above.. However-:it
will be urderstood that thisis a preferred formas-’
tion of this surface which may be variously. modi-
fied, previded only that an upper eircumference.
of less diameter and a lower circurnferenee0f
greater diameter are joined by -an intermediate
belt which is not concave, i. e.-which may be
convexly bulging as shown, -or could be cenical

instead of conoidal; so that by altering therela-
‘tive vertical relation of the ‘guide rim and the

flexible elastic gnnulus 38, the tension imposing
effect of the latter upon & strand drawn between
thein may be adjustably continuously variable
between a minimum and a. maximum value.
What is claimed is: L
1. Apparatus to impose tension om- a°strand
being drawn-off over one head-of a- stationary
reel, the said-apparatus conprising & strand guideé
cap member to'be supported on the specified Head
of the reel'and to overhsng the sanie periph
and having a strand guiding surface of Tevel

nular tension member with a’ central aperturé of
diameter intermediate between the miaximum and -
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minimum diameter of the cap member to engage
coaxially on the cap member and to tension a
strand drawn from the reel over the strand guid-
ing surface of the cap member and under the
inner peripheral edge of the tension member.

2. Apparatus to impose tension on a strand
being drawn off over one head of a stationary
reel, the said apparatus comprising a strand guide
cap member to be supported on the specified head
of the reel and to overhang the same peripherally
and having an upwardly inwardly tapering strand
guiding surface of revolution coaxial to the axis
of the reel, and a flexible annular tension member
with a central aperture of diameter intermediate
between the maximum and minimum diameter
of the cap member to engage coaxially on the cap
member and to tension a strand drawn from the
reel over the strand guiding surface of the cap
member and under the inner peripheral edge of
the tension member.

3. Apparatus to impose tension on a strand
being drawn off over one head of a stationary
reel, the said apparatus comprising g strand guide
cap member to be supported on the specified head
of the reel and to overhang the same peripherally
and having a convexly conoidal strand guiding
surface of revolution coaxial to the axis of the
reel, and a flexible annular tension member with
a central aperture of diameter intermediate be-
tween the maximum and minimum diameter of
the cap member to engage coaxially on the cap
member and to tension a strand drawn from the
reel over the strand guiding surface of the cap
member and under the inner peripheral edge of
the tension member.

4. Apparatus to impose tension on a strand
being drawn off over one head of a stationary
reel, the said apparatus comprising a strand guide
cap member to be supported on the specified head
of the reel and to overhang the same peripherally
and having a strand guiding surface of revolution
coaxial to the axis of the reel, and a flexible
annular tension member with a central aperture
of diameter intermediate between the maximum
and minimum diameter of the cap member to
engage coaxially on the cap member and to ten-
sion a strand drawn from the reel over the strand
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guiding surface of the cap member and under
the inner peripheral edge of the tension member,
in combination with means to adjust the relative
axial positions of the tension member and cap.

5. Apparatus to impose tension on a strand
being drawn off over one head of a stationary
reel, the said apparatus comprising a strand guide
cap member to be supported on the specified
head of the reel and to overhang the same periph-
erally and having an upwardly inwardly tapering
strand guiding surface of revolution coaxial to
the axis of the reel, and a flexible annular tension
member with a central aperture of diameter inter-
mediate between the maximum and minimum
diameter of the cap member to engage coaxially
on the cap member and to tension a strand drawn
from the reel over the strand guiding surface of
the cap member and under the inner peripheral
edge of the tension member, in combination with
means to adjust the relative axial positions of
the tension member and cap.

6. Apparatus to impose tension on a strand
being drawn off over one head of a stationary
reel, the said apparatus comprising a strand guide
cap member to be supported on the specified head
of the reel and to overhang the same peripherally
and having a convexly conoidal strand guiding
surface of revolution coaxial to the axis of the
reel, and a flexible annular tension member with
a central aperture of diameter intermediate be-
tween the maximum and minimum diameter of
the cap member to engage coaxially on the cap
member and to tension a strand drawn from the
reel over the strand guiding surface of the cap
member and under the inner peripheral edge of
the tension member, in combination with means
to adjust the relative axial positions of the tension
member and cap. :

ERWIN E. FRANZ.
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