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This invention relates to an improved method of and
apparatus for coiling wire, and is applicable to both ro-
tating and stationary drum wire drawing and/or coiling
machines, particularly to those machines in which the
drum axis is vertical.

In wire drawing and/or coiling machines in which in
operation, wire is cciled on one end of the drum and
delivered in coiled form from the opposite end, the coils
of wire at the delivery end of the drum tend to become
slack, and there is a danger that this slackness will be
transmitted to all the coils which shouid be tight on the
drum, so that these coils no longer grip the drum and
further coiling operation of the machine is brought to a
stop.

It is one object of the invention to provide an improved
method and apparatus for coiling wire in a wire coiling
and/or drawing machine in which any loose coils are
tightened.

According to the invention there is provided a method
of coiling wire in a wire coiling and/or drawing machine,
comprising coiling wire on one end of the drum of the
machine, and applying a frictional force to the outer sur-
faces of one or more slack coils on the drum in such a
direction as to tend to tighten them round the drum, and
deiivering coiled wire from the drum at the end thereof
cpposite said one end.

Also according to the imvention, there is provided a
wire coiling and/or drawing machine in which in opera-
iion wire is coiled on one end of a drum and delivered
in coiled form from the opposite ead, including a mem-

er which is so disposed and arranged as to engage the
cuter surfaces of one or more c¢oils of wire which dur-
ing operation become slack on the drum, and means
serving in operation to cause the engagement surface of
the member to move relative to said slack coils so as to
produce a friction force which acts on said outer sur-
faces in such a direction as to tend to tighten such slack
coils round the drum.

Preferably, the arrangement of the member is such
that it will engage only the outer surfaces of coils which
become slack, Thus the action of said member may
often be intermitient in that it will only act on coils which
become slack, generally one or more coils at or near the
delivery end of the drum, The size and position of the
member will be such that the distance between the en-
gagement surface of the member and the surface of the
drum: is greater than the diameter of the wire being coiled.
The slack coils will of course, have a coil diameter great-
er than the diameter of the drum, and as has been stated,
the member must be so disposed and arranged as to be
able to engage the outer surfaces of one. or more slack
coils of wire on the drum.

One particularly important application of the present
invention is to machines having a drum whose axis is ver-
tical. Machines of this kind are generally preferred since
coiled wire can drop vertically off the end of the drum
instead of along an arcuate path as is necessary in ma-
chines whose drum axis is horizontal. However, there
is the major difficuity of preventing the coils of wire on
the drum from falling off the delivery end of the drum
as soon as they become slack.

In order to solve this difficulty, preferably, in ma-
chines whose drum axis is vertical, the diameter of the
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drum at the delivery end thereof is greater than the diam-
eter of the drum where wire is wound on the drum, said
member serving in operation to prevent the coil diameter
of coils on the drum from exceeding the diaméter of the
drum at the delivery end. Thus even though the coils
on the drum should become slack, they are prevented
from falling off the delivery end of the drum by main-
taining their coil diameter less than the drum. delivery
end diameter.

Preferably, the increased diameter at the delivéry end
of the drum is provided by an outwardly projecting flange.
Although this is satisfactory for normal operating speeds,
it may be desirable to avoid the use of a flange for ex-
ample with high speed machines, and one possible alter-
native is to taper the drum outwardly towards the delivery
end thereof.

If the machine is a rotating drum machine, the member
will normally be fixed in position relative to the drum.
The engagement surface of the member which is adapted
to engage the slack coils may be driven for example,
through a gear train from the drive to the drum, but pref-
erably, said surface of the member is movably drwen by
the drum or a part fixed thereto.

If the machine is. a stationary drum machine havmg
guide means rotatable about the drum to wind the wire
thereon, preferably said member is arranged to rotate
round the drum synchronously with the guide means, for
example, by mounting the member on the guide means.
The movement of said engagement surface of the mem-
ber may be derived in any convenient way. It is pre-
ferred, however to derive such movement from the rota-
tion of the member round the drum relative to a sta-
tionary surface concentric with the drum. This sta-
tionary surface ‘may advantageously form part of the
circumference of the drum, although alternatively, for
example, a stationary annular internal gear concentric
with and surrounding the drum can be used.

In order to control the delivery of coiled wire from
the drum, preferably either the drum or the member
has a surface which in operation, so overlaps the other,
i.e. the member or the drum, at the delivery end of the
drum, that coils of wire on the drum cannot slip off
at the location of the member unless the member is
first separated from the drum. The drum and the engage-
ment surface of the member can be considered as form-
ing a slot through which in operation, the coils of wire

" extend, and the overlapping surface betwezen the drum
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and said engagement surface closes the slot at the de-
livery end thereof. '

The member can be a continuous flexible band or
chain so mounted on two spaced pulleys as to be adapted
to engage the outer surfaces of one or more slack coils
on the drum over a portion of its length intermediate
the pulleys. Preferably, however, the member is a roller
rotatably about its own axis.

One simple way of deriving drive for the roller re-
gardless of whether the machine is a stationary or ro-
tating drum machine, is to provide both the roller and
the drum with two parts of different diameter, which
parts are so dimensioned and arranged that when the
part of smaller diameter of the roller rolls on the part
of larger diameter of the drum, the part of larger di-
ameter of the roller is dapted to engage said outer
surfaces of slack coils of wire, the wire bemg coiled on
the part of smaller diameter of the drum.

There will now be described by way of example only

" some preferred embodiments of a stationary drum wire

coiling machine according to the invention with ref-
erence tfo the accompanying drawings in which:

FIG. 1 is a diagrammatic vertical cross-sectional view
of a.first embodiment. taken on the line I_——I‘of FIG. 2.
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FIG. 2 is a diagrammatic cross-sectional plan view
takeén on the line II—II of FIG. 1.

FIG. 3 is an enlarged view taken on the line ITT—III
of FIG. 2 showing details of a roller engaging a flange
on the drum.

FIG. 4 is a diagrammatic vertical cross-sectional view
of a second embodiment taken on the line IV—IV of
FIG. 5.

FIG. 5 is a diagrammatic cross-sectional plan view
taken on the line V—V of FIG. 4.

FIG. 6 is a diagrammatic vertical cross-sectional view
of a third embodiment taken on the line VI—Vi of
FIG. 7.

FIG. 7 is a diagrammatic cross-sectional plan view
taken on the line VII—VII of FIG. 6.

FIG. 8 is a diagrammatic vertical cross-sectional view
of a fourth embodiment taken on the line VII--VII
of FIG. 9.

FIG. 9 is a diagrammatic cross-sectional plan view
taken on the line IX—IX of FIG. 8, and

FIG. 10 is an enlarged view taken on the line X—X
of FIG. 9.

In the first embodiment shown in FIGS. 1, 2 and 3
the drum 11 is fixed to the frame 12 of the machine
with the drom axis vertical. The surface of the drum
11 is provided with two annular portions 14, 15 the lower
portion 14 having a slightly greater diameter than the
upper portion 15 (see FIG. 3) and being separated there-
from by a flange £6. There is also an upper flange i8
above the upper annular portion 15 and a lower out-
wardly projecting flange 19 below the lower annular
portion 14.

A hollow spindle 23 is rotatably mounted coaxially
in the drum 11 and a member 24 extending on oppo-
site sides of the spindle 23 is secured thereto below the
drum and is rotated in operation by the spindle 23 in
the direction of the arrow 25. The member 24 extends
outwardly beyond the drum 11, and a guide pulley 26
is rotatably mounted at one end thereof, which guide
pulley 26 is so disposed and arranged as to guide onto
the upper end of the upper portion I5 of the drum, wire
27 which has passed down through the spindle and
over the pulley 28 to whose circumference the spindle
axis is tangential.

At the opposite end of the member 24, there are some
casting rolls 3® known per se and two pulleys 32 and
33, wire being drawn in operation from the lower end of
the upper portion 15 of the drum, through the casting
rolls 30 and over the pulleys 32 and 33 onto the up-
per end of the lower portion 14 of the drum.

An arm 35 which is dizposed approximately tangential
to the drum, is pivotally mounted on the member 24 ad-
jacent the guide pulley 26, and carries at one end a
counterweight 36 and at the other, a rotatably mounted
roller 37. The counterweight 36 is so chosen that in
operation on rotation of the spindie 23. by the motor
38 by way of pulleys 32, 49 and pulley belt 41, the
centrifugal forces acting on the roller 37 and the counter-
weight 36 having equal moments about the pivot point
45 of the arm i.e. the centre of gravity of the arm 35
with the roller 37 and counterweight 36 on it is coin-
cident with the pivot point 45. The roller 37 comprises
two parts 46, 47 of different diameter, the upper part
46 being the larger, and the upper and lower parts 46
and 47 being disposed respectively opposite the lower
annular portion 14 of the drum, and the lower flange
19 of the drum. An adjustable tension spring 58 is con-
nected to the pivoted arm 35 and urges the end of the
arm carrying the roller 37 inwardly so that the part
47 of the roller cooperates with the lower flange 19 of
the drum. The tension spring 50 controls the opera-
tive bearing pressure between the roller and the lower
flange 19 of the drum. When the roller 37 is in its
cooperating position, as shown in FIG. 3 the upper side
of the lower flange 19 of the drum so exteads into the
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step between the parts 46 and 47 of the roller 37 that
wire cannot enter between the lower flange 19 and the
roller 37. Thus the lower flange 19 of the drum con-
stitutes an overlapping surface between the drum i1 and
the roller 37, which overlapping surface closes one end
of a slot 51 which extends between the part 46 of the
roller and the lower annular portion 14 of the drum,
the slot 51 being wider than the diameter of wire to be
coiled.

In operation, the spindle 23 is rotated, by the motor 38,
thereby causing the member 24 and the parts mounted
thereon to rotate in the direction of the arrow 25 (FIG. 2).
The spindle 23 and the connected parts are dynamicaily
balanced to avoid undue stresses on the bezarings of the
spindle.

As the guide pulley 26 rotates round the drum 11,
winding wire onto the upper annular portion 13 thereof,
the casting roils 3% and the second pulley 32 synchronous-
ly transfer the lowest coil from the upper annular portion
15 to the upper end of the lower annular portion 14 of the
drum which is of slightly larger diameter than the upper
portion 15. The coils of wire cn the lower annular por-
tion are, therefore, under a greater tension than the coils
on the upper anaular portion, which factor assists in form-
ing a good coil. Furthermore, the coils on the lower an-
nular portion 14 extend through the slot 51 formed be-
tween the lower annular portion 14 and the part 46 of
the roller. .

The member 24 is so shaped as to allow the lowest coil
53 on the lower annular portion 14 of the drum to be
continuously withdrawn therefrom over the lower flange
19 of the drum in synchromism with rotation of the
spindle 23.

The operation of the roller 37 is as follows: Since the
part 47 of the roller 37 cooperates with the lower flange
19 of the drum, as the member 24 is rotated by the spindle
23, this part 47 of the roller rolls on the lower flange 19.
Thus the part 46 of the roller of larger diameter has a
greater circumferential velocity than the part 47 of smaller
diameter, so that the circumference of the part 46 has a
velocity relative to the outer surfaces of the coils, whether
tight or slack on the lower annular portion 14 of the
drum. If some of the coils on the lower annular portion
become slack e.g. such as coil 53, they spring outwards and
if at the location of the slot 51 they come into contact
with the circumferznce of the part 46 of the roller, the
relative velocity and the contact pressure produce a fric-
tion force which acts on the outer surfaces of the con-
tacting slack coils in the opposite direction relative to the
drum to the direction in which wire is being wound there-
on by the guide pulley 26. This friction force therefore,
tends to counter further slackening of the slack coils on
the lower annular portion 14 of the drum, and can effect
a tightening action on the slack coils round the drum.
The overall effect of the action of the roller 37 is that
even though coils of wire at the delivery end of the drum
do become slack, they are maintained tight enough to
prevent them from dropping past the lower flange 19 on
the drum and from losing their grip on the drum. At
the location of the roller 37, of course, the overlapping
surface of the lower flange 19 of the drum prevents any
coils from dropping off the drum. It will be understood
that the coil being withdrawn leaves the drum beyond this
location as indicated by the coil 55 in FIG. 1.

Furthermore, it will be appreciated that with this type
of machine, if the lower flange 19 was not provided on
the drum, slack coils which dropped off the delivery end
of the drum would come into contact with the rotating
member 24 and this member, by virtue of its direction of
movement, would then tend to increase the slackness of
the coils on the drum.

The second embodiment shown in FIGS. 4 and 5 is
generally similar to the first, the drum 69 having only one
annular portion 61 of uniform diameter on which wire
is coiled, and the casting rolls 36 and the pulleys 32 and
3% shown in FIGS. ! and 2 being omitted.
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The member 62 secured to the spindle 64 extends out~
wardly with respect to the drum, and two guide pulleys 685,
66 are mounted on the end of the member 62. An arm
68 which is approximately tangential to the drum 68 is
pivotally mounted at 69 on the member 62 adjacent to the
pulleys 65, 66, and as previously, carries at one end a
counterweight 76, and at the other end a rotatably mount-
ed roller 71, the counterweight 70 serving the same pur-
pose as described above in connection with the first em-
bodiment. The roller 71 is urged towards the drum by
a compression spring 74 which extends from a stop 75 se-
cured to the member 62, info a hole (not shown) in the

counterweight 70. The compression of the spring 74 is .

adjustable by means of a screw-threaded bolt 77 extend-
ing into the hole of the counterweight 70 from the op-
posite side thereof relative to the compression spring.

Above the annular portion 61 of the drum 68 on which
wire is coiled, there is an annular collar 80 of larger
diameter than said annular portion 61. The roller 71 has
two parts 81, 82 of different diameter, the upper part 82
being of the smaller diameter, and the parts 82, 81 of the
roller are disposed respectively opposite the collar 8¢ and
the annular portion 61 of the drum. The compression
spring 74 in operation urges the part 82 of the roller into
contact with the collar 83, and when the roller is in this
position, a slot 85 which is wider than the diameter of
wire to be coiled, is formed between the part 81 of the
roller and the annular portion 61 of the drum. At the
lower end of the annular portion 61 of the drum, there
is'a flange 86 which overlaps part of the lower face of
the roller 71, and is adjacent thereto, so that wire cannot
pass between said lower face and the flange 86 unless the
roller 71 is first separated from the drum 68. The flange
86, in effect, closes the lower end of the slot 85.

As previously, the spindle 64 and the parts connected
thereto may be dynamically balanced by securing to the
spindle a counterweight (not shown) so that the counter-
weight les within the drum.

In operation, the spindle 64 is rotated by the motor 88
by way of the pulleys 89, $0 and pulley belt 21 in the di-
rection of the arrow 92 (FIG. 5), and wire 25 is drawn
down the interior of the spindle, round a pulley 96 to
whose circumference the spindle axis is tangential, over
a rotatable flanged roller 97 mounted on the member 62,
round the outside of pulley 65, under the pulley 66 and
onto the upper end of the annular portion 61 of the drum.
The action of coiling wire on the upper end of the an-
nular portion 61 of the drum causes the coils already
wound thereon to move axially down the drum so that
they enter the slot 85 between the part 81 of larger
diameter of the roller and the annular portion 61 of the
drum.

The part 82 of smaller diameter of the roller 71 rolls
on the collar 80 of the drum, thus causing the roller to
rotate about its own axis. It is believed that the action
of the roller will be apparent from the description that
has already been given with reference to the first embodi-
ment. - As previously the lowest coil of wire is with-
drawn continuously from the drum past the flange 86
thereon in synchronism with rotation of the spindle 64 as
indicated by the coil 99 in FIG, 4.

In the third embodiment shown in FIGS. 6 and 7, the
machine operates according to the same principle of
operation of the two previous embodiments, that is, the
drum 161 is stationary and has a vertical axis, and wire
is drawn in operation through the drum and over a guide
means 192 onto the drum by rotation of the guide means
round the drum, the coiled wire being drawn off the
lower end of the drum in synchronism with rotation of
the guide means. The principal difference in this em-
bodiment lies in the means of rotating the guide means.

The drum 101 is maijntained stationary by securing it
to a hollow shaft 163 whose upper end is secured to the
frame 105 of the machine. Surrounding the shaft, there
is a sleeve 106 which is rotatably mounted on the shaft
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by bearings 168, and a member 118 which extends out-
wardly with respect to the drum is secured to the sleeve
106. At one end of the member 110, there is a rotatably
mounted pulley 112, and at the other end of the member
1190, there is an arm 114 which is pivotally mounted at
115 on the member and which as previously carries at
one end a counter weight 117 and at the other end a
rotatably mounted roller 118. The arm 114 is approxi-
mately tangential to the drum 161, and the counterweight
117 serves the same purpose as has been mentioned pre-
viously. The roller 118 is urged towards the drum by a
compression spring 128, one end of which bears against
a lateral projection 121 of the arm 1%4, and the other
end of which is adjustable by a bolt 123 which extends
through a screw-threaded hole in an anchor plate 124
connected to the member 110. Thus, the degree of com-
pression of the spring 128 can be adjusted by turning
the bolt 123,

On the drum 181, there is an upper flange 127, and
beneath the flange, the drum tapers- sharply inwardly
and then more gradually outwardly (over a portion 128)
to the termination of the drum, the greatest diameter of
this portion 128 being less than the diameter of the flange
127. The degree of taper of portion 128 has been shown
exaggerated in FIG, 6 for clarity.

The roller 118 is provided with two parts 130, 131 of
different diameter, the upper part 130 being the smaller,
and these parts 130, 131 are disposed respectively opposite
the flange 127 and the tapered portion 128. When the
roller 118 engages the flange 127 on the drum, a slot
133, which at its narrowest part is wider than the diameter
of wire to be coiled, is formed between the part 131 of
the roller and the tapered portlon 128 of the drum. At
the bottcm of the roller, there is a flange 135 which
overlaps part of the end of the drum and is adjacent
thereto so that wire cannot pass between said end of the
drum 161 and said overlapping flange 135 unless they are
first separated. ‘'The flange 135, in effect, closes the lower
end of the slot 133.

In operation the member 331¢ which is secured to the
sleeve 106 is rotated by a motor which is drivingly con-
nected to the sleeve by a pulley-belt drive. The guide
pulley 112 on the member 119 serves to guide wire 137
onto the upper end of the drum adjacent the flanges 137
thereof, which wire is drawn through the hollow station-
ary spmdle 163 and round a pulley 132 which is rotatably -
mounted in a bracket 140 which is itself . rotatably
mounted in the end of the stationary spindle 193, the
wire then passing. outwardly with respect to the drum
to the guide pulley 112.

Since the roller 118 coacts with the flange 127 on the
drum, when the member 110 rotates, the roller 118 is
forced to rotate about its own axis.. It is believed that
the operation of the roller 118 will be apparent from the
description that has already been givea. As the guide
pulley 112 rotates round the drum 101 winding wire on
the upper end thereof, the wire coils on the drum are
forced down the tapered portion 128 into the slot 133 be-
tween the roller 118 and the drum, the taper of the por-
tion 128, and the roller 118 serving to counter the slack-
ening tendency of the coils. The lower coil 142 is con-

- tinuously withdrawn from the bottom end of the drum,

and the flange 135 on the end of the roller which over-
laps the end of the drum serves to ensure that the coils
of wire can only be withdrawn from the drum in syn-
chronism with rotation of the guide means 182 round the
drum.

The fourth embodiment which is shown in FIGS. 8,
9 and 10 is a modified form of the first embodiment
(FIGS. 1, 2 and 3), so reference will only be made to
those parts that are additional to or differ from the cor-
responding parts of the first embodiment.

As shown in FIG. 8, instead of the drum 150 having
a fixed flange at its delivery end (see 19 FIG. 1), a sepa-
rate flange member 151 of slightly larger diameter than
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the drum portion 152 is provided which is arranged so
that its circumference is adjacent the delivery end of the
drum. The flange member i51 is supported in position
by a disc 153 which is secured eccentrically relative to
the spindle 154 so as to be rotatable therewith, the disc
153 being rotatable within and relative to the flange mem-
ber 151. The flange member 151 is prevented from rotat-
ing by means of two pins 155 secured thereto which ex-
tend into respective orifices 156 in the drum 150, These
orifices 156 are larger than the diameter of the pins 133
so that when the spindle 154 rotates, the disc 153 causes
the flange member 151 to move so that the point 158 on
its periphery which projects least outwardly of the drum
moves round the drum lagging a short distance behind
the roller 160.

As shown in FIG. 10, the roller 168 is driven so as
to rotate about its own axis by engaging the flange 161
of the drum 156.

In operation, as the spindle 154 rotates, the lowest coil
of wire on the portion 152 drops off the drum at the point
158 as the latter moves round the drum, i.e. the wire drops
off the drum in synchronism with the rate at which it is
wound on the drum. The operation of the roller 169
is the same as that previously described. :

I claim:

1. A wire coiling mechanism in which wire is coiled on
one end of a drum and delivered in coiled form axially
off the opposite end, including a member spaced from
the periphery of sald drum a distance greater than the
diameter of the wire being coiled to engage the outer sur-
faces of any coils of wire which become slack on the
drum, and means to cause the surface of the member ad-
jacent said wires to move relative to said coils so as to
produce a friction force thereon which acts on said outer
surfaces in such a direction as to tend to tighten such slack
coils round the drom.

2. A mechanism as claimed in claim 1 in which the
drum axis is vertical, the diameter of the drum at the de-
livery end thereof being greater than the diameter of the
drum where wire is wound on the drum, said member serv-
ing in operation to prevent the coil diameter of coils on
the drum from exceeding the diameter of the drum at the
delivery end.

3. A mechanism as claimed in claim 2 in which the in-
creased diameter of the delivery end of the drum is pro-
vided by an outwardly projecting flange thereof.

4. A mechanism as claimed in claim 1 in which the
drum axis is vertical, a separate flange member being pro-
vided adjacent the delivery end of the drum as to prevent
coils of wire which are maintained tight on the drum by
said member from being released from the drum except
at a release point defined by the said flange member, said
fiange member being laterally movable relative to the
drum so that in operation, said release point traverses
round the dram circumference in synchronism with the
rate of winding wire on the drum.

5. A mechanism as claimed in claim 4 in which said
flange member is eccentrically mounted relative to the
drum axis and has a greater diameter than the diameter
of the drum, the flange member being non-rotatable rela-
tive to the drum but mounted for limited lateral transla-
tional movement relative thereto sufficient to permit said
release point to traverse reund the drum.

6. A mechanism as claimed in claim 1 in which the
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machine is a rotating dram machine, said member being
fixed in position Telative to the drum and the wire-engag-
ing surface of the member which is adapted to engage
slack coils being movably driven by the drum.

7. A mechanism as claimed in claim 1 in which the
mechanism js a stationary drum machine having guide
means rotatable about the drum to wind the wire thereon,
the member being arranged to rotate round the drum
ynchronously w1th the guide means.

8. A mechanism as clamled in claim 7 in which the
movement of the wire-engaging surface of the member is
produced by the rotation of the member round the drum
relative to a stationary surface concentric with the drum.

9. A mechanism as claimed in claim 8 in which said
stationary surface forms part of the circumference of the
drum.

10. a mechanism as claimed in claim 1 in which the
drum and the member are provided with overlapping sur-
faces at the delivery end of the drum, so that coils of
wire on the drum cannot slip off at the location of the
member unless the member is first separated from the
drum.

11. ‘A mechanism as claimed in claim 1 in which the
member is a roller rotatably mounted about its own axis.

12. A mechanism as claimed in claim {1 in which both
the roller and the drum have two parts of different diam-
eter, which parts are so dimensioned and arranged that
when the part of smaller diameter of the roller rolls on
the part of larger diameter of the drum, the part of larger
diameter of the roller is adapted to engage said outer sur-
faces of slack coils of wire, the wire being coiled on the
part cf smaller diameter of the drum.

13. A mechanism as claimed in claim 12 in which the
part of larger diameter of the drum is located at tie end
opposite the delivery end thereof.

14. A mechanism as claimed in claim 12 in which the
part of larger diameter of the drum is located at the de-
livery end thereof and forms the overlapping surface be-
tween the drum and the member.

15. A mechanism as claimed in claim 11 in-which the
roller is mounted on a pivoted arm which is urged by
means of a springin such a direction as to bring the roller
and the drum into coacting relationship.

16. A ‘mechanism as claimed in claim 15 in which the
arm is provided with a counterweight and is pivoted inter-
mediate the roiler and said counterweight whereby if the
roller is rotated about a stationary drum, the counter-
weight counterbalances the roller on the arm so that the
bearing pressure between the roller and the drum is inde-
pendent of the rate of rotation of the roller about the drum.

17. A mechanism as claimed in claim 1 in which the
mechanism is of the type having a stationary drum whose
axis is vertical, wire being drawn in operation through the
drum and over a guide means onto the drum by Totation
of the gnide means round the drum, the coiled wire being
drawn off the lower end of the drum in synchronism with
rotation of the guide means, and the latter being rotatably
supported adjacent one end of the drum.
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