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(57) Claim
1. A methcocd for producing a shaft clutch mechanism,

said method comprising the steps of:
stamping a blank from a continuous strip of
material, so that said blank has an upper body and a
plurality of longitudinally bowed fingers of substantially
equal width attached to and arrayed along said upper body;
bending said upper body of said blank at a gap
between two adjacent fingers, forminq' a crease in said

upper body;
advancing said strip one finger width towards a

bending mandrel so as to present a single finger proximal
to said mandrel;

bending said single finger against said mandrel;
and

repeating said advancing and said bending of said
upper body at said gaps until said upper body has a cross
section with a substantially ciosed polygonal shape.
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¢54) Title: SHAFT CLUTCH MECHANISM AND ITS PRODUCTION

(87) Abstract

A shaft clutch mechanism, and method and apparatus for its production are disclosed. The shaft clutch mechanism has an
upper body (32) folded into a polygonal cross section with a plurality of fingers (34), each finger attached to and extending from
a fat section of the upper body. The shaft clutch mechanism is pressed on to one end of an inner nested element of & telescoping |
body and is placed inside an outer element where the fingers are slightly deformed, providing slight friction sufficient to hold the
inner element in place, but still allowing it to slide relative to the outer element. The method and apparatus for producinig the
shaft clutch mechanism use a two stage press and a bending device to take a continuous strip of material to form blanks which
then are bent to form the shaft clutch mechanism that is pressed on to the inner element of the telescoping body.
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Title: Shaft Clutch Mechanism and its Production

TECHNICAL FIELD
The present invention relates to a shaft clutch mechanism, and method and
apparatus for its production. More particularly, both the mechanism, and method
and apparatus for its production relate to a clutch which allows rclative inovement
between two elements in a telescoping body where one element is nested inside the
second element and adjustment to relative position is required, and yet the
mechanism holds the two elements stationary relative to each other after the

desired adjustment is made.

BACKGROUND OF THE INVENTION ‘

The use of telescoping bodies which have nested elements to make an object
more compact is well known, and has been practiced for a long time. One of the
problems presenied by any sort of |clcsmminﬁ, bady using, nested elemenis is in
controlling movement of the elements relative to one another. ‘This can be a
particularly vexing problem when the telescoping body is load-bearing, such as the
support member for a music stand.

In a music stand there is typically a support member comprised of an outer
tube, and an inner tube which is slidably mounted within the outer tube. This
support member is vertically oriented, with the music holder mounted on top of the
upper end of the inner tube. The weight of the music holder and any music placed
on the music holder presents a problem, given the telescopic nature of the music
stand. It is important that the height of the music stand be easily adjustable, but
it is equally important that the adjustment be retained and that the inner tube of
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the music stand remain stationary relative to the outer tube of the music Astand
when adjustments are completed and the stand is in use,

Attempts to achieve the desired adjustment with music stands is illustrative
of attempts to achieve adjustments with telescoping bodies in general. The simplest
and most straight forward way of achieving this adjustment is to crimp the upper
end of the outer tube against the inner tube body, using the friction from the outer
tube upper end to hold the inner tube stationary, while allowing it to be adjustable.
This method has a number of limitations, including the fact that it requires a very
precise fit with the inner and outer tubes, especially at the crimp of the outer tube
upper end. As the stand is repeatedly used, excessive wear to both the inner tube
body and the crimped outer tube upper end causes the stand to fail to hold its
adjustment.

Another mechanism used to adjust music stands is one which adds a
threaded collar to the outer tube and causes the tightening of some portion of the
outer tube upper end, or a contained gasket or "O" ring, against the inner tube
body, thereby holding it in place once the adjustment is made. This mechanism and
its production adds costs to the music stand, and is less convenient to use when
adjusting the music stand, requiririg the loosening and tightening of the threaded
cap. Also, if the mechanism uses gaskets they can be worn and have to be
replaced. ‘

Several adjustment mechanisms have been tried using a spring mounted
internally in the overlapping space between the inner and outer tubes. While these
mechanisms represent some difficulty in increased cost in manufacturing, some
success has been achieved. One mechanism that achieved a great deal of success
was a clutch device which used a plurality of fingers arranged substantially
uniformly about the inner tube proximate the inner tube lower end. These fingers
were held in place by a collar which fit around the inner tube lower end and has
one end of each of the fingers held between it and the inner tube. The fingers
themselves were bowed outward from the inner tube so they are pressed against the
outer tube. This adjustment mechanism aliows the inner tube to be moved up and
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down by simply grasping the upper end of the inner tube or a music desk attached
to the upper end of the inner tube and lifting up or pushing down. At the same
time the plurality of fingers constituting the clutch provided sufficient friction to
prevent the inner tube from sliding downward even when the music was on the
music desk.

The above described méchanism, however, was relatively expensive to
produce in that its production was relatively labor intensive. Individual fingers had
to be produced and then manually inserted into the jig which held them in their
arrayed position. The inner tube lower end was placed in the middle of fingers
then pressed down so that it was inserted between the fingers lower end and the
outer collar. Thus, this mechanism required separate production of fingers and
collars and further assembly by hand, which made it relatively expensive to produce,
At the same time, it proved to be a generally superior mechanism for achieving the
desired combination of ease of adjustment and ability to hold the adjustment once
the desired adjustment was achieved.

As illustrated by the above discussion, there are a number of desirable
features for a shaft clutch mechanism and method for its production. 1t would be
desirable for a shaft clutch mechanism to allow easy adjustment of a telescopic body
utilizing nested elements, and at the same time allowing the adjustment to be
retained once achieved. It also would be desirable for a shaft clutch mechanism to
have a plurality of fingers arrayed about an inner nested element of a telescopic
body. It further would be desirable to have a shaft clutch mechanism which had a
plurality of fingers arrayed about an inner nested body with the shaft clutch
mechanism being constructed from a single piece of material. Additionally, it
would be desirable to have a shaft clutch mechianism produced by a fully or
partially automated method and apparatus.

While the discussion herein relates to shaft clutch mechanisms for
telescoping bodies such as music stands, and methods and apparatuses for their
production, it is not intended that the invention be limited to this situation. It will
be obvious from the description that follows that the present invention will be
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useful in other applications with problems common to those described herein.

DISCLOSURE OF THE INVENTION

It is the object of the present invention to provide a shaft clutch mechanism
which will allow the nested elements of a telescoping body to be adjusted relative
to one another easily while at the same time retaining the desired adjustment once
it has been made.

It is a further object of the present invention to provide a shaft clutch
mechanism which has a plurality of fingers arrayed about an inner nested element
of a telescoping body with the fingers also providing frictional force against the
outer element of the telescoping body .

It is an additional object of the present invention to provide a shaft clutch
mechanism with a plurality of fingers where the shaft clutch mechanism is produced
from a single piece of material.

It is also the object of the present invention to provide a method for
producing a shaft clutch mechanism with a plurality of fingers from a single piece
of material.

It is yet another object of the present invention to provide a method of
automating the production of shaft clutch mechanisms with a plurality of finger
produced from a single piece of material. '

It is an additional object of the present invention to provide an apparatus for
producing the shaft clutch mechanisms with a plurality of finger produced from a
single piece of material using the automated methods of production.

It is also an object of the present invention to provide a method for
producing a shaft clutch mechanism with a single piece of material which minimizes
"spring back" as the shaft clutch mechanism is produced.

The present inventions achieves these and other objectives which will
become apparent from the description that follows by providing a shaft clutch
mechanism which has a plurality of bowed fingers arrayed about an inner nested
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element of a telescoping body with the shaft clutch mechanism being produced from
a single piece of material.

In a preferred embodiment of the present invention, the shaft clutch
mechanism has an upper body with a polygonal cross section. Attached to the
upper body and arrayed about it are a plurality of fingers. The fingers are bowed
outward so that when the shaft clutch mechanism is mounted on the inner nested
element, the fingers will contact the outer element.

In an alternative preferred embodiment of the present invention, a shaft
clutch mechanism identical to the one discussed above is mounted to one end of
an inner nested element of a telescoping body with a retaining ring holding it in
place about the end of the nested element. The fit of the retaining ring forces the
cidd ol the et nested clement o tahe the polygonal shape of the shalt clutch
mechanism cross section,

In another alternative preferred embodiment of the present invention is a
method for producing the shaft clutch mechgnisnm[clismssed above. The method
includes the steps of creating a blank from a single piece of material with the
fingers formed, bending the fingers, and then forming the polygonal cross section
by bending the upper body. |

In an additional alternative preferred embodiment of the present invention,
the method discussed above is performed with the additional stebs of taking the
blank and bending the upper body #}ong its width at each gap between the fingers.
The bends are made one at a timy with each fold being "over bent" to minimize
spring back.

In a further alternative preferred embodiment of the present invention, aﬂ
apparatus for creating the shaft clutch mechanisms in accordance with the methods
discussed above is provided. The device has a two stage press for forming and
bending the blanks, and a bending device which takes the blanks and bends the
upper bodies one gap at a time to create the polygonal cross section. The finished

shaft clutch mechanism is then ejected.
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In another preferred embodiment of the present invention, the bending
device uses a rolling key and mandrel with a polygonal side to bend the body.
In an additional preferred embodiment of the present invention, a

programmable controller is used to control the production of the shaft clutch

" mechanisms.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a preferred embodiment constructed in
accordance with the present invention.

Fig. 2 is a perspective view of an élternative preferred embodiment
constructed in accordance w.ith the present invention.

Fig. 3 is a side cross section view of the alternative preferred embodiment
illustrated in Fig. 2, taken along lines 3-3.

Fig. 4 is a side cross section view of the alternative preferred embodiment
illustrated in Fig. 2, taken along lines 4-4.

Fig. 5 is a perspective view of an alternative preferred embodiment
constructed in accordance with the present invention.

Fig. 6 is a side eross section view of the alternative preferred embodiment
illustrated in Fig. 5, taken along lines 6-6.

Fig. 7 is a partial perspective view of the operation of the alternative

‘preferred embodiment illustrated in Fig. S.

Fig. 8 is a side cross section view of the alternative preferred embodiment'
illustrated in Fig. 7, taken along fines 8-8.

Fig. 9 is a side cross.section view of the alternative preferred embodiment
illustrated in Fig. 7, taken along lines 9-9.

Fig. 10 is an exploded partial view of an alternative preferred embodiment

constructed in accordance with the present invention.
Fig. 11 is a partial view of an alternative preferred embodiment constructed

in accordance with the present invention.
Fig. 12 is a perspective view of an alternative preferred embodiment

constructed in accordance with the present invention.
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Fig. 13 is a partial perspective view of an alternative preferred embodiment
constructed in accordance with the present invention with cut away to illustrate the

installation of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

With relcience to Figs. 1, 10, 1E and 13, o shadt cluich iechaisim 30 by
shown. The shaft clutch mechanism has upper body 32 and a plurality of fingers
34 attached to the upper body. The upper body is bent into a polygonal shape with
a finger first end 36 attached to cach flat section 38 of the upper body. "The fingers
are bowed outward along their length with the finger second ends 40 returning
inward to lay in substantially the same plane as the corresponding upper body
section.

The shaft clutch mechanism 30 is mounted proximate a first end 42 of an
inner tube 44 with a retaining ring 46. The retaining ring fits around the
mechanism upper body 32 and the inner tube first end. As best illustrated in Fig. -
11, the retaining ring fits sufficiently tight about the mechanism upper body and the
inner tube first end that inner tube first end is defermed from a substantially
circular shape to the polygonal shape of the mechanism upper body.

When the music stand is assembled, a variable portion of the inner tube 44
and the inner tube first end 42, together with the attached shaft clutch mechanism
30, are located within an outer tube 48. A seal 50 at the first end 52 of the outer
tube fits closely, but slidably around the inner tube. Inside the outer tube, the
mechanism fingers 34 are partially compressed by outer tube, as shown in Fig. 13,
while retaining a slidable fit. The friction from the fingers pushing outward against
the outer tube is sufficient to hold the inner tube in place relative to the outer tube
while allowing easy movement of the inner tube relative to the outer tube.

To create the shaft clutch mechanism 30, a blank 54 which is substantially
flat along its width and curved for at least a portion of its length, as illustrated in
Fig. 1, must be created. To make the blank, a continuous strip of material 56 is fed
into a two-stage press 58. The two-stage press has an upper portion 62 which
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moves up and down, and a lower portion 64 which is stationary. The upper portion
is in its "up" position, the continuous strip of material is advanced through the two-
stage press. The first stage of the two-stage press is a punch 66. This punch, when
lowered on the continuous strip which cuts out or punches a plurality of elongated
slots along the length of the strip of the continuous material. These slots are
substantially aligned and of equal length. These slots will form the gaps 68 between
the fingers on the finished shaft clutch mechanism.

The second stage of the piesé is a curved press 70. The curved press serves
two functions. When the upper portion 62 of the two-stage press 58 is lowered, the
curved press cuts the blank from the continuous strip at one end of the plurality of
elongated slots to form the blanks. In addition, the curved press bends the blank
along its length, as illustrated in Fig. 4, to form the curved portion 72 of the blank.
When the upper portion of the two-stage press is raised, the curved cut blank is
pushed along a slide 74 by an ejector 76. When the blank reaches the end of the
slide, it is allowed to fall in a collection box (not shown).

In operation, the upper portion 62 of the two-stage press 58 lifts up. While
the upper portion is in its up position, the finished blank 54 is pushed along the
slide 74 by the ejector 76. The continuous strip is then advanced so that the
portion of the continuous strip with elongated slots cut into it is advanced to the
'cui'ved press, while a completely new poriio-n of the continuous strip is advanced
into the punch portion of the two-stage press.

An number of materials can be used to form the blanks which create the
shaft clutch mechanism. In.applications in which the shaft clutch mechanism is to
be used with chrome plated steel, a very common application in things like music
stands, batons, etc., success has been achieved using brass or phosphor bronze. The
size of the telescoping body with which the shalt clutch mechanism is to be used
dictates the size of the material used to create the blank and subsequent shaft
clutch mechanism. In use with music stands, it has been found that coiled strips of
continuous material 2 to 2 1/2 inches (5.08 to 6.35 cm) wide have worked quite

well,
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After the blank has been created and is ejected from the two-stage press, it
is stacked by any number of methods, either collecting in boxes, or by the use of
boxes on a conveyor. Success has been achieved using a rotating carousel which
delivers the ejected blank to a rotating carousel from which the ejected blank falls.
The rotating carousel rotates until the blank hits a slide, which allows the blank to
pass from the carousel down the slide into a stacking bin.

After the finished, ejected blanks have been collected and stacked, they are.
delivered to the bending device 78 which is illustrated in Figs. 5 through 7. The
finished blanks 54 are placed into the feeding mechanism 80. The blanks can be
fit automatically or stacked manually. The feeding mechanism has a forward wall
82 and a rearward wall 84. These walls are vertically oriented and substantially
aligned. The rearward wall contains a channel 86 with a bottom 88 and sides 90.
The distance between the forward wall and the channel bottom is substantially
equal to the length of the finished blank. The distance between the channel sides
is substantially equal to the width of the finished blank. As shown in Fig. 5,
finished blanks are stacked in the feeding mechanism with the upper body 32
located in the rearward wall channel and the fingers 34 oriented towards the
forward wall 82 located

A compression slot 92 is located in the lower portion of the forward wall 82.
The slot passes completely through the forward wall. Mounted outside the forward
wall is a compression fork 94 which can pass through the compression slot into the
feeding mechanism. A motive cylinder 96 powers the compression port, which
moves backwards and forwards. Located in the rearward wall 84 is a release slot
98. Mounted outside the rearward wall is a block gate 100 and a release fork 102.
Attached to the block gate is a block gate motive cylinder 104. Attached to the
release fork is release fork motive cylinder 106. As with the compression fork, the
motive cylinders for the block gate and the release fork move them in and out
through the release slot.

In operation, the feeding mechanism 80 supplies one blank 54 at a time.
The lowest blank in the stack in the feeding mechanism as shown in Fig. 6 rests
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- upon an internal projection 108. First the block gate 100 is moved forward to close

the release slot 98 proximate the upper body 32 of the blank. Next, the
compression fork 94 is moved forward so that its fingers 95 press against the fingers
34 of the blank. This causes the blank to bow in its curved section so that it no
longer rests upon the internal projection. The block gate is then moved backwards
to allow the upper body to slide into the release gate. This results in the release
of the blank fingers from the compression fork, which allows that end of the blank
to drop down. With the block gate still pulled away from the release slot, the
release fork is then moved forward to push the upper body out of the release slot
allowing the entire blank to fall on the slide tray 110. The orientation of the
compression fork, the release fork, and the block gate are dictated by the size and
the amount of curvature in the blank. They are also adjusted so that only blank is
affected at a time. After the blank has dropped to the slide tray, both the
compression fork and the release fork are moved backwards, and the block gaté is
moved forward to once again block the release slot in anticipation of the next blank
being run through the feeding mechanism 80.

Once a single blank is on the sliding tray, a push pad 112 moves to push the
blank sideways along the sliding tray. The blank slides through a space created at
first between the sliding tray and a retaining block 114 located above the sliding
tray. After the blank has passed between the retaining block and the sliding tray
it passes under a mandrel 116 which extends out over the sliding tray. This
mandrel has a flat side 118 and a polygonal side with multiple flat sections 122.
The push pad advances the blank until it reaches a stop 124, at which time the push
pad motive cylinder 113 relaxes the push pad pressure against the blank.

When the blank is resting against the stop, it extends past the end of the
sliding tray over a rolling key 126 which. projects outward substantially under the
mandrel. The location of the blank relative to the mandrel, sliding tray, and rolling
key is best illustrated in Fig. 8. After the push pad has relaxed, the rolling key
rotates upward, folding and permanently creasing the upper body between the flat
upper surface 127 of the rolling key and one of the flat sections 122 of the
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polygonal side of the mandrel 116, as shewn in Fig. 9. After the folding and
creasing has taken place, the rolling key is returned to its resting position, the push
pad motive cylinder 113 is energized, pushing the push pad against the blank and
advancing it until the first crease strikes the stop 124. When the blank has been
advanced to the stop, the push pad motive cylinder relaxes the push pad so that
there is no pressure against the blank, the rolling rotates upward, folding the blank
again and creating a second crease in the blank. This process is continued until a
closed polygon as shown in Fig. 10 is created. Once the upper body has been
closed polygon, a push ejector 128 is energized, which pushes the finished shaft
clutch mechanism off of the mandrel. When the push ejector ejects the finished
shaft clutch mechanism, the push pad triggers a reset switch (not shown) which
causes the push pad motive cylinder to retract the push pad and begins the drop
sequence from the feeding mechanism 80 to allow the nex: blank to be dropped
from the stack.

The forming mechanism is adjusted so that when the biank 54 strikes the
stop 124, the crease will occur at the gap 68 between the first two adjacent fingers
34 of the blank. Similarly, as the blank is advanced, the stop causes each crease to
occur in the upper body 32 at a place corresponding to a gap between two adjacent
fingers. One reason for relaxing the push pad is to allow more accurate folding of
the blank. |

The rolling key and mandrel are constructed so that as each crease is formed
the upper body is "over bent". In other words, the angle created during the bending
process is greater than necessary to compensate for the fact that metai will spring
back after being bent. Over bending the upper body compensates for the spring
back and allows the desired polygonal shape to be achieved. The angle that the
rolling key rotates through is adjustable so that the desired bending can be
accomplished. ' '

Once the shaft clutch mechanism has been created, a retaining ring 46 is
placed around the upper body 32 which is now in the closed polygonal shape. The
first end 42 of the inner tube 44 is placed between the fingers 34 of the shaft clutch
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mechanism and puashed until it abuts against the uppe‘r body. At this point, the
inner tube first end will not fit inside the shaft clutch mechanism upper body. As
shovm in Fig. 12 with the inner tube and shaft clutch mechanism in phantom, the
shaft clutch mechanism and inner tube are placed in a shaft press 130. The
retaining ring and the contained upper body are placed on top of a lower die 132,
and the inner tube is pressed into the positioning blocks 134, the upper ram 136 is
then energized, pressing down on the inner tube and driving the inner tube first end
into the shaft clutch mechanism upper body and retaining ring. With the retaining
ring on the outside of the upper body, the inner tube first end into the upper body
actually deforms the *aner tube first end to emulate the polygonal shape of the
shaft clutch mechanism upper body. This ensures that the shaft clutch mechanism
will not rotate relative to the inner tube without the use of any extraneous
attachments or fixatives, such as welding, adhesives, bolts, rivets, etc. The shaft
press in this embodiment uses trigger switches 138 to automatically energize the
upper ram when the shaft clutch mechanism and the inner tube are in the proper
position. Once the shaft clutch mechanism has been attached to the inner tube the
telescoping body can be constructed as shown in Fig. 13.

Pneumatic power is used to energize and drive the various motive cylinders
of the bending device, as well as powering the shaft press. While success has been
achieved using pneumatic power, other power sources such as hydraulic power, or
replacing the motive cylinders with electric motors, can also be quite effective.

Control of the bending device as well as other machines in the production
of the shaft clutch mechanism can be achieved in a number of ways. With the
embodiments discussed above, success has been achieved using programmable
controllers, such as a Westinghouse PC100 to control the two stage press and an
Omron C20K to control the bending device. It is believed that other automatic
controllers are equally useful in these applications. Use of the programmable
controller contained in the control box 140 allows the operation necessary to
produce the shaft clutch mechanism to be carried out on a timed, sequenced basis.
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The increased level of automation vastly increases productivity, and at the same
time provides a consistently higher quality product.

While the above discussions described the creation of shaft clutch
mechanisms of tubes, such as would be used in a music stand, the above
embodiments are equally applicable to any telescoping body with nested elements.

INDUSTRIAL APPLICABILITY

This invention would be useful in any situation where it is desirable to have
a simple, effective way of adjusting telescoping bodies with nested elements, and
further to have an automated method and apparatus for producing the simple
effective adjustment mechanism.

In compliance with the statute, the invention has been described in language
more or less specific as to structural features. It is understood, however, that the
inveniion is not limited to the specific features shown, since the means and

construction herein disclosed comprise preferred forms of putting the invention to

effect.



11,

WO 93/17806 PCT/US93/02321

10

15

20

25

30

35

AMENDED CLAIMS
[received by the International Bureau on 6 September 1993 (06.09.93);
original claims 1-6 amended; cluim 7 cancelled (3 pages)]

1. A method for producing a shaft clutch mechanism,

said method comprising the steps of: '

stamping a blank from a continuous strip of
material, so that said blank has an upper body and a
plurality of longitudinally bowed fingers of substantially
equal wijdth attached to and arrayed along said upper body;

bending said upper body of said blank at a gap
between two adjacent fingers, forming a crease in said
upper body;

advancing said strip one finger width towards a
bending mandrel so as to present a single finger proximal
to said mandrel; '

bending said single finger against said mandrel;
and

repeating said advancing and said bending of said
upper body at said gaps until said upper body has a cross
section with a substantially closed polygonal shape.

2. A ethod for producing a shaft clutch mechanism
as claimed in Claim 1, said method further comprising the
step of attaching said blank to an outer side of one end of
a cylindrical inner element of a telescoping body after
said blank has been bent into a substantially closed
polygonal shape.

3. The method of claim 2 including the step of
attaching a cylindrical collar to an outside of the upper
body of the blank with sufficient force to deform the
cylindrical inner element into the polygonal shape.

4. A shaft clutch mechanism for a telescoping body
with nested elements, said shaft ¢lutch mechanism
comprising:

an upper body, said upper body having a plurality
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of contiguous flat sections and further having a cross
section with a substantially closed polygonal shape; and

a plurality of fingers, said fingers having a
first end and a second end with one said finger first end
attached to and extending downward from each said upper
body flat section, said upper body and said fingers being
formed from a single piece of material;

an inner telescoping member having an end portion.
connected to an inner side of the upper body; and

an outer ring swaged on an outer side of the
upper body with sufficient force to conform the end portion
of the inner telescoping member to the polygonal shape of
the upper body.

5. A shaft clutch mechanism as claimed in Claim 4,
wherein said fingers are bowed outward with said finger
second ends curving inward so that said finger second ends
and said corresponding flat section lay substantially in a
single plane.

6. An apparatus for producing a shaft clutch

mechanism, said apparatus comprising:

a two stage press to create blanks from material,
said two stage press having a first stage, said first stage
being a punch to cut elongated slots from material placed
in said two stage press, and said two stage press having a
second stage, said second stage being a curved press to
bend said blanks to a desired curve so that said blanks
have an upper body with a plurality of fingers having
substantially equal predetermined widths arrayed along and
extending from said upper body;

feeding means for advancing said blanks one f inger
width; and

a bending device, said bending device having a
feeding mechanism, and a mandrel with a polygonal side and
only one rolling key located proximate said mandrel, said
rolling key being rotatable toward said mandrel polygonal
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side so that said blanks can be placed in said feeding
mechanism which feeds them between said mandrel and said

‘rolling key, and said rolling key can rotate toward said

mandrel to bend said blank upper body.
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