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1

This invention relates to a spool and drive
therefer, and more particularly to a spool which
is particularly suited for handling extremely fine
wire or the like, such, for example, as the four
mil wire which is commonly used in magnetic
recording and reproducing devices.

One of the principal features and objects of
the present invention is to provide a.small com~
pact spool which is economical to manufacture,
which may readily be inserted into driving en-
gagement on a drive shaftf, and which mecha~
nism includes means for confining the wire or
other threadlike medium in a small area if a
portion ‘thereof becomes disengaged from the
spool-while it is rotating,

A further object of the present invention is to
provide a winding and reeling spool of -novel
construction.

A still further object of the present invention
is to provide a spool having novel means thereon
for-securing the inner and outer ends of a rela-
tively fine wire or the like wound thereon.

Another -object-of the present invention is to
provide a novel mounting and driving mechanism
for g spool carrying an elongated element which
is ‘1o be unwound from the spool or: wound
thereon.

Another and still further object of the present
invention is to provide a novel driving connec-
tion between a spool and a drive shaft.

Still another and further object of the present
invention is to provide novel means for catching
any wire or the like which unwinds from the spocl
while the spool is rotating, thereby preventing
the wire which comes off the spool from getting
tangled or snarled in other portions of the equip-
ment or exterior of the equipment.

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims. My inven-
tion itself, however, both as to ils organization,
manner of construction and method of operation,
together with further objects and advantages
thereof, may best be understood by reference to
the following description taken . in-connection
with the accompanying drawings, in which:

Figure 1 is a plan view of a magnetic recording
and reproducing: unit which has been provided
with a spool and drive therefor embodying the
novel teachings of the present invention;

Figure 2 is a vertical sectional view of the spool
and drive therefor as employed in Figure 1 and
as taken along the line II—1II of Figure 1;

Figure- 3 is a horizontal sectional view of the

spool with the driving mechanism removed as
taken along the line III—III of Figure 2;
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Figure 4 is a vertical sectional view fthrough
the spool with the wire and its securing means in
place;

Figure 5 is a fragmentary view of a portion of
the leader as it is secured to the end of the
wire;

Figure 6 is fragmentary sectional view .of a
portion of one- of the side walls of the spool
showing the manner in which the edge of the
leader fits into one of the. grooves prov1ded in
the side wall;

Figure 7 is a view s1m11ar to Figure 2 showmg
a modified form of the present inventon; and

Figure 8 is a top view of the spool with the
driving mechanism removed.

Referring first fo Figure 1 of the drawings,
there is illustrated therein the top of a magnetic
recording and reproducing unit 10. This re-
cording and reproducing unit 10 includes a mag-
netic recording and reproducing head 11, a large
take-up spool 12 and a'relatively smaller spool
i3 upon which the wire 14 is usually stored when
not being used on the recording and reproduc-
ing device 18. This wire (4 passes through guide
and other mechanism 15 (which forms no part.of
the present invention) and then passes through
the head 11, where it is wound up on the take-
up spool {2, The wire is later returned to the
spool {3 by reversing the direction of rotation of
the shafts 36 and 6 which are associated re-
spectively with the spools i13:and 12. - An operat-
ing switeh or handle 17 is provided, which, when
moved to a position against the stop pin 19
causes rotation of the take-up spool 12 in a
clockwise direction, and which, when moved into
position against the stop pin 8, causes rotation
of the storage spool 13 in a counter-clockwise di-
rection. .

As previously indicated, the storage spool (3
and the drive therefor embody the novel teach-
ings and principles of the present invention.
These teachings and principles are best ex-
emplified in Figures 2 to 6 of the drawings, in
so far as one preferred embodiment of the in-
vention .is concerned. More particularly, the
spool 13 is made from a cylindrical tube 20 and -
a pair of disk shaped end plates 2i and 22. In
forming the spool the two ends of the tube 20
are cut in to provide end portions of reduced di-
ameter, as indicated at 23 .and 24. The end

- plates 21 and 22 are provided with circular cen-

ter openings of the same diameter as the re-
duced end portions 23 and 24 of the tube 20.
The plates 21 and 22 are then slipped over these
end portions against the shoulders 25 and 26.
The end plates are held in place by thereafter
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3
rolling over the edges of the tube 28 as at 27
and 28. This securely fastens the end plates
21 and 22 in place.

In order to strengthen the end plates 21 and
22 near their radial outer porticns, the peripheral
edge is extruded (preferably before mounting on
the tube 28) to form an enlarged bead 29.

As may be seen best in Figure 4, the rolled

over end 27 is provided with a series of recesses

30 which are circumferentially spaced around
the ends of the tube 20. As may be seen best in
Figure 2, these recesses 20 are arranged to re-
ceive the spring pressed balls 3i which are car-
ried on the hub 32 of the drive shaft.

The hub 32 is formed as an integral part of a
drum 33 which includes a radially outwardly ex-
tending body part 34, an axially extending outer
flange 35, in addition to the hub 32. This drum
33 is mounted on and directly secured to the
drive shaft 36, and forms a unitary pari thereof.

:"The body part. 34 of the drum 33 includes a
series of annular ridges 31, 38, 39 and 48. The

annular ridge or rib 37 is arranged fo seat-and

support the spool 13. The annular ribs 38, 39
and 40, which are substantially saw-tcothed in
radial cross-section, are arranged to receive
spools of different predetermined diameters, there
being: one rib for each diameter. As is exem-
plified in Figure 2, the annular rib 39 is designed
for a spool of the diameter shown in the drawing.
The. rib or ridge 39 is located a distance slight-
ly radially: outwardly of the outer extremity of
the spool i3:s0 that in effect the beaded portion
29 extends down behind or inside of the annular
ridge 39. If for any reason the spoel {3 is un-
winding faster than the wire is being taken up
on. the: take-up: spool. {2, any wire: which slips
over:the.outer edge of the spool {3 will drop into
the: gutter 4 which lies: between the ridge 33
and the. ridge: 40. Since the body part 34 of
the: drum 33" is rotating with the spool {3 and
at ‘thie same speed, the wire which. comes off
the spool 13:will merely be collected and .rotated
with the drumnz 33.

Ay is-shown. in Figure 2, the drum:. 33 is: fur-
tHer provided with & shoulder 42 which lies:under
‘the panel or stationary wall portion 43 of the
magnetic: recording and reproducing device: i8.
This iy & further safeguard whieh tends to pre-
vent: the wire from becoming snarled or caught
inside of the machine,

The -manner in which the wire is retained on
the spool 13- may-be seen best in Figures 4, 5:and
6-0f the drawings. Hach end of the wire 14:is
provided with a: leader 44 which may: be. con-
veniently formed of some suitable plastic. ma-
terial, such as one of the polystyrenes, and. is
provided along each of its longitudinal edges
with: 2 plurality of tongues or ears 45. These
tongues or ears are conveniently formed by mere-
Iy removing semi-circular portions of material at
intervals along the edge of the leader. - This
particular leader is described and claimed in
detail in my copending application for patent
entitled “Leader for magnetic recorder medium
and method of making the same,” U. 8. Serial
No. 638,497, filed- December 29, 1945, and as-
signed to the same assignee as the presenf in-
vention. Merely by way of summary, the wire
14 is inserted through a hole 46 in the leader
44 and then back through a second hole 4T. A
securing strip 48 having a- pressure-sensitive ad-
Hesive thereon is secured- over the surface of
the leader 44- where the wire is drawn through
tHe Holes- 46 'and 41.  One of these leaders 44
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is provided at each end of the wire, the one at
the outer end of the wire being preferably some-
what longer than the one at the inner end so
that it may make one complete wrap about the
drum of the take-up spool {2. The leader 44
at the inner end may make one or more wraps
around the drum 28 of the spool 13, but as il-

“lustrated in the drawing, is arranged to make

only a single wrap.

The overall width of the leader 44 is slightly
greater than the spacing hetween the end plates
21 and 22 to enable the tongues 45 to make a
resilient friction engagement with the walls 21
and 22. In order that the leader may lie flat
so that even the initial layer of wire will be flat
on the spool, annular recesses 43, 59, 51 and 52
are provided in each end wall. When the lead-
er 44 is first wrapped around the drum 29, the
ears or fongues 4% will snap intc the grooves 49
and substantially the entire body portion of the
leader will lie flat on the drum 20. The extreme
tips of the tongues 45 will be slightly flexed due to
the fact that even the bases of the grooves. are
spaced apart a lesser distance than the overall
width of the leader 44.

The manner in which one of these tongues.lies
in the groove 48 is shown in Figure 6 of the draw-
ings. The grooves §0, 51 and 52 have been shown
in a concentric group and of course, with such
an arrangement only some of the tongues 45 will
lie in the grooves. The other tongues will lie
against the wall portions between the grooves.
If desired, a spiral groove may be provided.on
the inner faces of the drum end walls so. that all
of the tongues 45 will lie within the spiral groove,

In order that the spool (3 may be quickly and
easily slipped over the hub 32, the hub. 32 is
slightly tapered, as at 53, over at least a portion
of its length, As shown in the drawing,. it is
tapered back for a distance approximately half
of its length.

An annular recess 54 is provided in the hody
portion 34 adjacent the lower end of the hub 32
opposite the rolled over edge 28. This. is pro-
vided so that the spool will not seat at this point,

The balls 31 are retained in the uypper portion
of the hub 32 by a peened over edge 55 or the like
which makes the opening slightly less than.the
diameter of the palls. The balls are spring-
pressed by small coil springs 58 which are
mounted in wells 57 which extend. radially into
the hub 32. The balls 31 are located. in such.a
manner that when the spool (3 is. slipped. over
the hub the balls 31 will be depressed until the
spool is seated on the annular rib 37.. When the
spool has reached this position the balls wiil be
forced out by their associated springs 56 into:the
ball detents or recesses 30 of the spool. If the
balls do not drop immediately into the recesses 30
it will be observed that a very slight turning
movement of the spool (either by hand. or by
initial relative movement between the spool and
the. hub) will cause the balls to drop into the
detents 38. By providing a relatively large num-
ber of detents 30 as compared with. the balls 31,
it will be seen that only a. very slight angular
movement: between the spool and the hub 32 is
necessary in any instance to permit:the-balls-to
be positioned in the detents 30.

In Figures 7 and 8 of the. drawings-I.have
illustrated a modified form of the present: inven-
tion. In order to facilitate comparison. of: this
modified form of the invention with that just
described, similar parts will be-given similar ref-
erence numerals. The spool 13, in. this instance;
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is formed of a drum 58 and a pair of end plates
or walls 59 and 60. The drum 58 is reduced in
diameter at each of its ends as.at 61. In this
form of the invention, however, each of the ends
is notched back as at §2 to provide a plurality
of tongues 63 (see the dotted line in Figure 7 for
an- indication of the tongues: in their original
cut position). These tongues ‘are thereafter
folded radially outwardly after the end plates. 59
and 60 have been slipped into place to clamp
these plates into place (see the full line position
of the tongues in Figure 7 and also Figure 8).

The notches 62 between the tongues §3 are of
such width as to provide the necessary detents
or ball recesses for engagement with the spring-
pressed balls 3{. ‘

In this form of the invention the oufer edges
of -the spool end walls are spun or flared out-
wardly as at 64. The grooves 49, 50, 54 and 52
shown in the first form of the invention have
been eliminated here to indicate the fact that
these grooves may be omitted if -desired, for
economical or other reasons; or the faces of the
end walls may be sandblasted, have marks coined
in or be dished inwardly to retain the leader.

As shown in Figure 7, the offset flange por-
tion 42 may also be provided with a groove 68,
as additional wire catching means.

While I have shown . certain particular em-
bodiments of my invention it will, of course, be
understood that I do not wish o be limited there-
to, since many modifications may be made and I,
therefore, contemplate, by the appended claims,
to cover all such modifications as fall within the
true spirit and scope of my invention.

I claim as my invention:

1. A winding and reeling mechanism compris-
ing @ vertically disposed drive shaft, a radially
outwardly extending fiange member secured to
said shaft, said flange member-including an ax-
jally extending hub, a spool having a hollow core
member and g pair of end walls and mounted on
said flange member, said hub extending into said
core member, means for restraining relative
movement between said hub and core, said flange
member extending out radially farther than the
adjacent end wall of said spool, and means on
said flange member for seating one of said end
walls, whereby any elongated member which is
wound on said spool and which slips over the
end wall of said spool is carried by said flange
member with the same rotational movement as
said spool. -

2. A winding and reeling mechanism - com-

prising a vertically disposed drive shaft, a ra- .

dially outwardly extending flange member se-
cured to said shaft, said flange member including
an axially extending hub portion, a spool having
a hollow core member and a pair of end walls
and mounted on said fAange member, said hub
extending into said core member, means for re-
straining relative movement between said hub
and core, said flange member extending out ra-
dially farther than the adjacent end wall of said
spool and having an abutment thereon for seat-
ing one of said end walls, whereby whenever any
portion of an elongated member wound on said
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spool drops over the outer edge of the bottom -

end wall said elongated member is caught and
carried by said radially outwardly extending
flange member.

3. A winding and reeling mechanism compris-
ing a vertically disposed drive shaft, a radially
outwardly extending flange member secured to
said shaft, said flange member including an
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axially extending hub portion, g spool. having 4
hollow. core-member and g pair of end walls and
mounted. on said flange member, said hub ex-
tending into said .core member, means for re-
straining relative movement between said hub
and core, said flange member extending out ra-
dially farther -than the -adjacent end .wall of
said spool and having an annular abutment
thereon for seating one of said end walls, said
radially outwardly extending flange member also
having a ‘circular groove therein radially - out-
wardly. of the outer peripheral edge of the bot-
tom end wall-of said spool, whereby whenever
any portion of an elongated member wound on -
said spool drops over the outer edge of the bot-
tom end wall said elongated member is -caught
and carried by said radially outwardly extending
flange member. :

4. A winding and reeling mechanism compris-
ing a vertically disposed drive shaft, a radially
outwardly extending flange member secured:to
said - shaft, the outer -peripheral edge .of said
radially extending flange member being. offset
downwardly- to define. an annular shoulder,-a
stationary  panel member having an opening
therein into which said flange member extends,
said offset portion of said flange member: being
disposed benheath said -panel member, and the
main body portion of said flange member being
substantially 'in- the same: plane as -said panel
member, said flange member including an axially
extending hub, a spool having a hollow - core
member and a pair of end walls, said hub ex-
tending into -said core member, means for re-
straining relative movement between said hub
and core, said main body portion of said flange
member extending out radially farther than the
adjacent end walls of said spool, said radially
outwardly extending flange member having a
circular groove therein radially outwardly of the
outer peripheral edge of the bottom end wall-of
said spool,

5. A winding and reeling mechanism compris-
ing a vertically disposed drive shaft, a radially
outwardly extending flange member secured to
said shaft, the outer peripheral edge of said
radially extending flange member being offset
downwardly, & statioriary panel member having
an opening therein into which said flange mem-
ber extends, said offset portion of said flange
member being disposed beneath said panel mem-
ber, and the main body portion of said flange
member being substantially in the same plane
as said panel member, said flange member in-
cluding an axially extending hub, a spool having
g hollow core member and a pair of end walls,
said hub extending into said core member, means
for restraining relative movement between said
hub and core;, said main body wportion of said
flange member extending ‘out radially farther
than the adjacent end walls of said spool, said
radially outwardly extending flange member hav-
ing a circular groove. therein radially outwardly
of the outer peripheral edge of the bottom end
wall of said spool, said. offset portion of said
flange member also having a groove therein,
whereby said grooves tend to catch any portion
of an elongated member wound on said spool
which tends to drop over the ocuter edge of the
spool.

6. A winding and reeling mechanism compris-
ing a drive shaft, a radially outwardly extending
flange member secured to said shaft, said flange
member including an axially extending hub, said
flange member having a plurality of conceniric
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”
annular ribs on.the outer face: thereof, g spool
having a hollow core member, said hub extend-
ing into said core member and said spool being
supported on said flange member by.at least one
of said annular ribs.

7. A-winding and reeling mechanism compris-
ing a drive shaft, a radially eutwardly extending
flange- member secured to: said shaft, said flange
member including an axially extending hub, said
flange: member having a ‘plurality of concentric
annular ribs on the outer face thereof, g. spool
having:a hollow core member, said hub extending
into said core member and said spool being sup-
ported on said -flange member by at least one oL
sald annularribs, and at least-two additional ribs
being disposed radially. outwardly of the outer
peripheral edge of said spoel whereby any portion
of an elongated medium wound on said spool
which: spills: over is- caught between. said last two
mentioned ribs.

8. A winding and reeling mechanism compris-
ing' a drive shaft, o radially outwardly extending
flange member secured to said shaft, said flange
member including an axially extending hub, said
flange member having g plurality of concentric
annular ribs on the outer face thereof, a: spool
‘having a hollow eore member, said hub extending
into said core member and said spool being sup-
ported on said flange member by at least. one of
said annular ribs, and at least two additional
ribs being disposed radially outwardly of the outer
peripheral edge of said spool whereby any portion
of an elongated medium wound on said spool
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which spills:over-is- caught betwesr: said last two
mentioned ribs, the inner of said two mentioned
ribs being disposed in close proximity to the outer
peripheral edge.of said spool.
MARVIN CAMRAS.
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