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[57] ABSTRACT

The disclosure herein relates to fishing reels, espe-
cially so-called closed face spinning reels, and it is di-
rected more specifically to certain structural arrange-
ments in closed face spinning reels, including a new
pickup head casting lock; a new bayonet-type line
spool mount, a simplified housing structure; a simpli-
fied anti-reverse mechanisin; and a simplified drag
brake mechanism. These new. structural arrangements
for spinning reels tend to improve the operation
thereof, to accommodate the use of inexpensive new
plastic materials of construction, to simplify the manu-
facture of the components, and to simplify the assem-
bly thereof in the mass productlon of closed face spin-
ning reels.

6 Claims, 10 Drawing Figures
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— 1
CLOSED FACE SPINNING REEL

BACKGROUND AND SUMMARY OF THE
INVENTION

Closed face fishing reels are well known to the art
and have been manufactured in large quantities at com-
paratively low cost for many years in a variety of em-
bodiments. Representative of the earlier reels and the
well developed and rather crowded state of the art are
many U. S. patents issued to R:. D. Hull, including
among many others Nos. 2,541,360; 2,668,025;

2,675,193;  2,964,257;. 3,020,666; 3,059,873;
3,088,691; 3,185,405; 3,469,799; 3,481,544; and
3,552.674.

All closed face spmmng reels of the type contem-
plated herein include a line spool from which fishing
line is paid out and retrieved by an appropriate pickup,
which is rotated by a crank mechanisin geared thereto;
a drag brake mechanism to permit a payout of line
when an undue pressure is exerted thereon by a hooked

fish; an anti-reverse mechanism to prevent the rotation

of the crank handle in the payout direction; and a
closed face housing completely enveloping the reel
mechanism and including a thumb button for preparing
the internal mechanism for casting.

The aforementioned.basic components have taken a
variety of shapes, forms and structures in the reels of
the prior art. However, there are certain improvements
therein in the natuyre of simplification of parts and ar-
rangements which, advantageously, lead to a reduction
in manufacturing expense and a 51mp11ficatlon of as-
sembly and use of a closed face spinning reel. For a
more complete understanding of the reel of the present
invention and a greater appreciation of ‘its attendant
advantages derived from its specific structural features,
reference should be made to the following detailed de-
scription of the new closed face reel, taken in conjunc-
tion with the accompanying drawings, which are illus-

trative of a preferred embodlment of the new reel of

the present invention.

DESCRIPTION OF THE DRAWINGS:

FIG.1lisa cross-sectlonal view of the new reel of the
invention, showing details of construction thereof;

FIG. 2 is an enlarged, fragmentary, cross-sectional
view taken along line 2-2 of FIG, 1, showing details of
construction of a new bayonet mount for the line spool
of the reel;

FIG. 3 is an enlarged, fragmentary, cross-sectional
view taken along line 3—3 of FIG. 1, showing details
of construction of the thumb button disposed in the
rear cover of the new reel;

FIG. 4 is an enlarged, fragmentary, cross-sectional
view of the reel, taken along line 4—4 of FIG. 1 and
showing details of construction of the simplified, new
drag brake mechanism;

FIG. 5§ is' an enlarged, fragmentary, cross-sectional
view of a stud in the spinner head, which includes a
mechanism for locking the spinner in a casting position;
. FIG. 6 is an. enlarged, cross-sectional view taken
along line 6—6 of FIG. 1, showing a new spring lock for
-holding the spinner head in the casting position;

FIG. 7 is'a cross-sectional view taken along line 7—7
of FIG. 5, showing the manner in which the spring lock
is cammed from locked to unlocked positions;
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FIG. 8 is an enlarged, cross-sectional view -taken
along line 8—8 of FIG. 4, showing a ratchet and pawl
anti-reverse mechanism accommodating retrieval rota-
tion of the line crankshaft; L

FIG. 9 is a cross-sectional view taken along line 9—9
of FIG. 4, showing the ratchet and pawl mechanism of
FIG. 8, prohibiting crankshaft rotation in the line pay
out direction; and .
. FIG. 1@ is an exploded, perspective view of the com-
ponents of the new closed face spinning reel, showmg
the manner in whlch they are assembled.

DESCRIPTION OF PREFERRED EMBODIMENT

Referring first to FIGS. 1 and 10, there is shown a
reel including a closed face housing 10, including a
front cupshaped cover 11 and a rear cup-shaped cover

12, both of which are molded’ from high ‘impact

strength plastic. The generally annular rearward flange
portions of the front cover 11 include a locking shoul-
der 13 and helical threads 14 formed on the internal
surfaces thereof and knurled gripping portions 15
formed on the external surfaces thereof. The conical
front end of the cover 11 includes a circular line open-
ing which mounts an annular line guide 16 in a known
manner, as shown. The rear cover 12 includes at its for-

‘wardly facing end, outer and inner shoulders 17, 18, re-

spectively, and a helical thread 19 which is adapted to
engage the threads 14 when the front and rear covers

are rotatably, telescopically assembled, as will be un-
derstood. More specifically, the outer shoulder 17 is

adapted to abut the peripheral edge 20 of the front
cover 11, whlle the shoulder 18 is adapted. to engage
the rear surface 214 of a generally circular mounting
plate 21, and to clamp the front surface 21b thereof
against the shoulder 13 in the front cover. The rear
cover 12 also includes an -integrally molded tang T,
which is adapted to mount the entire closed face fishing
reel to a reel seat on a fishing rod in a known manner.

In accordance with one specific aspect of the present
invention, the rear cover 12 at the uppermost rear por-
tions thereof includes unique integral structure for
mounting a new, pivotable, one-piece thumb button 22.
More specifically, and as shown best in FIG. 3, the inte-
gral mounting for the thumb button 22 includes a pair
of spaced pivot members 23, each of which defines an
open C-shaped, resilient plvot slot 24, in which slots
small cylindrical pivoting axles 25 of the thumb button
22 may be appropriately snapped into place. As an im-
portant aspect of the new thumb button mounting, the
rear cover 12 also includes an integral, rectangular stop
bar 26. which is disposed between the two pivots 23,
and which cooperates with the thumb button 22 to pre-
vent its dislodging or separation from the rear cover. In
addition, the bar 26 limits the rearward displacement
of the thumb button 22, with respect to the cover 12.

As shown in FIG. 1, the thumb button 22 includes, in
addition to the pivot axles 25, a downwardly depending

flange 26, which is adapted to engage the lower wall

surface 27 of a thumb button opening 28 formed in the
rear wall of the rear cover 12, and an upper horizontal
abutment surface 29, which is adapted to engage the
stop member 26 of the rear cover: As a very important
aspect of the present invention, the thumb button 22
may be assembled to and disassembled from the cover
12 only when the thumb button has been pivoted into
a relationship in which the upper edge 29 of the button

_is disposed beneath the locking or blocking bar 26. This
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relationship may be effected when the edge 29 is gener-
ally parallel with the horizontal axis of the reel. In this
manner, it is simple for the thumb button and rear
cover to be assembled into a two-piece subassembly
which will virtually never become disassembled in the
normal course of use and handling.

Thus it will be appreciated that the entire thumb but-
ton and rear cover assembly may be fabricated from
only two elements, each of which advantageously may
be manufactured from high impact strength injection
molded plastic, the same material from which the front
cover 11 and most of the other components of the new
reel are adapted to be manufactured. Indeed, the entire
housing comprises only four separate parts, two covers,

-a button, and a line guide. Specifically and as shown,
the thumb button 22 is generally hollow, although it in-
cludes a central wall member 30, having a concave por-
tion 31 adapted to engage the rearward end of central
main shaft 32 in a manner common to closed face fish-
ing reels of this general type. Advantageously, the rear
cover 12 is also provided with knurls 33 to facilitate
gripping thereof in the threaded assembly of the front
cover 11 to the rear cover 12.

The circular plate 21 is adapted to be clamped be-
tween the.front and rear covers 11 and 12, in the man-
ner described hereinabove, and is adapted to support
the remainder of the reel structure thereon, including
the main shaft 70, the crankshaft 81, the spinner head
60, and the line spool 41. _

The periphery of plate 21 includes a plurality of axi-
ally extending ribs 32, the length of which in the axial
direction of the reel is equal to the spacing between the
shoulders 13 and 18 on the front and rear covers, when
the front and rear covers are threadedly connected and
tightened down in a manner whereby the rear edge of
the front cover is seated against the flange 17 of the
rear cover. Advantageously, the rearwardly facing sur-
faces of the circular plate 21 are stepped and ribbed,
as shown in FIG. 10, to reduce the weight and increase
the strength of the plate 21, which is advantageously
formed of injection molded plastic. In accordance with
another specific aspect of the invention, the plate 21
includes a pair of arcuate bayonet slots 36. The slots
are best shown in FIG. 2 and have enlarged opening
portions 37 which are connected to narrow, throatlike
portions 38 having an .integral key 39 formed therein.
The bayonet slots 36 are adapted to receive mating
bayonet fasteners 40, formed integrally on the rear sur-
face of a one-piece injection molded line spool 41,

The plate 21 also includes a rearwardly projecting
boss 50 having a transverse opening therethrough for
receiving the crankshaft 81. In addition, the plate 21
has a hub 53 with opening 52 formed therein which'is
adapted to support the main shaft 70 of the reel for ro-
tation and selective axial displacement therein. Con-
centric with the opening 52 and projecting forwardly
from the plate 21 is the circular hub 53 upon which the
line spool 41 is adapted to be mounted. At the upper
periphery of the plate 21 a forwardly opening angular
slot 54 is included, which slot is adapted to receive the
rearwardmost notched portions 62 of the spinner head
60, as will be explained in more detail hereinafter.

In accordance with another important aspect of the
present invention, a new and improved line spool con-
struction is provided. The new spool 41 is comprised of
a single injection molded plastic component which car-
ries a molded-in locking spring 47 thereon. As shown
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in FIGS. 1 and 10, the spool 41 includes a central hub
portion 43 having a bore 43a therethrough, a rear wall
44, and a front wall 45. Fishing line L is wound about
hub 43 between walls 44, 45 in a line-receiving space
46. The spool 41 is fixedly, non-rotatably mounted di-
rectly to the support plate 21 by insertion of the bayo-
net mounts 40 in the bayonet slots 36 and subsequent
twisting of the spool 41, relative to the plate 21, to lock
the spool 41 securely to the plate 21, as will be under-
stood. ‘In ‘the illustrated embodiment, the spool is
locked to the plate by a counterclockwise motion and
unlocked by a clockwise motion, as viewed from the
front of the reel. : :

More specifically and as an important feature of the
new reel, a single wire lock spring 47 is carried by the
spool adjacent its front face, as shown in FIGS. 1 and
5. The spring may be deposited in the mold in which
the line spool is formed for permanent attachment
thereto. To that end, the spring 47 has a circular end
48, which may be disposed in a corresponding opening
formed in the mold for the line spool in order to be
“molded into” the spool by plastic 47a (FIG. 6). As
shown, the forwardmost portions of the hub 43 are re-
moved to define a C-shaped portion 43b having lands
43c in order to accommodate the intersection of the
bore 43a by the distal end of the spring 47. As shown
in FIG. 6, the circular end 48 of the spring is molded
directly into and secured by the portions 474 of the
plastic forming the one-piece spool body 41. Thus, the
spring 47 is a permanent, inseparable, and important

part of the spool. Specifically; the spring 47 serves to

lock the spinner head in a forward casting ‘position
upon depression of the thumb button 22 and to release
the spinner head for rearward axial displacement upon
the ratation of the line crank in the retrieval direction.
To that end, the spinner head 60 includes a special
camming stud member 61; which includes a lowermost
locking surface 62, separated from a conical camming
surface 63 by a locking shoulder 64 and an uppermost
surface 65 separated from the camming surface 63 by
a shoulder 66. o : :

More specifically, the spinner head 60 of the present-
invention includes a generally “square-scalloped,” cy-
lindrical flange 162 having peaks 164 and troughs 163
for.engaging paid out line, to retrieve the 'same. The
rearwardly extending peripheral flange 162 -projects
over the periphery of the rim of the front wall 41 of the
line spool to a point where the peaks 164 are received
within the annular groove 54 in the plate 21. The
trough portions 163 of the edge 162 do not enter the
groove 54; accordingly, the fishing line L will be
trapped in a closed, rotating opening defined by the
three edges (generally U-shaped) of a trough 163 and
the front edges 54z of the angular groove 54. This gen-
eral line trapping arrarigement is shown in greater de-
tail in U.S. Pat No. 3,259,333. v

As shown in FIG. 1, the stud 61 is staked or otherwise
securely fastened to a central opening 60a in the spin-
ner head 60. For the purposes of securely fastening the
spinner head 60 to the forward threaded end 72 of the
main shaft 70 of the reel, the stud 61 includes internal-
threads 71 which mate with the threaded end 72. The
main - shaft 70, as shown in FIG. 10, includes an en-
larged diameter portion 73 and a reduced diameter
portion 74 having a flat 75 formed thereon. As is con-
ventional in reels of this type, the main shaft 70 is
adapted to be rotated through a crank mechanism by
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means of a spur gear 76, which is non-rotatably, slid-
ingly keyed to the flat 75. In this regard, the shaft 70
is adapted to be axially displaced forwardly and rear-
wardly of the reel, in order to move the spinner head
60 between casting position and retrieval posmon re-
spectively. :

Rotation of the spinner head 60 is effected through
a bevel gear 80 which cooperates with the aforemen-
tioned spur gear 76. As shown best in FIGS. 4 and 10,
the bevel gear 80 is mounted for rotation on a crank-
shaft 81, which is driven or rotated by a crank lever 82,
secured to the other end of the shaft 81 by means of a
lock nut 83 threaded to a corresponding threaded por-
tion 84 of the shaft 81. The shaft 81 is supported for ro-
tation in the radial bore 51 formed in the integral boss
50 of the support plate 21. The boss has inner and outer
faces 50a, 50b, as shown.-

In accordance with a further specific aspect of the in-
vention, a unique anti-reverse mechanism and new
drag brake mechanism for the new reel are associated
with the rotatable crank assembly. More specifically,
the anti-reverse mechanism includes a rotatable ratchet
90 having ratchet teeth 91 formed thereon and a pivot-
able pawl 92, having a stop tab 93 and pawl teeth 94

formed thereon. The ratchet 90 is directly keyed to the.

crankshaft by an appropriate key opening 90a formed
in the rear wall of 90b in an integral extension 90c for
rotation therewith. The opening 90a corresponds in
shape to the cross section of shaft 81 at 100a. The tab
93 projects into a slot 98 formed in the plate 21 and,
- as will be understood, has its displacement limited by
the edges 98a, 985 of the slot 98.

The drag brake for the present reel is in the nature
of a selectively controllable slippage which is effected
between the bevel gear 80 and the spur gear 76. That
is to say, an excessive load normally placed upon the
spinner head 60 would tend to rotate the same in a line
payout direction, however, the spur gear 76 would nor-
mally tend to be locked and to oppose such rotation by
its meshing engagement with the bevel gear 80. How-
ever, in accordance with the invention, a predeter-
mined amount of rotating slippage of the bevel gear rel-
ative to the shaft upon which it is mounted may be had
due to the unique manner in which the bevel gear is se-
cured to the crankshaft 81. The bevel gear is secured
to the shaft 81 for rotation therewith by a spring clutch
type of arrangement, including a disc clutch spring 95
and star wheel 99, which urge the shaft 81 outward.
Washers 96 and 97 tend to clamp the bevel gear on the
chrankshaft 81 between the head 81a of the shaft and
the ratchet wheel 90, The degree of pressure applied by
the disc spring 95 may be selectively controlled by rota-
tion of a star wheel 99, threadedly mounted adjacent
the crank to the crankshaft 81 at threaded portion 100,
to control the slippage of the bevel gear relative to the
shaft 81 and hence to control the degree of “drag.”

6

" wall portion 39, the thickness of which advantageously
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is tapered, as shown, to facilitate ‘attachment and re-

-moval. It should be noted that the spool 41 comprises

a single injection molded plastic element (with the
molded-in spring 47) and may be manufactured at such
a low cost as to be a readily “disposable” component
of the reel. Thus, the reel may be provided with, or a
fisherman may choose to utilize, a plurality of spools
41, each one of which has a different weight or type
line wound thereon. The spools 41 may, of course, be
removed from the plate by a simple counterclockwise
twist.

The crankshaft 81 and its assocxated elements may be
assembled into the subassembly R by inserting the
crankshaft 81 with its associated elements, shown along
the radial axis of FIG. 18, through the bore 51 of the
boss 50. In this manner, the bevel gear 80 will be sup-
ported between washers 98, 97 on the shaft 81, and the
anti-reverse pawl 92 will be supported between the
washer 96 and the face of the ratchet element 90 in a
cooperative relationship therewith, as shown best in
FIG. 4. On the opposite side of the boss 50, the star
wheel 99 and the washer 98 will sandwich the clutch
spring 95 while the star wheel itself, by virtue -of its
threaded bore 994, will be threaded on to threads 100
at the end of the shaft 81. The crank 82 is secured on
end 84 by a cap nut 83. As shown, the crank 82 and the
clutch spring 95 have elongated slots thereon which co- -

. operate with the flat 100z machined on the crankshaft

30

81 to key those elements non- -rotatably to the crank-

~ shaft in a known manner.
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- The main shaft 32 is assembled with portion 70 in the
bore 52 and with the spur gear 76 slidingly supported.
on the flat 75 and urged against the shoulder 75a by a
coil spring 75b, the rearward end of which is reduced
in diameter to engage an angular shoulder 75¢ formed
at the rearward end of the shaft, as shown best in FIG.
1. The spinner head 60 is attached to the forward end
of the main shaft by threading the stud 61 onto the
threads 72. Advantageously, the thickness and diame-
ter of the head 814 of the crankshaft prevent the spur
gear and main shaft 32 from becoming detached from
the reel subassembly R.should the shaft 32 be rear-
wardly displaced with the spinner head removed.

- The subassembly R, comprising all of the reel mecha-
nism carried on the mounting plate 21, as heretofore
described, is then inserted bodily into the housing com-
prised of the covers 11, 12. Ordinarily, the subassembly
will be inserted into the open end of rear cover 12, the
boss 50 being slipped through an elongated opening (of
shape similar to the boss cross section) in the wall of
the rear cover. The forward end of line L is passed
through the line guide 16 in the front cover 11, which
cover is then threaded onto the rear cover 12 to clamp
the plate 21 of the subassembly R tightly in the housing

" and to complete the reel assembly. When the covers

Operation and assembly of the new reel is as follows:

A reel subassembly R comprising all of the elements of
the reel, with the exception of the front and rear covers
11, 12 and the thumb button 22, is established from all
of the parts shown in the exploded view of FIG. 10.
. More specifically, the spool 41 is quickly and-simply
attached to the circular plate 21 merely by inserting the
bayonet fasteners or cleats 40 through the mating bayo-
net slots 36 in the plate 21 and giving the spool a slight
clockwise turn (as viewed from the front face of the
reel) to seat the heads 40a of the fasteners against the

60

and the plate 21 have thus been assembled, the inner
end 31 of the thumb button will rest against the rear-
ward end of the main shaft 32, urged rearwardly by
spring 75b, in position to be actuated in the casting and
retrieving operations of the reel.

In the operation of the reel by a fisherman, the line
L is held against premature release during the initial
stages of the casting. This is. accomplished by gripping
or braking the line between the front surface of the
spinner head 60 and the inner wall of the conical por-
tion of the front cover 11, in well known manner, by
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moving the spinner head forwardly of the reel by de-
pressing the thumb button 22. As should be under-
stood, when the spinner head 60 is moved forwardly,
the line L will be pinched between the conical wall of
cover 11 and the front surface of the spinner head. At
any other position of the spinner-head, the line is free
to move to and from the spool 41 for casting and re-
trieval. :

In the initial stages of casting, in which pressure will
have been applied to the thumb button 22 to move the
latter inwardly of the housing, the forward end of the
integral button wall 30 will have urged main shaft 32
forwardly to move the spinner head 60 forwardly until
the line is braked against outward movement. Thus the
line and the lure attached thereto may be held against
outward movement while the casting movement of the
rod is begun. Thumb pressure is then relieved from the
thumb button, and the main spring 75b-will act to move
shaft 32 rearwardly to draw the spinner head 60 rear-
. wardly, thereby freeing the line for outward movement.

The cast may then be made, this occurring contempo-
raneously with the release of thumb pressure on the
button 22. When the spinner head is moved forwardly,
as previously noted, the stud 61 will also be moved out
in front of the end of the hub 43, as seen .in FIG. 5.
When the pressure on the thumb button is relaxed, to
release the line, the locking spring 47 will be positioned
radially inwardly of the periphery of the locking shoul-
der 64 (FIGS. 1, 5 and 6), with the result that the spring
47 will engage the forward face of the shoulder 64 and
prevent the spinner head 60 from returning to its rear-
most position, thereby holding the notched edge 162 of
" the flange ahead of the front wall 45 of the line spool
41. In this position, the notches 163 are held out of the
path of movement of the line L, which will be flowing
over the flange of the spinner head as the cast is being
made. . ' :
When the cast has been completed, it is necessary for
the spinner head to be retracted to its rearmost posi-
tion, as shown in FIG. 1, in order to retrieve the line.
It is necessary, therefore, to remove the spring 47 from
its engagement with the shoulder 64, in order to allow
this. further rearward movement of the spinner head.
This additional retraction is effected upon the initial
rotation of the spinner head in the retrieval direction by
the provision of camming surfaces 62, 63 arranged on
the stud 61. This camming action is illustrated in FIGS.
5,6, and 7.
As is conventional in reels of this type, line L is re-
_ trieved by rotation of the crankshaft 81 through the
crank 82 to rotate the main shaft 32. As disclosed here-
inabove, the rotation of the main shaft will cam the
spring 47 into a release position to allow the retraction
of the spinner head 60 and engagement of the line in
one of the pickup notches 163, Free rotation of the
" crankshaft in the line retrieval direction is' accommo-
. dated by the ratchet wheel 90 and pawl 92 (FIG. 8),
however, crank rotation in the reverse direction (pay-
out) is prohibited by the engagement of pawl 94 and
teeth 91 (FIG. 9). Nevertheless and in accordance with
the invention, limited line payout by a hooked fish, for
example, is accommodated by adjusting the slippage
between the meshing spur gear 76 and bevel gear 80,
by controlling the slippage or rotatability of the bevel
gear 80 upon shaft 81. This is directly controlled by
varying the pressure applied by the clutch spring 95
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through selective tightening of the star wheel 99, as
should be understood. The greater the pressure (flat-
tening) of the spring 95 and the attendant increased
clamping of the gear 80 against the head 81a, the less
the slippage or drag, and vice versa.

From the foregoing, it will be seen that the present
invention provides a compact, simply constructed spin-

-ning reel of the closed face type, which may be quickly

and easily assembled and disassembled, which is sub-
stantially foolproof in operation, particularly in assur-
ing absence of backlash and a positive anti-reverse
mechanism and drag brake.

+ The reel construction herein described lends itself
particularly to the employment of plastic materials for
the construction not only of the housing covers 11, 12,
but also of the plate 21, the spool 41, and many other
parts of the subassembly R, thereby greatly reducing
both the cost of fabrication and the cost of material, as
well as providing a lighter assembly, which is also
highly resistant to salt water corrosion, and other dele-
terious conditions commonly encountered in the use of
fishing reels. .

It will be understood that various alterations, modifi-
cations and changes may be made in the details of the
illustrative embodiment within the scope of the ‘ap-
pended claims, but without departing from the spirit of
this invention. :

I claim: ' o

1. In a closed face spinning reel having a housing and
a reel subassembly including a mounting plate, an im-
proved spool structure including

a. spaced annular front and rear walls projecting

.- from a central hub; '

b. said hub having a portion projecting forwardly of
said front wall; o

c. atleast one male fastening means
rearwardly from said rear wall;

d. said male fastening means being adapted to project
through and mate with corresponding female fas-
tening slot means formed in said mounting plate;

e. said hub defining a bore therein; and ’

f. a radially displaceable locking spring, normally in-
tersecting said bore being carried by said hub por-
tion;

g- said spool being unitarily formed of injection
molded plastic in a manner whereby said walls,
hub, hub portion, and fastening means are integral.

2. The reel of claim 1, further characterized in that

a. said fastening means are bayonet type elements.

3. The reel according to claim 2, further character-
ized in that :

a. said bayonet elements are disposed on diametri-

cally opposed sides of said hub.

4. The reel of claim 1, in which ) .

a.’ said - projecting hub portion includes shoulder
means which limit the inward displacement of said

projecﬁng axially

spring with respect to said bore.’

5. A reel in accordance with claim 1, in which

a. said locking spring is a wire spring molded into the
forwardly projecting hub portion of said spool.

6. The reel of claim 4, in which

a. said locking spring is a wire spring disposed for se-
lective radial displacement by and in cooperation
with a camming means disposed in the bore and

carried by a main shaft of the reel.
* * * * *



