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NON-SLIP FIIM LEADER AND PROCESS OF MANUFACTURE

TECHNICAI. FIELD

This invention relates to film leaders generally,

and particularly to non-slip film loading leaders for use

with microfilm and self loading microfilm

reader/printers, and the process of ultrasonically
knurling these non-slip film loading leaders.
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BACKGROUND ART

Microfilm.'reader/printers have gained universal
acceptance as a methbd for retrieving and making copies
of information stored on microfilm. - For example, many
governmental and legal records are now stored on
microfilm, and many 1libraries store archival newspaper
editions on microfilm for compact storage and quick and
efficient retrieval. Such storage media allow for large
amounts of records and data to be stored in a relatively
small space. '

The microfilm is stored on reels within rélatively
compact,'generally four inch'square cartridges which are
approximately 1" deep. Arstarter leader is attached to
the hub of the reel contained within the cartridge and

then the microfilm is attached to the starter leader.

The microfilm is then wound round the cartridge reel.
The free-end of the microfilm is then attached to the tab
of a ioading leader generally made of polyester. While
the starter leader,'microfilm, and the tab of tﬁe loading
leader are all sufficiently narrow to be wound round the
hub of the cartridge reel between the opposing radial
walls of the reel, the body of the loader leader is of
sufficient width so as to restrupon the exterior radial
walls of the reel and thus engage the reels on the
outside of the reel's radial walls. One end of the
cartridge has an opening through which the free-end of
the loading 1leader, and subsequently the microfilm
itself, 'passes' to be 1loaded into the appropriate
microfilm reader/printer to allow viewing of the material
on the microfilm. By storing the microfilm on a reel
which itself is mounted'within such a closed cartridge,
the microfilm is'proteéted'from direct sun 1light, dust,
dirt and excessive handling bj’thé opérator.
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The cartridge is inserted into the loading cavity
of the microfilm reader/printer and the operator then
causes the free-end of the 1loading leader to be
automatically loaded onto the take-up reel of the
microfilm reader/printer. A loading wheel, generally
made of rubber, contacts one edge of the loading leader
and presses the loading leader against one of the radial
walls of the cartridge reel. The loading wheel rotates,
engages the loading'leader, and causes the loading leader
and cartridge opening reel to rotate so as to expose the
free-end of the loading leader which then guides out of
the cartridge opening and onto the take-up reel of the
reader/printer. The reader/printer take-up reel has
radially extending ribs along the interior of its radial
walls which frictionally engage the loading leader. The
loading wheel and the take-~-up reei on the reader/printer
rotate together such that the free-end of the loading
leader 1is engaged by the reader/printer take-up reel as
the loading wheel causes more of the loading leader to be
inserted onto the take-up reel. Once enough of the
loading leader is sufficiently frictionally engaged by
the ribs of the take-up reel to allow further take-up and
loading by the take-up reel itself, the operator
disengages the loading wheel mechanism.

Most prior art 1loading leaders are formed of
smoothed surfaced, untreated polyester. A prevalent
problem with such smooth surface polyester 1leaders is
excessive slippage between the loading wheel and loading
leader which makes cartridge loading time consuming.
Slippage for such untreated polyester loading leaders can
occur up to 50% of the time.

Another prior art 1loading 1leader is emulsion
treated on one side to increase the frictional engagement
between the loading wheel and the loading leader during
loading of the microfilm. However, the slippage for
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these emulsion treated loading leaders still occurs up to
25% of the time. Aléo, when the loading leaders are
initially attached to the microfilm;' care must be
exercised to ensure that the éprsed emulsiqn side of the

leader will be presented to ﬁhe lbading wheel. These

- emulsion treated loading leaders are manufactured so as

to produce a'pronounCed bow in the loading leader so that
the assembler of the microfilm cartridge can distinguish
the emulsion side. However, if the bow 1is not
pronounced, the assembler must wet the emulsion treated
loading leader to determine the emulsion side so thaﬁ he
or she may properly attach the rlééding leader to the
microfilm during assembly of the cartridge. This

increases overall - cartridge assembly time, thus

- increasing cost of assembly.

An object of the presént invention is to provide a
non-slip film loading leader which virtually eliminates
slippage upon loading of the microfilm into a microfilm
reader/printer. '

It is a further object of the present invention to
provide a non-slip film loading leader which may be
attached to the microfilm on either surface of the leader
and which will still provide a non-slip contact between
the loading leader and the loading mechanism of the
microfilm reader/printer.

It is also an object of the present invention to
provide an economical and efficient process for
ultrasonically knurling the loading leaders so as to
produce a non—élip surface. - | |

v
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DISCLOSURE OF THE INVENTION

It has now been discovered that the objects of the
present invention can be accomplished in the following
manner. Specifically, a non-slip film loading leader has
been discovered which virtually eliminates slippage
during 1loading of microfilm into microfilm
readers/printers. Also, the process for manufacturing
these non-slip film loading leaders has been discovered
which allows efficient, rapid, and economical knurling of
these hon-slip film loading leaders.

The non-slip loading 1leader of the present
invention consists of a standard polyester, or other
thermoplastic, film leader which is knurled on at least
one edge along a substantial iength of the loading
leader. The non-slip loading leader is of sufficient
thickness to allow the leader to be semi-rigid. The non-
slip loading leader has knurls in a predetermined pattern
such that a frictional, non-slip engagement is obtained
between the non-slip loading leader and the loading wheel
of the microfilm reader/printer. The pattern of the
knurls for the preferred embodiment is diagonal, and
begins at the edge of the non-slip loading leader and
continue for approximately 25% of the width and along
virtually the entire 1length of the non-slip 1loading
leader. Other knurled or roughened patterns are also
possible. In the preferred embodiment, both ends of the
hon-slip loading leader are not knurled for approximately
1/8 of an inch so as to reduce stress fractures at the
cut end points of the loading leader. In the preferred
embodiment, the non-slip loading leader is knurled along
opposite edges of the loading leading but on opposite

faces.

Knurling in the preferred embodiment is achieved
ultrasonically as discussed in detail below. Other
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alternate suitable means, such as compression or heat

knurling are also possible.

Non-slip leaders of the present invention may also
5 be used as drive belts in computers,r' copy machines, etc,

~and in other similar applications.

o
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BRIEF DESCRTPTION OF THE DRAWINGS

These and other objects of the present invention
and the various features and details of the operation and
construction thereof are hereinafter more fully set forth

with reference to the accompanying drawings, where:

Fig. 1 is a semi-schematic plan view of a typical
prior art microfilm reader device with a microfilm
cartridge loaded for viewing of the microfilm.

Fig. 2 1is a ©perspective view of a conventional
microfilm cartridge with a non-slip film leader of the
present invention.

Fig. 3 1is a greatly enlarged fragmentary plan view
of the dot and dash circle of Fig. 2.

Fig. 4 is a sectional view taken along line 4,4 of
Fig. 3.

Fig. 5 is an enlarged fragmentary side elevational
view taken along lines 5,5 of Fig. 4.

Fig. 6 1s an enlarged sectional plan view taken
along lines 6,6 of Fig. 2 and showing the loading wheel
of the microfilm reader device in dot and dash lines.

Fig. 7 is an enlarged fragmentary side elevational
view taken along lines 7,7 of Fig. 6.

Fig. 8 is a fragmentary sectional elevational view
taken along lines 8,8 of Fig. 7.

Fig. 9 is a front elevational view of a device for
ultrasonically producing non-slip film 1leaders in

accordance with the present invention.
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'Fig. 10 is a plan view of the device shown in Fig.

5 " Fig. 11 is a greatly enlarged fragmentary sectional
view taken along lines 11,11 of Fig. 10.
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BEST MODE FOR CARRYING OUT THE INVENTION

Figure 1 shows a typical conventional microfilm
reader device, generally designated 10, with a microfilm
cartridge 12 in the loaded position.

Figure 2 shows the microfilm cartridge 12 with
loaded microfilm 14 and the non-slip loading leader 16

made in accordance with the present invention.

The loading leader 16 is of such thickness to be
semi-rigid, i.e. from 9 - 11 mm in thickness, and
preferably 10 mm thick. The leader 16 is from .795" to
.810" wide and is generally .800" wide. The width of the
leader 16 is such that it rides on the exterior of the
reel's radial walls 18 of a standard microfilm cartridge
12, such as a 3M tm Type Cartridge. The knurled portion
20 is, in the preferred embodiment, from 10.1 to 10.4 mm
thick, measured from the top of the knurl to the bottom
surface of the leader 16 as shown by the letter "K" in
Figs. 4 and 5. The knurling extends laterally from the
edge of the leader 16 approximately .001" to .003" and
this lateral extension is known as flash 22 as shown in
Fig. 4. The tab end 24 is of a width such that it fits
between the reel's radial walls 18. The tab end 24 of

the leader 16 is affixed to the microfilm in a suitable

‘manner, such as by gluing, taping, or ultrasonic welding.

The microfilm is mounted on the reel 28 by means of
a starter 1leader (not shown). The reel in turn is
rotatably mounted inside a cartridge 12. The starter
leader is affixed to the opposite end of the microfilm 14
in a similar manner as the loading leader 16. The
starter leader is then fixedly engaged to the hub of the
reel 28, and the microfilm 14 is wound round the hub.
The non-slip loading leader 16 is then attached to the

microfilm 14 by its tab end 24 as previously discussed,
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and the non-slip loading leader 16 is wound round the
reel 28 such that edges of the non-slip loading leader 16
rest on either reel radial wall 18 (see Figs. 2, 6 and

-8). Attachment of the loading leader 16 is simplified in

that either side of loading leader 16 - may be affixed to

the microfilm 14 since the loading leader 16 is knurled:

‘on each surface (see Eig; 2). The free end of the non-

slip'loading leader 16 is normally positioned within the

confines of the cartridge 12.

When the,infbrmationﬁon the microfilm 14 within the
cartridge 12 is desired to be reviewed, the cartridge 12
is inserted into a miérqfilm reader/printer 10. Within
the microfilm reader/printer 10, the cartridge 12 is
inserted such that a loading wheel 26, generally made of
rubber, rests upon therknurled edge 20 of the  non-slip
loading leader 16 and presses this knurled edge 20 of the
leader 16 against the outside reel radial wall edge 18
(See Figs. 6, 7 and 8). The operator then engages the
loading mechanism and the loading wheel 16 then rotates
in a direction such that the microfilm 14 would unwind
from the reel 28. The loading wheel 26 frictionally
engages in a non;slip fashion on the knurled portion 20
of the loading leader 16, virtually eliminating
slippage. As the loading wheel 26'rotates, the loading
leader 16 is wound tight around the outside reel radial

‘walls 18, causing rotation of the reel 28 and the free

"end of the non-slip loading leader 16 subsequently is

exposed throﬁgh the opening 30 in the cartridge 12. The
free end is then guidéd'out from the cartridge 12 through
the cartridge opening 30 at an angle sufficient to
contact the take—up' reel 32 within the microfilm
reader/printer 10. -(See Figs. 1, 6, 7 and 8).

The take-up reel 32'in the microfilm reader/printer
10 is of a similar shape to the cartridge reel, but the
radial hub walls of the take-up reel 32 are spring loaded

7}
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laterally, such that they increase the frictional
engagement of the loading leader 16 as necessary. This
lateral spring-loading also allows for loading leaders 16
wider than the distance between the reel radial walls 18
to be used in such microfilm reader/printers 10. Also,
the interior of the take-up reel radial walls have ridges
which radiate outwardly from the hub which also
frictionally engage the loading leader 16 (see Fig. 1).
The take-up 32 reel rotates with the loading wheel 26
such that when the non-slip loading leader 16 comes into
contact with the take-up reel 32, the take-up reel's
ridges frictionally engage the outside edges of the
loading leader 16, causing the loading leader 16 to wrap
around the hub of the take-up reel 32. The operator
disengages the loading mechanism once the loading leader
16 is sufficiently frictionally engaged with the take-up
reel 32 such that the loader leader 16, and hence the
microfilm 14, is loaded onto the take-up reel 32.

The preferred 10 mm thickness of the loading leader
16 is required to provide a sufficient lateral rigidity
such that the loading leader 16 may force apart the
laterally spring loaded take-up reel radial walls as
necessary. The .001" to .003" flash 22 provides for
increased frictional engagement of the non-slip loading
leader edges with the 1ridges on the microfilm
reader/printer take-up reel 32.

The process of knurling loaders leaders 16 is shown
in Figs. 9-10. The knurling of the non-slip film loader
leader 16 is preferably done ultrasonically. A reel of
polyester or other thermoplastic strip material is either
pre-cut into appropriate standard leader lengths and
individually knurled, or an entire reel of polyester
loading 1leader material is knurled, and then the
individual loading leaders 16 are cut from this knurled

reel. A transducer, which vibrates at approximately 2100
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times per second, is attached to a tool 36 which, at its

- free end 38, iS'flatténed and has a hardened coating.

The tool 36 may be made of aluminum, although titanium is
preferred. Tuff ™M coating material may be used as the
coating on the free end 38 of the tool. The free end 38

- of the tool is positioned approximately .003" to .005"

from a wheel 40 which is knurled on its exterior radial
surface as shown in Fig. 11.- The loading leader material
is fed between the tool 36 and the knurled wheel 40 such
that approximately 25% of the edge of the film leader
engages the knurled wheel 40 as shown in Fig. 10. As the
leader passés between the knurled wheel 40 and the
vibrating tool 36, the ultrasonic vibrations of the tool
36 cause the film leader material to be heated. The film
leader material mélts, and flows between the ridges of
the knurled wheel thus aséuming,the shape of the knurled
wheel 40 as shown in Fig.11l. The rotation of the knurled
wheel 40 feeds the film leader material between the tool
36 and the knurled wheel 40. The knurled film leader 16
is then rewound on a take-up reel,:or) if the loading
leaders have been pre-cut, the loading leaders are then

deposited in a receptacle or hopper (see Fig 9).

The individual knurls on the knurled position 20
generally have flattened ridges, as shown in Figs. 5 and
11, which increase the surface area in contact with the
loading wheel 26 during the loading of the microfilm into
the microfilm,readér/printer 10. - This further increéses

the frictional engagement with the loading wheel 26 and

further minimizes slippage.

Although the preférred embodimentvuses ultrasonic
knurling, heat or pressure knurling mdy also produce the
desire knurled f£film loader leaders of the present

invention.

23

L4
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While particular embodiments of the present
invention have been illustrated and described herein, it
is not intended to limit the invention, and changes and
modifications may be made therein within the scope of the

5 following claims.
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What is claimed is:

1. A film leader device for use with microfilm,
comprising: '
an 'upper surface and a lower surface, and
knurling of a predetermined pattern on at least one of
said surfaces, said knurlinq extending along at least a
portion of the length,and'width of said surface.

2. The device of Claim 1 wherein said device is
formed of polyester. '

3. The device of Claim 1 wherein said knurling

‘extends along the entire length of said surface.

4. The device of Claini 1 wherein said knurling
means extends across about twenty (20) percent of the
width of said surface. '

5. The device of Claim 3 wherein said knurling is

formed ultrasonically.

'6. The device of Claim 3 wherein said knurling
extends from one edge of said leader across at least a
portion of the width of said 1leader such that said
knurling extends at least partially laterally from said
edge. '

7. The device of Claim 1 wherein said device is

formed of a thermoplastic.

8. The device of Claim 1 wherein said knurling
may consist of repeatable predetermined pattern.

Y

(]
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9. A process of manufacturing a non-slip leader

device, comprising the steps of:

positioning a transducer including a blunt
end, a predetermined distance from a wheel including a
predetermined knurling pattern, rotating at a
predetermined rate;

vibrating said transducer at a predetermined
rate;

passing a predetermined portion of a webbed
material between said blunt end and said rotating wheel;
and

knurling said predetermined portion of the
webbed material by the contact with the vibration of said
blunt end and said wheel to form a non-slip leader
device.
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