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(57) Chécographe servant a imprimer des cheques ou des
effets de commerce. Le chécographe comprend un cadre
avant une ligne d’impression, une scriec de segments
typographiques, reposant sur le cadre, dont le centre de
la face est dot¢ dun ensemble de caracteres
d'impression. Les segments se déplacent pour situer les
caracteres d 1impression desires sur la ligne d 1impression
et fonctionnent de concert avec un porte-prefixe,
reposant sur le cadre, cong¢u pour recevoir une plaque de
prefixe coulissante et la mettre en position pres des
caracteres d impression sur la ligne d’ impression. Les
faces d’'impression de chaque segment de caracteres
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(57) The check wnter, for mmprinting checks or
negotiable mstruments 1s comprised of a frame having a
printing line, a plurality of type segment members
supported by the frame with each segment member
having a set of centered printing characters on the
segment member facing. The segment members are
movable to locate the desired printing characters on the
printing line and cooperate with a prefix holder assembly
supported by the frame and structurally arranged to
receive and position a sliding prefix plate adjacent to the
printing characters on the printing line. The width and
length dimensions of each printing face on each type
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d’impression ont une longueur et une largeur
essentiellement 1dentiques, ce qui facilite la vénfication
du cheque mprime¢ avec les caracteres d’impression
exposes, de maniere a empécher la contrefacon. En
outre, le cheécographe comporte : un ruban encreur et un
porte-ruban qui maintient le ruban pres des caracteres
d’impression disposés sur la ligne d’impression; une
plaque d’appui reposant sur le cadre; et un mecanisme
actionneur fix¢ au cadre et pouvant se deéplacer d une
position normale (non impression) a une position de
fonctionnement (impression) qui permet d 1mprimer des
caracteres. Une piece de haison relice au mecanisme
actionneur et a la plaque d’appur permet de déplacer
cette derniere pour qu’elle assure un contact a pression
avec le cheque place entre la plaque d’appu et les
caracteres d 1mpression sur la ligne d impression, pour
imprimer le cheque et ramener la plaque d’appu et la
plaque de préfixe a leur position normale (au repos)
lorsque le mécanisme actionneur effectue un mouvement
de retour vers sa position normale (au repos).
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segment 1s substantially i1dentical which assists i the
cooperation between the exposed printing characters and
the immprinted check to prevent criminal alteration.
Additionally, the check writer includes an inked ribbon
and ribbon support member supporting the ribbon
adjacent to the printing characters disposed on the
printing line, a platen supported by the frame, and an
actuating mechanism supported by the frame and
movable from a normal non-printing position to an
activated printing position for effecting the printing
operation. A linkage member 1s provided and operatively
coupled to the actuating mechamism and structurally
arranged and coupled to the platen for moving the platen
into pressure contact with the check positioned between
the platen and the printing characters disposed on the
printing line to provide an imprint on the check and for
returning the platen and prefix plate back to their normal
at rest position upon the return movement of the
actuating mechanism to its normal at rest position.



Abstract
The check writer, for imprinting checks or
negotiable instruments is comprised of a frame having a
printing line, a plurality of type segment members supported
by the frame with each segment member having a set of centered
printing characters on the segment member facing. The segment

members are movable to locate the desired printing characters

on the printing line and cooperate with a prefix holder

assembly supported by the frame and structurally arranged to
receive and position a sliding prefix plate adjacent to the
printing characters on the printing line. The width and
length dimensions of each printing face on each type segment
is substantially identical which assists in the cooperation
between the exposed printing characters and the imprinted
check to prevent criminal alteration. Additionally, the check
writer includes an inked ribbon and ribbon support member
supporting the ribbon adjacent to the printing characters
disposed on the printing line, a platen supported by the
frame, and an actuating mechanism supported by the frame and
movable from a normal non-printing position to an activated
printing position for effecting the printing operation. A
linkage member 1s provided and operatively coupled to the
actuating mechanism and structurally arranged and coupled to

the platen for moving the platen into pressure contact with

the check positioned between the platen and the printing
characters disposed on the printing line to provide an imprint
on the check and for returning the platen and prefix plate

back to their normal at rest position upon the return movement

of the actuating mechanism to its normal at rest position.
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Background of the Invention

The present invention relates to an apparatus for

imprinting checks, money orders, and other negotiable

instruments.

Existing check writers or apparatus for imprinting
negotiable instruments employ an independently sliding prefix
plate which allows the elimination of a space or series of
easlly altered symbols to be imprinted in front of the dollar
amount. This prefix plate commonly imprints THE SUM tightly
in front of the dollar amount, thus minimizing the opportunity
for criminal alteration of the dollar amount. However, due to
the various dollar amount capacity check writers manufactured,
which may include anywhere from between five (5) to eight (8)
independent type segments, several different sizes and
configurations of these prefix plates must be produced to fit
the various capacity check writers produced. Accordingly,
this variation in size and configuration of prefix plates
causes confusion 1in the ordering of replacement prefix plates
as well as operational problems due to the incorrectly sized
and dimensioned prefix plate malfunctioning in the check
writer. Also, the present cross-sectional configuration of
the prefix plate has proven to create oscillation
inconsistencies and poor imprint quality.

At present, avallable manual check writers or
apparatus for imprinting negotiable instruments use one of two
common inking methods. The first method includes use of an

ink roller or ink pad device. This method requires the

operator to periodically reink the device which produces
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inconsistent imprints and presents a messy inconvenience to
the operator. The second method includes the use of an inked
fabric ribbon. This inking method also requires the operator
to periodically change the internal ribbon, an operation which
has proven to be a difficult and messy procedure. For this
reason, maximum security dye based inks are not commonly used
in the manufacture of the ribbon fabric of such ink ribbon
assemblies for check writing machines. Another problem
encountered with the use of ink ribbon assemblies in check
writers involves the self-reversing mechanism used with such
ink ribbon assemblies. Because the self-reversing mechanism
is a tension driven application, successful activation of the
mechanism requires that proper tension be maintained at all
times on both the ribbon and take-up spools, a result which is

difficult to control and maintain with such replacement ink

ribbon assemblies.

Summary of the Invention

It 1s one object of the present invention to provide
for a novel check writing machine which avoids the
disadvantages of the prior art check writing machines while
providing significant structural and operating advantages.

Another object of the present invention is a manual

check writing machine which, because of the utilization of

predeterminely and selectively positioning movable type
segments centered on adjacent printing faces, readily allows
and permits the printing of custom orders of financial

instruments having uniform spaced indicia on the printing line

of the financial instrument.
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It is yet a further object of the present invention
to provide a manual check writing machine having enlarged face
plate verification windows and wider finger grip members to
facilitate usage and the printing of financial instruments.

It i1s another object of the present invention to

provide for various capacity check writer machines which
utilize one size of a prefix plate.

A further object of the present invention is a novel
cross~-sectional configuration of a prefix plate and associated
prefix plate holder mechanism which eliminate oscillation
inconsistencies and poor imprint qualities of prior art check
writer machines.

It is still another object of the present invention

to provide a self-contained replaceable ribbon cartridge for

use with a check writing machine which enhances the
consistency of the spool tension, which protects the end user
during use of security dye based inks, and which may be easily
and readily replaced.

The check writer or apparatus for imprinting
negotiable instruments in accordance with the present
invention is comprised of a frame having a printing line
therein, a plurality of type segment members supported by the
frame, each type segment member including a set of printing
characters thereon, with each segment member being moveable to
locate the desired printing character to the printing line,
and prefix plate holder means supported by the frame which is

structurally arranged to receive and position a sliding prefix

plate adjacent to the printing characters on the printing
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line. Each type segment member includes a printing face

4

having a series of type segment printing characters centered
on the printing face. The width and length dimensions of each
printing face on each type segment is, preferably, identical,
with each type segment being structurally arranged to
cooperate with enlarged face plate verification windows and to
provide wider finger grip members than conventional check
writers.

Additionally, the check writer in accordance with
the present invention includes an inked ribbon and ribbon
support means supporting the ribbon adjacent to the printing
characters disposed on the printing line, platen means
supported by the frame, and actuating means supported by the
frame and including an operating lever movable from a normal
non-printing position to an activated printing position for
effecting the printing operation. Also, linkage means is
operatively coupled to the operating lever and structurally
arranged and coupled to the platen means for moving the platen
means into pressure contact with the negotiable instrument
positioned between the platen means and the printing
characters disposed on the printing line to provide an imprint
on the negotiable instrument, and for returning the platen

means and prefix plate back to their normal at rest position
in the return movement of the operating lever to its normal at

rest position.
The present invention consists of certain novel
structural details hereinafter fully described, illustrated in

the accompanying drawings, and particularly pointed out in the
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appended claims, it being understood that various changes in
details may be made without departing from the spirit, or
sacrificing any of the advantages of the present invention.

Description of the Drawings

For the purpose of understanding the invention and

facilitating the introduction of the significant improvements
over the prior art in the field, there is illustrated in the
accompanying drawings a preferred embodiment thereof, from an
inspection of which, when considered in connection with the
following description, the invention, its construction,
versatility, operation, and its advantages will be readily
understood and fully appreciated.

FIG. 1, 1s a front plan view of an imprinting
apparatus incorporating features of the present invention;

FIG. 2, 1s a sectional view of the imprinting

apparatus taken along lines 2-2 of FIG. 1, with the top cover

removed:

FIG. 3, 1s a sectional view of the imprinting

apparatus of FIG. 2, 1llustrating the printing platen

mechanism in accordance with the present invention;

FIG. 4, 1s a rear plan view of the imprinting
apparatus 1in accordance with the present invention with the
cover removed illustrating the operating lever mechanism and
its relationship to the printing platen mechanism;

FIG. 5, 1s a front plan view of the imprinting

apparatus with the cover removed illustrating eight (8)
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individual type segment members centered on the printing faces

of the type segments and arranged in a typical check writer

configuration in accordance with the present invention;

FIG. 5A, is a side view of type segment member in

accordance with the present invention;:

FIG 5B 1s a sectional view of the type segment
member taken along lines 5B-5B of FIG. 5A illustrating the
centering of the type segment character on the printing faces
of the type segments in accordance with the present invention;

FIG. 6, 1s a front plan view of the independent type
segments configured in a five (5) column check writer format
in accordance with the present invention;

FIG. 7, is a front plan view illustrating type
segments configured in an six (6) column format with a fixed
currency symbol indicia segment at the decimal and far right
positions in accordance with the present invention:

FIG. 8, 1s a front plan view of an imprinting
apparatus to accommodate commercial size checks configured in

a seven (7) column type segment format in accordance with the

present invention;

FIG. 9 is a front plan view of an imprinting
apparatus illustrating segments configured in an eight (8)

column format to provide enlarged face plate verification

windows and enlarged finger grip members in accordance with
the present invention;

FIG. 10, 1s a front plan view illustrating the
individual type segments arranged in an operating

configuration in accordance with the present invention;
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FIG. 10A 1s an enlarqged fragmentary view of the
imprinting apparatus of FIG. 10 illustrating individual type
segments centered on the printing faces in side-by-side
relationship within the operating configuration;
FIG. 11, is a top plan view of a prefix plate member

in accordance with the present invention;

FIG. 11A, 1s a view of the prefix plate member taken

along lines 11A-11A in FIG. 11;

FIG. 12, 1s a side view illustrating various prefix
plate member holder mechanisms in accordance with the present
invention:;

FIG. 12A 1s a sectional view of the prefix plate
member holder mechanism taken along lines 12A-12A in FIG. 10:;

FIGS. 13-13B, are enlarged fragmentary views
illustrating the positioning of the prefix plate member
mechanism to various type segment capacity configurations in
accordance with the present invention;

FIG. 14, is a cross-sectional view of the prefix
plate member mechanism illustrating the attachment of the
prefix plate to a prefix plate mechanism in accordance with
the prior art;

FIG. 14A 1s a cross-sectional view of the prefix
plate member mechanism illustrating the attachment of the
prefix plate member to the prefix plate member mechanism in
accordance with the present invention;

FIGS. 15-15B, are a series of sequential front views

of the imprinting apparatus in accordance with the present
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invention, illustrating the oscillating action of the prefix
plate member as the imprinter operating lever is activated
from its at rest position to its imprint position;

FIG. 16, is a top plan view of the replaceable
ribbon cartridge assembly in accordance with the present
invention;

FIG. 16A, 1s an exploded assembly view of the
replaceable ribbon cartridge assembly in accordance with the
present invention:

FIG. 17, 1s a side elevational view of the assembled
ribbon cartridge illustrating the spool and ribbon cartridge
configuration in accordance with the present invention;

FIG. 18, is an enlarged fragmentary view of the
spool tensioning mechanism and its associated interaction with
the ribbon cartridge assembly in accordance with the present
invention;

FIG. 19, i1s a rear elevational view of the
imprinting apparatus in accordance with the present invention
illustrating the mounting of the ribbon cartridge to the
apparatus frame;

FIG. 20, 1s a view taken along lines 20-20 of FIG.
19:

FIG. 21, is a view taken along lines 21-21 of FIG.
19:

FIG. 22, 1s a top plan view of an imprinted
negotiable document in accordance with the present invention;

and
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FIG. 23, 1s a cross-sectional view of a negotiable

instrument in accordance with the present invention.

Description of the Preferred Embodiment

Referring now to FIGS. 1-5, the present invention is
directed to an imprinting apparatus or check writer, indicated
generally at 10, which is used for printing commercial checks,
money orders, or other negotiable instruments. The imprinting
apparatus or check writer 10 in accordance with the present

invention is comprised of a base member portion 11, a base

cover member 12, and a frame portion 13 (FIG. 2) which
supports the printing mechanism 14 (FIG. 3). The check writer

10 further includes a removable one-piece top cover member 15

(FIG. 1), which encloses a frame printing mechanism 16 (FIG.
3), a face plate housing 17 (FIG. 2) for mounting a multiple
capacity face plate 18, which designates imprint capacity, a
manually operable operating lever 19 cooperating with the
printing platen mechanism 20 for effecting the printing
operation, and a replaceable security inked ribbon cartridge
assembly 21. As will hereinafter be described, the structural
assocliation and arrangement between the top cover member 15,
the face plate housing 17, the multiple capacity face plate
18, and the frame portion 13 provided by the present invention

facilitates expeditious product assembly, facilitates
expeditious usage and printing of financial instruments,

facilitates and simplifies end user ribbon cartridge

replacement, facilitates the prevention of criminal alteration
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10
of the check, money order, or negotiable instrument, and

facilitates regular service and maintenance of the check

writer 10.

The printing frame portion 13 of the check writer 10
includes upstanding side plates 36 and 37 (FIG. 4) secured
together in parallel spaced relation by cross rods, bolts or
support members 38 and by nuts 38a. The side plates 36 and 37
(shown 1n FIGS 2 and 21) are of irreqular polygonal
confiquration and are provided with forwardly extending base
members 36 and 37a, respectively (shown in FIGS. 3, 4 and 21),
which provide a rearwardly extending slot 39 (FIGS. 3 and 20-
21) which receives the commercial check 41, as will
hereinafter be described. Additionally, the present invention
is structurally arranged to provide frame stability when

imprinting multiple copy negotiable instruments 42, as shown
in FIG. 23.
The enclosing top cover member 15 (FIG. 1) is

structurally arranged to be secured to the printing frame

portion 13 by means of a mounting cross bar or rod member 43,
in a known manner. The cover member 15 encloses the printing
frame portion 13 and working elements of the check writer and

includes a face plate housing 17 (FIG. 2), a series of

interchangeable multiple capacity face plates 18, which denote
the check writer imprint capacity and a base cover member 12,

for the lower base member portion 11. The base cover member

12 encloses the forward extending base members 36a and 37a of

side plate 36 and 37 respectively, below the extending slot 39

which define the base member portion 11. The base cover
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member 12 provides a support platform 12a therein upon which
the desired commercial check 41 (FIG. 22) or negotiable
instrument 42 (FIG. 23) is inserted and positioned for
imprinting. The base member portion 11 is, preferably,
equipped with rubber, suction cups, or cushioned pads 1lla to
provide unit stability for the check writing machine.

Document alignment in the check writer 10 is
accomplished by a check stop traverse mechanism 35 (FIG. 2)
consisting of a geared cross shaft 44, two ratcheted elongated
brackets 45 and 46 (FIG. 5), a check stop member 47, a pair of
check stop finger grip stems 48 and 49, and a pair of check
stop buttons 50. Upon insertion of the commercial check 41 or
negotiable instrument 42 into the extending slot 39 of the
check writer 10, the desired document imprint line 24 (FIG. 3)
is determined by the forward or backward movement, in tandem,
of the manual check stop buttons 50, which move the check stop
mechanism incrementally, forwardly or rearwardly to align the
check or instrument with a visual PRINT LINE indicia 51, which
1s on the side of the top cover member 15, as shown in FIG. 1.

In FIGS. 5 and 10, a central cross shaft member 52
1is mounted on and between the spaced side plates 36 and 37 by
means of reduced diameters at its opposite ends which provide
for shoulders 52a and 52b abutting the inner surfaces of the

openings 36b and 37b in side plates 36 and 37, respectively,
which restrain the shaft 52 against axial movement. FIGS. 5-9
illustrate the various type segment member 23 configurations
contemplated by the present invention, that is, from five to

eight column formats. The type segment members 23 (FIG. 5A)
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are mounted upon the main cross shaft 52 through opening 23a
and structurally arranged for individual rotation or turning
movement thereon and are maintained in spaced relation on the
shaft by type segment spacing collars 60, as shown in FIG. 10.

Mounted adjacent one end of the main cross shaft 52
1s a prefix plate holder 84 (FIGS. 6-~10A and 12) for
accommodating the prefix plate 91 (FIGS. 11 and 11A) and the

type segment clearing bail 53 (FIG. 5), which upon operator

designation of the clear mode, and upon completion of the
imprint cycle, returns all utilized type segment members 23 to

their initial at rest positions, as will hereinafter be

described.

The type segment members 23 depicted in the
respective groupings in FIGS. 5-9, each include an arcuate bar
portion 54 (FIG. 5A) having upon its peripheral printing edge
S4a a type bar 54b having a printing face 55 containing a
series or sets of printing characters symbols or numerical
insignia indicia 55a, as desired. As shown in FIGS. 3, 5 and
SA, each of the type segment members 23 is provided with a
stepped tooth portion 56 which cooperates with a detent member

56a secured to the side plates 36 and 37 and which is

engageable with the stepped tooth portion 56 to maintain the

type segment members 23 1n predetermined and selected

positions, as desired. The characters or indica 55a on the
printing face 55 are selectively and predeterminedly
positionable by means of finger grip members 59 protruding
through face plate slot 57 in the face plate 18 (FIGS. 1 and

2), with each finger grip member having a mounted number strip
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58 (FIG. 5). As shown in FIGS. 5-9, it is provided by the
check writer machines in accordance with the present invention
that the finger grip members 59 have a spacing between the
grip member greater than the spacing between the finger grip
members 59 used in check writers, as described and illustrated
in our co-pending patent application USSN 367,001, filed
December 30, 1994, and which is assigned to the assignee of
the present invention. The type segment members 23 are
operatively associated and structurally arranged to position
the sets of printing characters 55a on printing faces 55 on
the printing line 24 (shown on dotted line in FIG. 3) of the
check writer 10, in a manner known to the art.

Heretofore, any custom request for a check writer
imprint format was expensive and time consuming due to the
complex redesigning and retooling costs associated with
changing the conventional component relationships. As
illustrated by FIGS. 5-10A, the present invention contemplates
predeterminely and selectively positioning a series of

centered type segment characters 55a on adjacent printing
faces 55 on the printing line 24.

As shown 1n FIGS. 5B and 10A, the width and length
dimensions of each printing face 55 on each type segment
member 23 is substantially identical. Additionally, the
center positioning of the printing face characters 55a on
adjacent printing faces provides identical configurations
thereon. For example, in FIG. 5B, the printing face

characters 55a on the printing face 55 are positioned with

respect to the side edges 54b of the printing face 55 to
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provide printing face characters that are centered with
respect to the side edges. As shown in FIGS. 5B-10B the
printing face characters 55a on the adjacent printing faces 55
are centered thereon with respect to the elongated side edges
54b of the printing face. By selectively utilizing the
centered configurations of the characters 55a on the printing
faces 55, a constant gap distance of between 35-55/1000ths. of
an inch is maintained between each adjacent set or column of
printing characters 55a on adjacent printing faces 55, as is
apparent from inspection of the printed amount on the imprint
line 137 of the document 41 (FIG. 22). However, it is
preferred by the present invention that the gap distance be
between about 45-50/1000ths. of an inch between adjacent sets
or columns of printing characters. Thus, the lateral
relationship of the face plate finger grip slots 57 to common
grouping combinations of finger grip members 59 and type
segment spacers 60, permits the user and/or the manufacturer
of the check writer 10 to predeterminely select different type

and printing character formats without any redesigning or

retooling of the check writer.

Additionally, the structural relationship between

the printing face characters 55a and the face plate

verification windows 134 permit the verification windows to

have a centerline distance between adjacent verification
windows of about 9/16ths. of an inch in the eighth column
check writer apparatus shown in FIG. 9, than has been
previously possible in the check writers described and

illustrated in our co-pending application USSN 367,001. Such
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a structural relationship facilitates usage and ease of
operation of the check writer apparaﬁus in accordance with the
present invention.

In FIGS. 2, 3 and 5, the operating lever 19 has a
conventional handle portion 19a on its outer end and a
mounting end 19b which is secured in fixed relation to the
outer end of a bushing 61 which is rotatably mounted on a stud
shaft 62, secured to and projecting outwardly in normal
relation from the side plate 36. The operating lever 19 is
retained through a lock washer 63 and a nut 64. 1In this
manner, the operating lever 19 may be turned or rotated in a
counterclockwise direction, as viewed by the arrow in FIG. 2,
from a normal rearward non-printing position to a forward
actuated printing position. A drive link 65 (FIG. 2) is
sultably secured to the bushing in generally normal relation
to the axis of rotation of the bushing
such that movement of the operating lever 19 effects a
corresponding movement of the drive link 65. The plane of the

drive link is spaced outwardly from the outer surface of the

side plate 36.

An operating link 66 is pivotally connected at its
forward end 66a through pivot pin 67 to the lower forward
portion 68 of the innér side of the drive link 65. The
rearward end 66b of link 66 is pivotally connected to a cross
pintle 69, which forms part of the printing mechanism 16, as
shown in FIG. 3. A return spring 70;which 1s connected
between cross pintle 69 and the side plate 36 urges the

rearward end 66b of link 66 forward and upwards, biasing the
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operating lever 19 towards its rearward at rest, non-printing
position. The travel extent of the operating lever 19 is
limited by stop pins 71 and 71a in side plate 36 which are
engaged, respectively, by drive link 65 in its normal rest
position or its printing position.

Now referring to FIGS. 2-4, the printing mechanism
16 includes a platen assembly 72 and an actuating mechanism,
indicated generally as 73. The platen assembly 72 is
supported by the upstanding side frames 36 and 37 for movement
from an at rest position, as shown in the downwardly
positioning of FIG. 3, to an actuated position wherein the
upward movement of the platen assembly, as shown by the arrow,
causes the platen 22 to engage the printing characters 55a
positioned on the printing line 24 in pressure contact with an
instrument 41 (FIG. 22). The platen assembly 72 includes a
platen support bar 74 suitably mounted'at the forward ends of
two parallel spaced support arms 75 and 76 (FIG. 4) rockably
mounted on a cross shaft 77 extending between and mounted in
the base portions 36a and 37a of the upstanding side plates 36

and 37. The platen 22 is adjustably mounted on the platen

support bar 74 secured to and between the forward ends of the

arms 75 and 76.

The actuating mechanism 73 couples the platen
assembly 72 to the operating lever 19 and is structurally
arranged to effect movement of the platen 22 from an at rest
position to an actuated printing position upon movement of the
operating lever 19 from its rearward non-printing position to

its forward printing position. The pintle shaft 69 (FIG. 2)
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is carried by a toggle yoke 78 (FIG. 4) and extends
transversely of the sides of the check writer with opposite
end portions being received within arcuate slots 79 and 80
only slot 79 1is shown in FIGS. 2 and 3, identically formed
into the upstanding side plates 36 and 37. The toggle yoke 78
is pivotally supported at its upper end by a cross shaft 81

(FIG. 2) secured to and between the upstanding side plates 36
and 37. The arcuate slots 79 80 are concentric with the pivot
axis of cross shaft 81 and structurally arranged to permit
rearward pivotal movement of the pintle shaft 69 upon forward
and downward movement of the operating handle 19.

A pair of toggle links 82, 83 (FIG. 4) have their
upper ends 82a and 83a, respectively, pivotally connected to
the pintle shaft 69 through arcuate slots 79 and 80 which
provide limited motion connections between the toggle links
and the pintle shaft. The lower ends 82b and 83b of links 82
and 83, respectively, are pivotally connected to the rearward
ends of respective platen support arms 75 and 76.

The pintle shaft 69 is provided at each end thereof
generally adjacent to side plate 36 and 37 with a
circumferential groove (not shown) which receives a lock

washer (not shown) for confining the upper end of the

corresponding toggle link between the side edge of the toggle

yoke 78 and an annular spacer (not shown).

FIGS. 5-9, are 1llustrative of the various common
type segment configurations in accordéncewith the present
invention and FIGS. 10-12A illustrate the relationship of the

prefix plate holder mechanism 84 with respect to the specific
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type segment grouping. The holder mechanism 84 is supported
by the cross shaft 52 and is mounted, in tandem with the
individual type segment prefix plate notches 85 (FIG.5A),
through the opening 37¢ in upstanding side plate 37 by means
of a commonly threaded fastener 86. As shown in FIG. 12A, the
prefix plate holder mechanism 84 includes a bore 84a which is
positioned about main cross shaft 52 and includes an elongated
lower projecting mounting portion 84b which is structurally
arranged to receive and hold a corresponding complimentary
profiled prefix plate member 91, as shown in FIg. 14A. The
curvilinear sidewalls or curved profile radial configuration
84c with a flat end surface 84d of the projecting mounting
portion 84b are adapted to receive a complimentary profiled
prefix plate member 91 (FIG. 11A) having a notch or cavity 95
therein extending the length thereof. This cooperation
provides full support for the préfix plate 91 during movement
of the plate member 91 along the prefix plate notch 95 to
engage the type segment member 23, as shown 1n sequence in
FIés. 15-15B. The complimentary elongated cavity 95 extending
the length of the prefix plate is defined by curvilinear
sidewalls 91b and a flat top wall 91a of the prefix plate.

The prior art structure for the prefix plate holder mechanism
84 and associated plate member 91 is shown in FIG. 14, and is

represented by United State patent 2,697,981, assigned to

assignee of the present invention. The present holder

mechanism and curved radial support configuration provides
substantially improved cooperation between the holder

mechanism 84b and the prefix plate member 91 by preventing
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binding and hanging up of the plate member 91 during its
operative movement and by providing substantially improved
imprint quality over an extended lifetime of usage, than the
prior art assemblies.

Referring to FIGS. 10, 12A and 20, upon activation
of the operating lever 19, the prefix plate shifting lever 87
rotatively mounted on the inside of the upstanding side plate
37 in axial relationship to the pintle shaft 69, is moved in a
counterclockwise manner thereby engaging the prefix plate
swing arm shaft assembly 88, to drop and rotate the swing arm
assembly 89, which by means of engagement with the prefix
plate pin 90, oscillates the prefix plate 91 (FIG. 11) across
unused type segments 23 and the associated and aligned notches
85 before completion of the imprint cycle. As shown in FIGS.
15-15B, the prefix plate holder mechanism 84 engages the
prefix plate 91 and slidably moves the same from the initial
position (FIG. 15) to the fully extended position (FIG. 15B),
wherein the prefix plate is engaging the sidewall 23b of the
type segment before completion of the imprinting cycle.
Returning the operating lever 19 to its rearward rest position
reverses the travel of the prefix plate 91 to its initial at

rest position on the prefix plate holder 84.

As shown by FIGS. 12 and 13, the prefix plate holder

mechanism 84 in accordance with the present invention is sized
and manufactured with a forward projection portion 84e which
1s dimensioned to provide various lengths of lower projecting
mounting portions 84b which permits a single size and length

of prefix plate member to be mounted thereon to accommodate
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various type segment capacity configurations to engage the
side wall 23b of the type segment 23. Such a structure
provides for the successful use of a single prefix plate 91,
having a single prefix pin location 90, for various check
writer type segment capacities, as shown in FIGS. 5 through
FIGS. 9.

Shown in FIGS. 5 through 8 is the use of a single
prefix plate 91 sized and confiqgured to accommodate a complete
spectrum of check writer capacities by securing the
appropriate unused type segments as shown in FIG. 6, the three
type segments 55c on the left side of the drawing are secured
in place, in FIG. 7 the two type segments 55d on the left side

of the drawing are secured in place, and in FIG. 8 the single

type segment 55e on the left side of the drawing is secured in

place.

FIG. 14A 1llustrates a sectional view of the mating
relationship of the prefix bar holder 84 and the prefix plate
91, which provides for the oscillation or positioning travel
of the prefix plate and provides for a positive, consistent

imprint of the prefix plate impression surface 92 to any

increment of the type segment grouping. The operative
oscillation travel sequence of the prefix plate 91 is
illustrated in FIGS. 15, 15A and 15B.

The replaceable inked ribbon cartridge and ribbon
reverse mechanism in accordance with the present invention is
generally illustrated in FIGS. 16 through 21. Referring to

FIG. 21, the cartridge’s mounting and operable imprint

relationship are illustrated as installed within the check
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writer 10. For the purpose of advancing the inked ribbon 93
(FIG. 16) with each printing cycle, there is provided a
follower link 94 which is pivotally mounted on the outer
surface of side plate 37 by a pivot member 95. The follower
link 94 defines a generally L-shaped slot 96 which extends
rearwardly and then downwardly from a point near the pivotal
attachment of link 94 to side plate 37, and adjacent to the
arcuate slot 80 which defines the path of travel for the
pintle shaft 69. The follower link 94 is pivoted
counterclockwise, by and as the pintle shaft 69 is driven
rearwardly during a printing cycle.

The forward end 97 of the link 94 is pivotally
connected to one end 98a of the toggle link 98 which is
pivotally mounted on the side plate 37 by pivot member 99.
The opposite end 98b of the toggle link 98 is pivotally
connected to toggle link 100 which is pivotally connected on
the inner face of side frame 37 and which couples a toothed
drive member 101 (FIG. 20) to a drive gear 102 of the take-up
spool 103 (FIG. 19) and a toothed drive member 10la to drive
gear 104 of the cartridge spool 105 (FIG. 19). To assure
positive lateral tracking and a tight circular wrap 106 of the
inked fabric 93, constant lateral tension must be maintained

on the take-up spool 103 (FIG. 19) and the cartridge spool

105 (FIG. 19). Constant spool tension to the take-up spool
103, 1s accomplished by use of a compression spring 107, which
applies a constant lateral pressure against the take-up spool
103 and the take-up spool support arms 108 and 109.

Inherently due to the downward arcing force required to drive
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the rear ribbon spool (cartridge spool 105 in FIG. 19), known
check writer tension ribbon reverse mechanisms have
experienced high failure rates because of the inability of the
prior art mechanisms to provide sufficient, consistent lateral
tension which will not be overcome or distorted by the
associated drive mechanism after repeated imprint cycles.

In accordance with the present invention, a positive
force and counterforce relationship between the cartridge
spool 105, 1its drive gear 104, the toggle link 100, and the
toothed drive member 10la is provided. This counterbalance
force relationship is created by the operable interaction of
the ribbon cartridge assembly 21, the rear cartridge ribbon
spool 105, and the rear spool tension device 32. The
cartridge assembly 21 (FIG. 16A) includes a housing having an
upper housing mémber 111 and a lower housing member 112
constructed and structurally arranged to be assembled,
latched, and heat fused together by complementary latch
elements 113, 114. As shown in FIG. 17, the upper and lower
housing members, when assembled together, define a spool
receiving chamber 115, a ribbon gqguide portion 116 and a throat
portion 117 communicating the chamber 115 with the ribbon
guide portion 116. The fabric ribbon 93 is wound on the

cartridge spool 105 which is contained within the receiving

chamber. The free end of the ribbon fabric 118 includes a
pull tab 119 provided with a pair of slots 120 which are
received on pegs (not shown) on the front take-up spool 103

(FIGS. 5 and 19). The advance cycle of the take-up spool 103
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has been previously described. Up to 3 and 1/3 yards of
ribbon are provided for each cartridge assembly, producing
4500 to 7500 acceptable imprints.

The sides 115a and 115b of the spool receiving
chamber define apertures 121 which pass the ends of the
cartridge spool shaft 122, as shown in FIG. 16. The upper
housing member 111 and a lower housing member 112 are
assembled and heat fused or staked together after a spool of
ribbon has been inserted into the cartridge. For the purpose
of mounting the inked ribbon cartridge assembly 21 to the
check writer frame as shown in FIG. 16A, the lower housing
member 112 includes a pair of downwardly extending fins 123
with an arcuate cutout 124 dimensioned to receive cross shaft
81 when the cartridge assembly is positioned and received in
the check writer machine.

As i1llustrated in FIG. 19, one end 122a of the
cartridge spool shaft 122 is counter bored 122c¢ and tapped and

receives the threaded shaft of a screw 125 which passes

through an aperture 37a in side plate 37, thereby facilitating
removably securing of the cartridge to the check writer frame.
The other end 122b of cartridge spool shaft 122 is provided
with a molded concave female surface 126 (FIG. 18), which
provides for reception of the convex male portion of the
cartridge spool shaft tensioning member 32, suitably mounted
to side plate 36. The shaft tensioning member 32 includes a
pair of inwardly extending projections 33 which are
structurally arranged to be received by an opening 36c in side

plate 36 when the member 32 is mounted to the side plate 36.
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These spherical engaging relationships, generally indicated at
127 and 127a, along with the downwardly extending fins 123
arcuate cutouts 124, provides for constant and positive force
and counterforce to be applied to the cartridge spool 105 when
1ts drive gear 104 is driven by the toothed drive member 10la
of the toggle link 100. In the prior art devices, tension
ribbon reverse failures were caused by the inability of flat
spring tension and force to the cartridge spool upon constant
force from the drive mechanism. Such deficiencies are
eliminated by the present invention.

To replace the ribbon cartridge assembly 21, first
the ribbon fabric 93 is rewound onto the supply spool 105 by
turning the cartridge knob 128 (FIG. 19). With all of the
ribbon is wound onto the supply spool and holding the
cartridge knob 128 tightly, the operating lever 19 is advanced
to reverse the check writer mechanism to its forward position.
When this position is attained, the cartridge knob is removed
from the cartridge thereby freeing the cartridge from the
frame. Then the pull tab 119, on the leading edge of the

ribbon fabric, is removed from the front take-up spool 103.

The ribbon cartridge assembly 21 may then be removed from the

rear of the check writer 10.

A new cartridge 21 is then inserted into the unit

from the rear, through and guided by a threaded aperture
defined by the upper cartridge guide 129 (FIG. 21) and the

lower cartridge guide 130, and moved forward until the spool
receiving chamber 115 drops into its mounting position. 1In

such a position, the tear-off ribbon leader 131, operatively
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connected to the pull tab 119, may be drawn from the cartridge
and the pull tab slots 120 are connected to the front take-up
spool 103. The tear-off leader is then removed and the
cartridge knob 128 replaced. 1In use, the enclosing top cover

member 15 would then be remounted, completing the ribbon

cartridge assembly replacement.

The unique mounting and spherical engaging
relationship provided between the tensioning member 32, side
plate 36, cartridge spool shaft 122, and the extending fins
123 provides also for improved ink fabric tracking and uniform
concentric wrapping onto the spool 105 without extending onto
the flanges of these spools. Thus, the free standing mounting
of the ink cartridge 21 to the machine 10 provides a more
stable structure and eliminates any problems associated with
the reversing mechanism.

Referring to FIGS. 1 and 2, and FIGS. 20-23, which
illustrate the relative positions of the operating lever 19

and the associated printing platen assembly 72 during the

printing cycle, the operation of the check writer 10 will now

be briefly described.

First, the user sets the desired dollar and cent
amount by moving the individual dollar column finger grip
buttons 132 and the individual cent column finger grip buttons
133 to the appropriate positions on the face plate 18. The
desired amount is then verified in the face plate verification
windows 134 to assure that the desired check amount appears.
The document to be printed (FIG. 23) is then inserted into the

check receiving area 135 of the check writer to the rearward
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most position 136 until the document hits the check stop 47.
The user them moves the check stop buttons 50 forward until
the desired imprint line of the document 137 (FIG. 21) is
aligned to the PRINT LINE demarcation 51 on the right-hand
side of the enclosing top case 15. The imprint cycle is now

ready to begin.

Initial movement of the operating lever 19, toward a

forward printing position, moves the drive link 65
counterclockwise driving the operating link 66 rearwardly. As
the operating lever 19 is moved forwardly, the operating link
66 effects rearward movement of the cross pintle shaft 69
within the arcuate slots 79, 80. Such rearward movement of

the cross pintle shaft 69 begins to drive the toggle links 82

and 83 rearwardly and downwardly. As the cross pintle shaft

is moved further rearwardly within the arcuate slots 79 and 80

upon continued forward movement of the operating lever 19, the

toggle links 82 and 83 effect downward or clockwise rotation
of the platen support arms 75 and 76 about their pivot axis,
as viewed in FIG. 3, to raise their forward ends above their
non-printing positions. Movement of the operating lever 19,
to 1its printing position pivotally moves the actuating
mechanism, indicated as 73 in FIG. 3, and drives the printing

platen assembly 72 into pressure contact with the inked
ribbon, the blank document, and the type characters disposed
on the print line such that its serrated print face perforates
the form while imprinting the desired dollar and cent amount
137, an example of which is shown in FIG. 22. In addition,

the linkage including toggle link 100 (FIG 19A), and either
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L

directional toothed drive member 101 or 10la, advances the

ribbon fabric 93 with each imprint cycle, providing a fresh

ribbon surface for each impression.

Upon completion of the imprint cycle, the operating

lever 19, is moved rearwardly thus returning the cross pintle
shaft 69, the platen printing mechanism 73, and the printing
platen 22 to their non-printing at rest position preparatory
for a subsequent printing operation. FIG. 22 illustrates the
relationship of a commercial sized check 41 to the check
writer 10 in accordance with the present invention and FIG. 24
illustrates the relationship of a multiple sheet negotiable

instrument 42 to the check writer 10 in accordance with the

present invention.

By facilitating a ribbon exchange that is clean and
requires virtually no contact with the inked fabric itself,
the present invention provides for the introduction of pure
dye based 1inks into the production of commercial consumer
check writer ribbons. The importance of this novel innovation
1s the security enhancement of the imprint generated by a dye
base ink versus that of a conventional pigment based ink
because of the fact that imprints generated with pigment base
ink remain on the surface of the transacted document, they can
be easlily criminally altered by either chemical or abrasive
mechanical attack (erasure). Conversely, pure dye based inks
only dry through migration into the paper stock. Thus, upon
impact, the dye based inked ribbon provided by the present

invention is driven deeply into the paper stock by means of

the serrations 28 (FIG. 5A) in the outer character indicia
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faces 55a of the individual type segments 23 and the
corresponding serrations 29 (FIG. 5) in the printing platen
22, to facilitate the security feature of virtual total
migration of the imprinted image (FIGS. 22 and 23) to the

backside of the documents 41 and 42.
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Claims

1. A check writer for imprinting commercial checks,
personal checks, money orders, and other negotiable
instruments, including in combination:

a frame means, having a printing line therein;

a housing engageable with said frame means;

a plurality of type segment members with each
member having a set of printing characters centered on the
peripheral printing face thereof, with each segment member
being supported by said frame means and selectively moveable
to locate said printing characters on said printing line with

each corresponding printing face having a uniform width and

length of dimension;

a prefix plate holder assembly associated with

said frame means, said holder assembly structurally arranged
to receive and mount a prefix plate member adjacent to said
printing characters on said plurality of type segment members
located on said printing line;

an inked ribbon and ribbon support means
associated with said frame means for supporting said inked
ribbon adjacent to said printing characters disposed on said
printing line:

platen means supported by said frame and

structurally arranged for cooperation with said printing

characters disposed on said printing line;

actuating means supported by said frame means,
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sald actuating means being moveable from an at rest non-
printing position to the printing position for effecting the
printing operation; and

linkage means operatively coupled to said
actuating means and structurally arranged and coupled to said
platen means for moving said platen means from an at rest
position to a printing position to provide pressure contact

between the negotiable instrument and said printing characters

on sald type segment members located on said printing line
when said actuating means is in the printing position and for

moving said platen means to its normal at rest position in the

return movement of salid actuating means to its at rest non-

printing position.
2. The check writer in accordance with claim 1,

wherein said housing includes a face plate member for defining

the imprint capacity of the check writer and a face plate

housing portion for accommodating various capacity face plate

members.

3. A check writer in accordance with claim 1,
wherein said housing includes a removable top cover portion

for permitting inked ribbon replacement.

4. The check writer in accordance with claim 1,
wherein said frame means includes a lower base frame portion
for housing said platen means and said mechanism for moving
salid platen means from its at rest position to its printing
position.

S. The check writer in accordance with claim 2,

wherein said face plate member includes verification windows
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thereon which cooperate with said movable type segment members
to identify said printing members on'said printing line.
6. The check writer in accordance with claim 5,
wherein each of said verification windows have a rectangular

dimension of greater than at least three-eights of an inch per

side.

7. The check writers according to claim 1, wherein
sald sets of printing characters on selected ones of said type

segment numbers contain currency indicia symbols.

8. The check writer in accordance with claim 7,
wherein said type segments are positioned in a plurality of
locations on said printing face.

9. The check writer i1n accordance with claim 1,
wherein the gap distance between adjacent sets of printing

characters is between about 35-55/1000ths. of an inch.

10. The check writer 1n accordance with claim 1,
wherein the gap distance between adjacent sets of printing

characters 1s between about 45-50/1000ths. of an inch.

l1l1. The check writer in accordance with claim 1,

wherein said inked ribbon support means is a cartridge.

12. The check writer in accordance with c¢laim 11,
wherein said cartridge includes an upper and a lower housing

structurally arranged to be sealed together for defining a

spool receiving chamber for said inked ribbon.

13. The check writer in accordance with claim 11,

wherein saild cartridge permits the usage of a security dye

based inked ribbon.
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l14. The check writer in accordance with claim 11,

wherein sald cartridge is removably mounted to said frame

means by a spring clip member structurally arranged to engage

said frame means and said cartridge.

15. The check writer in accordance with claim 14,
wherein said cartridge includes a spool shaft having a
curvilinear surface in one end thereof and said spring clip
member includes a projection having a curvilinear surface
thereon which is structurally arranged to engage said one end
to retain said cartridge to said frame means.

16é. The check writer in accordance with claim 12,
wherein said cartridge includes a ribbon guide portion and a
throat portion communicating said spool receiving chamber with
said ribbon guide portion, with said inked ribbon being
adapted for bidirectional advancement through said ribbon
guide portion past the printing line.

17. The check writer in accordance with claim 15,
wherein said spool shaft includes a counterbore at the end
opposite said curvilinear surface end and said cartridge
further includes turn means secured to said spool shaft by
engaging said counterbore to rotate said spool within said
housing members to rewind said inked ribbon onto said spool to

provide bidirectional advancement of said inked ribbon through

sald ribbon guide portion.

18. The check writer in accordance with claim 1,

wherein said prefix holder assembly includes a mounting
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portion extending therefrom, said mounting portion

structurally arranged to receive and mount said prefix plate

member adjacent said plurality of type segment members.

19. The check writer in accordance with claim 18,
wherein said mounting portion has curvilinear sidewalls which
terminate with a flat planar bottom wall and said prefix plate
member has a complimentary elongated cavity therein extending
the length of said prefix plate member, with said cavity being
defined by curvilinear sidewalls and a flat top wall of said
plate member which permits mounting said prefix plate member
to said prefix holder assembly and permits the sliding
movement of saild prefix plate with respect to said holder
assembly.

20. The check writer i1n accordance with claim 18,
wherein said prefix holder assembly includes a mounting
portion of various lengths to engage type segments positioned
in a plurality of locations on said printing face.

21. The check writer 1n accordance with claim 18,
wherein one sized prefix plate member is mounted to the prefix
holder mounting portion to engage various type segment
capacity configurations.

22. A prefix plate member for use with a check

writing machine including a frame means having a printing

mechanism and a printing line therein, a plurality of type
segment members supported by the frame and each having a set
of printing characters on the peripheral printing face thereof
and each being selectively moveable to locate the printing

characters on the printing line, and a prefix plate holder
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assembly associated with the frame means and having an
elongated mounting portion extending therefrom for receiving
and positioning the prefix plate member adjacent the plurality
of type segment members on the printing line, the prefix plate
member comprising:

an elongated, box-like member having‘an opening
therein which defines a cavity extending the length of said
elongated member, said cavity being defined by curvilinear
sidewall portions and a flat wall support portion of the
prefix plate member, said flat wall support portion having
printing characters on the outside surface thereof, said
cavity of the prefix plate member being structurally arranged
to engage the elongated mounting portion of the prefix plate
holder assembly and to be slidingly movable with respect to
sald holder assembly, with said sidewalls and said flat wall

support portions supporting said printing characters on said

plate member during printing on the printing line.



1

££2

-2200

FIG. 1

154

133

afa™

132

135

o1

11a



118«/ 11a



AP A ] T B 0 R § B W o pepa et 34 o




75

11a

JB8a 36 38

T ¢

il

i a

11/

mmmﬂ,,"w

RS

20050

£



a LIRS 48 A M T H Pt D i i e

A o - —— -y oy gy N T S Y AL PR S SRR BB b e g




15

Iy

00

NS

- —— - .

FIG.5B



BUPER {TIRT LA B B ey TFm Iy e BHARTAHA A AN rVats 1 dragp brepreag e d *%——vm*lwhw'"“-ﬂu-"u-uu\\-c-N-uv-u-nun--uununmuwn...-wnu-q-nM-.-h-"n-v--h-m-s--nr-r-ﬁ----n---—----rnnn-rrh--w---H-u-'HA-A—--l-A-s-u-h-n-v—ww.-v-u--upuu.....-|....-.........--.-,\,-.\.-u-.—-nr--m ......................................................................

F1G.6

10\

b

N AN A

I -_!! __l_\_!!!--
| 55¢ §5 g

/—\ e

e ————




. e e e S S S i i e e e S e——————————————————————— i e———————————————f— e e e o e e e et
. —'

CRITA 4 4020 it t —p—yy- S A vt r—— - L r T o e = 17 T3 8 B L B 0 0 0 W 0 4, B Sy & ey £ 0 R Y R 7 P B e e P e B A Bl 0 14 e e E o h e P P bl by = oy = ey = P £ Y = 2 = Y 7 Y1 = B0 TN BE Y822 BV BR S PI B P& o dn s a P AR mm o s mmye 3o 1= PR EYY 58 4" bat 1° leede labeaqbmmdecdeccadamdnc: camcccacany teacscammes oot eaeasar |t tEaEs aqe ¢ 5 gyt Ie gL Emyn. SEgLC FYSSEPE mpe P 120 40

8% T

BNl
‘%@Wﬂrﬁ' t

1

; p—— __.._

[l

_
Nt
_ She vy sy |

'
[

. . - —— — — - —

[\ —
FIG.9

64
> OO

IS E

IIF
| |

i

lll

Are— . = ep—— A . -




VAP P VIR BRI sl rveersy & sprps FerseLrg Al wiee &
Laada g A LEET S LT DB TY ] D DL L O N L L P T Lo S T T T T A F A A AT I LT TR0 S M ol 00 Q0 oy e e = e P Y ™ 0 0 P 0 00 APl P i e bl e 4 g e = " 77 T T MY TR P BT R AT R A ) P P ok e W 4 ] ¢ s e s Bl Y o e B 0 o oy P ey,

FIG.10
37 s
53 mfbaidl o fle .: .
el 4l
' “|~Il'
56 N .:l.l!l!l! '.‘.'-'!.I!I-- £lb

: :lLIII T O O
I. el ==..'.=.LE!|' b
3%
i )\ |

‘ ' \ } !
0 . I
SrnannE R

‘4"
TRy |
..!.’ﬁ— %) H

O

\
!
8525 55




ALY RS FRSARAL S Y LA L s d ey ra qeeeT qu s ap T 480\ M2 AP M

bbb ol o b e e e et R L L L L T T T A S R — ——— - AL rATrARY P SR IPA T ATEE R de e den - - s e

[Filz. 11

11A!

T L iie AAd
LHE 2N

11A1

LN
. :
30
N 91a
____741;/91
i—ﬁ
vl
72
a1b
|




b i b Has. B e e e L e L e Lttt LR LT L

84\ :




R L L e et et &

Fillz 13

23b

84e

T,

50

23b

iNin
384e

[ - - =

a8
s\\\\\\\\\\\\\\\\\\\\\\\\\\\m\\\g o)
ST

84

A e, Al + —. . Sy -

91



" Lo alall ~ Ll e DR R o bt bl ol ol Dol bRl o R e TR AT Ll PET L PTIN T L TR T I P P .r ~ay b e L L e D L L R B L L T e L e L T L Dt L L DL R T T L L L L e P

I,

I

[Flll=. 14
(PRIOR ART)

23b




PO 8 S 08 8 A b b Ay vu e R

e e e e L L L L L e el L D B B P A D T L P P PR .

91 — 913

92




DA VU
Tereiyl Ay Ll t et s - TR P I S d - 0 b P B et 4 Oy —ype
ey A A R N b e S A S s o P L v b 0 Sy T L 0 8 A e § T D v = 3 00 Py 6 9 0 8 AR A [ B 8P PE ¥ oo fmmm B Bms (A yamy e mmdmpmnby iy oy P pmt A=A 8 P A P YA B AP AP B AR P 14 R NEASANA T Al g A N P VE AN P 1A 1A R S e B et m — g Y — s P NPT AT RPN R VNN S BN e B Y 1 bt s PR s m el e AP d 1P Ah e B ey ey y e ey m—.

F1G.19A

--H—H-H_H.H-H-H—H- -

[5s5rars)

i
!
|

i “ | “

_:{E‘_‘ff;!‘;Jll




[Fll=. 16

.,I )
Jio

| I | g
L _JI

A b ——— -



- e “RArSESsvEAS Ih=meneymnges e it e T el e R EEEIE T B i e b L e e D D N T PP A P P PR PP PP PSP




s rvaangr F b Lra g e STRAY P | R 8 e
" o T e e 8 8 P 7 P 4880 M v 3 T T8 3P 7 8 1 Y= = 0 7 3P 3 = A 4 T PR Y88 L R EPRSL ISR 1N SR A d M d Rk b e oy A=A 8P B 8358 48RP BLF e}k 1o ¢ = oy Py = YA’ A TP TR P Y P 8= R R8P RYA © A= 1 e 88 A P S Al ARE Y E 31 P AP e PAE 4 Tk Smnnd

117



T T A AR AT EE VTR T VAR B bl s 400 08 808 P AT L {0 A 8 {0 P8y = 3 3 3 YR B Y R AT LAY PR A SR P LAY A TRA S cob e b W d s PR AL e m e s s Ay e AT AN TN TN T T P A PR P AP B R e S d e e T L LTI A T YR A RS ARl FE B8 e a et hed A 4 VE e Bl Bl e TR mmas e e ys mmrin e dems mmma® Fas BB s s —n . ey e s,

il

!

L I |r|1|1|:|n|l1 ) -







F1G.22

1
THE SUM2T760S 4D0SS 8LTS
S 1137
*O 0L 1:0280012884; 002~qQsapyar

%3 ' At

FIG.23

42



11

{1a

PRINT LINE

4

|2




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - abstract drawing

