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Description

This invention relates to a printer.

Figure 5 is an exploded perspective drawing
showing an example of the configuration of a
frame, including a case, of a typical serial printer of
the prior art.

In the figure, a printer cover 1 is formed by
plastic molding or aluminum diecasting, and its
upper surface forms an open, shallow box. A
ground plate 2 is placed so as to cover the bottom
surface of lower cover 1. In addition to acting as an
electrical ground, ground plate 2 is used to in-
crease the rigidity of lower cover 1.

Mounted on a controller board 3 are circuit
components or electrical parts for controlling the
operation of the printer. The controller board 3 is
superimposed over ground plate 2 and attached by
several screws. A power unit (mainly comprising a
transformer) 4 is also attached to ground plate 2 by
means of screws or the like. Electrical cord 5
connects the unit to an external power supply. A
mechanical unit 6 comprises the mechanically
functioning components performing actual printing
operation. It has a mechanism frame 7, formed by
plastic molding or sheet metal processing, to sup-
port the overall structure. A cylindrical platen 8 is
installed, with its both ends being supported by the
both sides of the mechanism frame 7, so as to be
rotatable. Also provided are a print head 9 having
its tip placed in opposition to the platen 8, a
carriage 10 on which the print head 9 is mounted
and which is capable of spacing movement along
the axial direction of platen 8, and a carriage shaft
11 which supports carriage 10, as well as various
levers, rollers, guides, and the like.

A plurality of connectors 12 connect respective
components of mechanical unit 6. By connection to
the connectors of controller board 3 mounted on
lower cover 1, connectors 12 establish an electrical
connection to the components of the mechanical
unit 6, i.e., the driver for the platen 8, the print
head 9, and the carriage 10.

An upper cover 13 is formed, as is lower cover
1, into a box-shape, opening downward, by plastic
molding or aluminum diecasting. It is attached so
as to cover lower cover 1, and mechanical unit 6
which is attached to the lower cover 1.

A platen knob 14 is attached to a platen shaft
(not shown), which supports platen 8 of mechanical
unit 6 through upper cover 13. By turning platen
knob 14, one can rotate platen 8.

The upper cover 13 is provided with a medium
ejection outlet 15 at the rear-top of the upper cover
13. Print media on which printing has been made
are ejected through this ejection outlet 15. The
upper cover 13 also has a sheet guide 16, which
guides the print media after they have been eject-
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ed from medium ejection outlet 15.

To assemble the printer of the above configu-
ration, first, controller board 3 and power unit 4 are
attached and fastened, by a fastening means such
as screws, to the specified attachment locations of
ground plate 2, which has been attached to the
inner bottom surface of lower cover 1.

Next, mechanical unit 6 including a mechanical
frame 7 in which are mounted platen 8, and car-
riage 10 on which print head 9 is mounted is
placed so as to overlie cover 1 and is also fastened
by screws. At this time the connectors are plugged
into corresponding connectors; thus the electrical
connections of mechanical unit 6 are obtained.

Finally, upper cover 13 is connected from the
top so as to cover both mechanical frame 7 and
lower cover 1 and is fastened by screws in several
locations. Assembly of the printer is thus complete.

Figure 6 is an exploded perspective view
showing another prior-art example of which the
mechanical unit 6 is a little simplified. A difference
from the previous example is that a paper chute,
which guides to the platen the print medium on
which printing is to be performed, and the lower
cover are formed by integral molding.

Note that in this figure the upper cover is
omitted.

In Figure 6, a lower cover 17 is formed by
plastic molding or aluminum diecasting. The lower
cover is formed by integral molding together with
the paper chute 18, which guides a print medium
on which printing is to be performed, toward platen
8 of the mechanical unit. This eliminates the need
to provide the mechanical unit with a paper chute,
thereby making the structure simpler, smaller, and
lighter.

As with the example of Figure 5, a controller
board 3 for controlling and driving printing opera-
tion, and a power unit 4 are attached to lower cover
17 by a fastening means such as screws. In addi-
tion, fastened to the bottom of lower cover 17, with
screws as before, is a ground plate 2 to enhance
the rigidity of lower cover 17 and to maintain an
electrical ground potential.

A mechanical unit 19 has lateral side frames
19a and 19b which support platen 8, carriage shaft
11 which supports carriage 10 in such a way that
carriage 10 is capable of spacing movement, with
print head 9 being mounted on carriage 10, support
shaft 20 which also supports carriage 10, and the
like.

To assemble the printer of the above configu-
ration, first, ground plate 2 is attached and fas-
tened, by screws, to the bottom of lower cover 17.
After that, controller board 3 and power unit 4 are
fastened, with screws, in the respective locations
behind paper chute 18, on lower cover 17 formed
by integral molding.
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Next, mechanical unit 19 is attached by over-
laying it from above in such a way that platen 8 of
mechanical unit 19 conforms to paper chute 18 of
lower cover 17. This too is fastened in several
locations with screws.

Finally, an upper cover (not shown) is con-
nected so as to cover lower cover 17 and mechani-
cal unit 19. This completes the assembly of the
printer.

However, the above described prior-art struc-
tures have the following problems.

First, in the example of Figure 5, the configura-
tion is such that controller board 3, power unit 4,
and mechanical unit 6 are laid over lower cover 1;
thereby, lower cover 1 and mechanical frame 7
form a double structure, and mechanical strength
increases; however, in addition to an increase in
complexity through an increased number of parts,
assembly was time consuming since controller
board 3 and power unit 4 must be attached to
lower cover 1 and ground plate 2, respectively, by
screws.

Furthermore, electrical connections as well of
controller board 3 and mechanical unit 6 must be
made by connecting connectors 12 one by one;
this also was a factor in decreasing the efficiency
of assembly.

In the other example shown in Figure 6, me-
chanical unit 19 supports platen 8, carriage shaft
11, and support shaft only by lateral side frames
19a and 19b; therefore, rigidity against bending
and twisting was insufficient, and the print head
gap is inconsistent. A large ground plate has some-
times been used for reinforcement, but this was
disadvantageous.

EP-A-0139245 discloses a printer comprising: a
mechanical unit having a platen, a carriage on
which print head is mounted; a controller board and
a power unit for driving the components of the
mechanical unit; an upper cover covering the me-
chanical units, the controller board and the power
unit; and a main frame.

An object of the present invention is to provide
a printer that is easy to assemble and has a high
mechanical strength, with a reduced number of
parts and simplified structure.

According to the present invention, the printer
is characterised in that the main frame is an in-
tegral plastics material moulding and comprises a
mechanical components attachment section, which
has a bottom and walls extended upwardly from
said bottom to form a box-like enclosure and on
which the platen and the carriage are mounted, and
a fastening section provided at the periphery of the
mechanical component attachment section for
mounting the controller board and the power unit.

The main frame may be formed by injection
moulding from ABS (acrylonitrile-butadiene-styrene
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copolymer) resin reinforced with glass fiber, PPO
(poly(phenylene oxide)) resin reinforced with glass
fiber, PC/ABS (polycarbonate/ABS) polymer alloy
resin reinforced with glass fiber, or ABS/PBT
(ABS/polybutylene terephthalate) polymer alloy res-
in reinforced with glass fiber.

With the above configuration, part of the main
frame serves as the mechanical unit and attaches
the platen, the carriage on which the print head is
mounted, the carriage shaft which supporis the
carriage, and the like to support sections formed in
the side walls of the main frame.

Furthermore, fastening sections, which attach
and fasten the controller board and power unit, are
formed around this mechanical section; thereby
making it possible to attach the controller board
and power unit to the fastening sections without
screws.

A main unit is configured by attaching me-
chanical components, the controller board, and the
power unit to a single main frame in this manner;
attaching an upper cover so that it covers this main
unit completes assembly of the printer.

An embodiment of the present invention will
now be described, by way of example, with refer-
ence to Figures 1 to 4 of the accompanying draw-
ings, in which:

Figure 1 is an exploded perspective drawing of
a printer showing an embodiment of the invention.

Figure 2 is a magnified perspective drawing
showing the structure of the main frame shown in
Figure 1.

Figure 3 is a perspective drawing of the per-
tinent portion of the main frame showing the attach-
ment structure of the power unit.

Figure 4 is a perspective drawing of the per-
tinent portion of the main frame showing the attach-
ment structure of the controller board.

Figure 5 is an exploded perspective drawing
showing a prior-art structure.

Figure 6 is an exploded perspective drawing
showing another prior-art structure.

Figure 1 is an exploded perspective drawing of
a printer showing an embodiment of the invention.
Figure 2 is an enlarged perspective drawing show-
ing the structure of the main frame shown in Figure
1. Figure 3 is a perspective view showing the
pertinent portion of the main frame showing the
structure for attachment of the power unit, and
Figure 4 is a perspective view of the pertinent
portion of the main frame showing the structure for
attachment of the controller board. In these dia-
grams, parts that are identical or similar to those of
the prior art are given the same symbols; and their
explanations are omitted.

In Figure 1 through Figure 4, a main unit 21
has a main frame 22 comprising a mechanical
component attachment section 22b and a fastening
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section 22¢ which are formed by integral molding.
Attached to the mechanical component attachment
section 22b and supported by it are mechanically
functioning parts or components, such as platen 8,
carriage 10 on which print head 9 is mounted, and
the like. Fastened to the fastening section 22c are
controller board 3 and power unit 4.

Main frame 22 is molded to the structure
shown in Figure 2 from a plastic, such as ABS
resin reinforced with glass fiber, PPO resin re-
inforced with glass fiber, PC/ABS polymer alloy
(polymer blend) resin reinforced with glass fiber,
ABS/PBT polymer alloy resin reinforced with glass
fiber, or the like.

Front wall 23a, side walls 23b and 23c, and
back wall 23d are erected to enclose a box-shaped
space to dispose various mechanical components.
Furthermore, attachment structures are formed on
these walls on the inside and outside of the enclo-
sure for installing these components.

A platen support section 24 is formed on op-
posite surfaces of the side walls 23b and 23c and
supports platen 8 (shown in Figure 1) so that the
platen 8 may rotate. A pin tractor support section
25 supports a pin tractor (not shown) for feeding a
print medium (not shown). A paper guide section
26 guides the print medium to platen 8. A carriage
support section 27 is provided for supporting car-
riage shaft 11, which guides carriage 10.

In this way, support sections for supporting
mechanical components are all provided on main
frame 22.

Furthermore, 28 is a catch provided to attach
power unit 4 (shown in Figure 1). This caich is
formed by integral molding with lower cover 17 and
serves as a structure to which power unit 4 can be
attached without the use of screws. Likewise, a
hold-down 29 is formed by integral molding to hold
down an end of power unit 4 and keep the power
unit 4 attached to lower cover 17.

Details of the structure for attachment of power
unit 4 is shown in Figure 3. As can be seen in the
figure, a projection 4a is provided on one end of
the bottom base of power unit 4 and a flexible hook
4b is provided on the other end as means for
attachment corresponding to catch 28 and hold-
down 29 which are formed on main frame 22.

Catch 28 is positioned in opposition to and in
correspondence with projection 4a of power unit 4.
When attaching power unit 4, first, projection 4a of
power unit 4 is inserted into groove 28a of caich
28; after they are engaged, power unit 4 is lowered
down, whereupon hook 4b of the other end will
contact hold-down 29. If pressure is applied down-
ward so as to push it down, hook 4b will bend back
and slip into hold-down 29.

Thus, by supporting one end of power unit 4
with catch 28 and the other end with hold-down 29,
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it is possible to attach power unit 4 to the specified
position of main frame 22 without the use of sepa-
rate parts such as screws.

To remove power unit 4, a tool, such as a
screwdriver, is inserted into a hole formed on the
bottom surface as shown in Figure 3, hook 4b is
pushed inward (in the direction of the arrow in the
figure) to release the restraining force acting on
hold-down 29. By this, power unit 4 can be re-
moved from main frame 22.

Returning to Figure 2, a support projection 30
is used for attaching a power unit board provided
adjacent to the attachment position of power unit 4.
The structure for attachment of the power unit
board, including this support section 30, is shown
in Figure 1 and Figure 4.

In Figure 1 and Figure 4, provided on the top
surface of a power unit board 31 are a connector
12 for connection with power unit 4 and another
connector 12 for connection with controller board 3.

A snap 32 cooperates with support projection
30 (shown in Figure 2) to form an attachment
structure for power unit board 31. Snap 32 is
positioned in opposition to support projection 30
and has a flexible structure.

To connect power unit board 31 with these,
one end of power unit board 31 is pushed into
support projection 30 to achieve engagement, and
then, in this condition, the other end is lowered and
is pushed down against snap 32, formed in cor-
respondence to that other end, so that snap 32
bends back; whereupon, by snap 32 and support
projection 30, power unit board 31 will become
attached to main frame 22.

To remove power unit board 31, snap 32 is
bent back toward the outside of power unit board
31 (in the direction of the arrow in the figure) fo
release the locking action with power unit board 31.
Power unit board 31 is thereby removed from main
frame 22.

As described above no screws are used to
attach power unit board 31.

Returning to Figure 1 and Figure 2, on main
frame 22 are also formed attachment structures for
attaching controller board 3.

Formed on one side (the left end as seen in
the figures) of main frame 22 are seats 33a and
33b for attaching controller board 3. Formed on the
bottom surface of the main frame 22 is a mating
hole 22a that mates with mating tab 3a, which
protrudes downward from the bottom of controller
board 3.

A lock plate 34 (shown in Figure 1) functions in
cooperation with seat 33a, which is one of the two
seats 33a and 33b. An attachment post 35 engages
with the other seat 33b.

Attachment of controller board 3 is done first
by inserting mating tab 3a, which is on the bottom
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of controller board 3, into mating hole 22a of main
frame 22; thereby mating the two. Afterwards, the
upper end of controller board 3 is supported to
seat 33a with lock plate 34; and, attachment post
35 is inserted in the other seat 33b through a hole
in the controller board 3 and fastened, and the
controller board 3 is thereby attached to main
frame 22.

Mechanical components of the printer, i.e.,
platen 8, print head 9, carriage 10, carriage shaft
11, platen drive motor, levers, and the like, are
attached and assembled as shown in Figure 1 at
their respective support sections inside and outside
the enclosure formed by front wall 23a, side walls
23b and 23c, and back wall 23d of main frame 22
shown in Figure 2.

When these parts have been attached, main
unit 21 is completed. Covering main unit 21 with an
upper cover 13 and finally attaching a platen knob
14 on the other end of upper cover 13 completes
assembly of the printer.

As has been described, according to the inven-
tion, a main frame having a mechanical component
mounting section which has a horizontal bottom
surface and wall surfaced erected from the bottom
surface to form a box-like enclosure, and in which
mechanical components are attached, and a fasten-
ing section at the periphery of this mechanical
component attachment section for fastening a con-
troller board and power unit, is integrally molded
from ABS resin reinforced with glass fiber, PPO
resin reinforced with glass fiber, PC/ABS polymer
alloy resin reinforced with glass fiber, or ABS/PBT
polymer alloy resin reinforced with glass fiber. As-
sembly of a printer is completed by attaching the
mechanical components, the controller board and
the power unit board at the respective positions of
a single main frame, and attaching an upper cover
over the main unit.

Assembly of the printer is therefore very easy.
The controller board and the power unit board are
attached by means of the structures formed by
molding, and without resorting to screws, so effi-
ciency in the assembly is further improved.

In addition, since the main frame is formed out
of a strong plastic, there is no need for a large
ground plate to assure rigidity. Moreover, since the
mechanical component attachment section com-
prises walls erected to form a box-like structure,
the mechanical strength is high, and bending and
twisting are prevented, and the print head gap is
stabilized.

Claims
1. A printer comprising:

a mechanical unit having a platen (8), a car-
riage (10) on which print head (9) is mounted;
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a controller board (3) and a power unit (4) for
driving the components (8, 9, 10) of the me-
chanical unit;

an upper cover covering the mechanical units,
the controller board (3) and the power unit (4);
and

a main frame (22),

characterised in that

the main frame (22) is an integral plastics
material molding and comprises a mechanical
components attachment section (22b), which
has a bottom and walls (23a - 23d) extending
upwardly from said bottom to form a box-like
enclosure and on which the platen (8) and the
carriage (10) are mounted, and a fastening
section (22c¢) provided at the periphery of the
mechanical component attachment section for
mounting the controller board (3) and the pow-
er unit (4).

2. A printer according to claim 1, wherein the
main frame (22) is formed by injection molding
from ABS resin reinforced with glass fiber,
PPO resin reinforced with glass fiber PC/ABS
polymer alloy resin reinforced with glass fiber,
or ABS/PBT polymer alloy resin reinforced with
glass fiber.

3. A printer according to claim 1 or 2, wherein the
platen (8) and the carriage (10) are attached to
walls (23a - 23d) of the mechanical component
attachment section.

4. A printer according to claim 1, 2 or 3, wherein
the walls (23a - 23d) of the mechanical compo-
nent attachment section comprised a front wall
(23a), a rear wall (23d) and a pair of side walls
(23b, 23c¢), and the power unit (4) is disposed
adjacent said rear wall (23d), and said control-
ler board (4) is disposed adjacent one of the
side walls (23b, 23c).

Patentanspriiche

1. Drucker, der folgendes aufweist:

- eine mechanische Einheit mit einer Wal-
ze (8) und einem Wagen (10), auf dem
der Druckkopf (9) befestigt ist;

- eine Steuertafel (3) und eine Stromver-
sorgungseinheit (4) zum Antreiben der
Bauteile (8, 9, 10) der mechanischen Ein-
heit;

- eine obere Abdeckung, die die mechani-
sche Einheit, die Steuertafel (3) und die
Stromversorgungseinheit (4) abdeckt;
und

- einen Hauptrahmen (22),

dadurch gekennzeichnet, daB
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der Hauptrahmen (22) aus einem einteiligen
Formteil aus Kunststoffmaterial besteht und fol-
gendes aufweist: einen Anbringungsabschnitt
(22b) fir die mechanischen Bauteile, der einen
Boden und Winde (23a - 23d) aufweist, die
sich vom Boden aus nach oben erstrecken, um
eine schachteldhnliche Einfassung zu bilden,
und auf dem die Walze (8) und der Wagen
(10) montiert sind; und einen Befestigungsab-
schnitt (22c), der am Rand des Anbringungs-
abschnitts zum Montieren der Steuertafel (3)
und der Stromversorgungseinheit (4) vorgese-
hen ist.

Drucker nach Anspruch 1, bei dem der Haupt-
rahmen (22) durch ein SpritzguBverfahren aus
glasfaserverstidrktem ABS-Kunstharz, glasfa-
serverstdrktem PPO-Kunstharz, glasfaserver-
stdrktem Kunstharz aus einer PC/ABS-Poly-
mer-Legierung  oder  glasfaserverstirktem
Kunstharz aus einer ABS/PBT-Polymer-Legie-
rung hergestellt ist.

Drucker nach Anspruch 1 oder 2, bei dem die
Walze (8) und der Wagen (10) an den Winden
(23a - 23d) des Anbringungsabschnitt flr die
mechanischen Bauteile befestigt sind.

Drucker nach Anspruch 1, 2 oder 3, bei dem
die Winde (23a - 23d) des Anbringungsab-
schnitt fir die mechanischen Bauteile eine
Vorderwand (23a), eine Riickwand (23d) und
ein Paar Seitenwidnde (23b, 23c) umfassen,
und bei dem die Stromversorgungseinheit (4)
nahe der Riickwand (23d) und die Steuertafel
nahe einer der beiden Seitenwinde (23b, 23c)
angeordnet ist.

Revendications

Imprimante comprenant :

- une unité mécanique possédant un tam-
bour (8), un chariot (10) sur lequel est
montée une tte d'imprimante (9);

- une plaque de commande (3) et une
unité de puissance (4) pour l'activation
des composants (8, 9, 10) de I'uniié mé-
canique;

- un couvercle supérieur recouvrant les
unités mécaniques, la plaque de com-
mande (3) et I'unité de puissance (4); et

- un cadre principal (22);

imprimante caractérisée en ce que le ca-
dre principal (22) est un moulage intégral
d'une matiére plastique et comprend une sec-
tion de fixation des composants mécaniques
(22b) possédant une paroi inférieure et des

.

parois (23a & 23d) s'étendant vers le haut 2
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10

partir de ladite paroi inférieure pour former une
enceinte en forme de boftier et sur lequel le
tambour (8) et le chariot (10) sont montés, et
une section de fixation (22c) prévue sur la
périphérie de la section de fixation des compo-
sants mécaniques pour le montage de la pla-
qgue de commande (3) et de I'unité de puissan-
ce (4).

Imprimante selon la revendication 1, dans la-
quelle le cadre principal (22) est formé par
moulage par injection d'une résine d'ABS (co-
polymére d'acrylonitrile-butadiéne-styréne)
renforcée par des fibres de verre, d'une résine
PPO (poly-oxyde de phényléne) renforcée de
fibres de verre, d'une résine de polymére
PC/ABS (polycarbonate/ABS) renforcée de fi-
bres de verre ou d'une résine de polymére
d'ABS/PBT (téréphtalate d'ABS/polybutyléne)
renforcée de fibres de verre.

Imprimante selon la revendication 1 ou 2, dans
laquelle le tambour (8) et le chariot (10) sont
fixés aux parois (23a a4 23d) de la section de
fixation des composants mécaniques.

Imprimante selon la revendication 1, 2 ou 3,
dans laquelle les parois (23a 4 23d) de la
section de fixation des composants mécani-
ques comprennent une paroi avant (23a), une
paroi arriere (23d) et une paire de parois laié-
rales (23b, 23c) et l'unité de puissance (4) est
placée adjacente & ladite paroi arriére (23d) et
ladite plaque de commande (4) est placée
adjacente & une desdites parois latérales (23b,
23c).
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