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SHRET GUIDE FOR SMALL PRINTER

The invention relates to a sheet guide for a small

printer.

As shown in Pigures 1l and 12, conventional sheat
guide mechanlisms are characterized as fixing & xecord sheet
inserting section and a sheet guide passage forming member
contiquous thereto on the frame of a printer in order to
provide a gap for the passage of the record sheet. Aan
example shown in Figure 11 is designed to fix a sheet guide
(inner) 125 and a sheet guide (outer) 126 by engaging their
mnounting sections 125a, 125b, 126a and 126b with frames 120,
121 of the printer with caulking or the like. An example
shown in Figure 12 is constructed so that the frame 131
itself ser&es as a sheet gquide (ounter) component. A sheet
guide (inner) 135 is fixed on the frame 131 with sheet guide
holding screws 138. Therefore, the gap for the passage of a
record sheet is invariable in the conventional examples.

These conventional examples address the following
problems. Since the recoxrd sheet inserting inlet and the
sheet gquide paésage forming member are either fixed on the
frame, etc. oxr part of the frame itself, an attempt to

increase the opening of the inserting inlet for a better
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insartion of the record sheet leaves a large gap at all
times. This causes jamming at the sheet guide passage
because such larga gap allows shaeats and foraeaign matter to
entex therefrom.

In the case of a rolled record sheet such as a
pressure-sensitive copying sheet, printing is done by
ingserting a plurality of rolled sheets with their ends flush.
Since the innex &Lameter of tha roll 1s different from the
outer diameter by the thickness of the sheet, the inner
recoxd sheet is shorter than the outer record sheet. As a
result, even if neither sheet is slack at the time of
insertion, the record sheets othef than the innermost one
beceme gradually loose between the record sheet inserting
inlet of the printer and the roll, because it is the
innermost record sheet having the shortest circumference that

pulls and rotates the roll to unwind the roll of recozxd

sheets. The,slack of the record sheets becomes easier to be

threaded iﬁto the record sheet inserting inlet while tucked
and folded as the opening of the record sheet inserting inlet
becomes wider. Once the record sheets have been threaded
while foldéd, their thickness doubles, thereby causing the
record sheets to jam along the sheet gquide passage.

In the case of such jamming of sheets and clogging of
foreign matter} the record sheets or foreign matter blocking
the sheet guide passage must be eliminated to restore normal

passage of sheets. The conventional structure in which the
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racord sheet inserting inlet and the sheet guide passage
forming member are fixed on the frame or the like is
disadvantageous in oaliminating such racord sheets or foreign
mattexr once the record shoots or foraeign matter have been

caught in the depth of the narrow and bent sheet guide

passage.

The invention has been made to overcome these
shortcomings. Accordingly, an object of the invention is to
provide a sheet guide mechanism for a small printer which
ensures excellent record sheet inserting performance and
which is capable of blocking the entrance of foreign matter
or the like at times other than setting the record sheets as
well as removing the foreign matter or record sheets when the
foreign matter has entered or the record sheets have been
jammed. This object is solved by the sheet guide for a small
printer according to independent claim 1. Further
advantageocus features, aspects and details of the invention
are evident from the dependent claims, the description and
the drawings.. The claims are intended to be understood as a
first non-limiﬁiné approach of defining the invention in
general terms.

The invention according to a preferred aspect is applied
to a sheet guide mechanism for a small printer having a sheet
guide (inner) and a sheet guide (outer) for forming a record
sheet inserting inlet of the small printer and a sheet guide
passage thereof contigquous to the record sheet inserting
inlet. In such a sheet guide mechanism, at least one of the
sheet guides (inner) and (outer) is mounted on the printer
body so that the sheet guide turns to open the record sheet
inserting inlet. '
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Further, in a perferred aspect of the sheet guide mechanism for a small

printer according to the invention, the printer body has a
holding msection and the rotatablae sheet guide (inner) ox
{outer) has an engaging section to be engaged with the
holding section by elastic deformation.

According to a further aspect of the invention, at least one of the sheet
guide (inner) and the sheet gulde (outer) ls turned to'opcn
the record sheet inserting inlet widely when a record sneet
is being inserted and to close the record sheet inserting
inlet when the recoxd sheet is not being inserted. When
foreign matter or the like has entered, at least one of the
sheet guides (inner) end (outer) is readily removable so that

such foreign matter or the like can be eliminated easily.

In thg accompanying drawings:

Figure i_i; a perspective view of a record sheet
inserting section, which is an embodiment of the invention;

Figure 2 is a detailed view of an engaging section
between a sheet forward roller unit and a sheet guide
(innex);

Figure 3 is a detailed partial sectional view of the

record sheet inserting sectiom after the record sheet is

being inserted;

This Sheet Has Been Replaced

. I




10

15

20

25

Figure 4 is a detailed partial sectional view of the
record sheet inserting section after the record sheet is
bﬁing'inscrtad;

Figure 5 is a detailed viow of a record sheet
inserting section, which is another embodiment of the
invention;

rigure 6 is a perspective view showing a rough
configuration of a printer according to the invention;

Figure 7 is a side view of the printer shown in

Figure 6;

Figure 8 is a plan view of the printer shown in

Figure §;

Figure 9 is a rear view of the printer shown in
Figure 6;

Figure 10 is a detailed exploded view of a platen
frame mounting section of the printer shown in Figure §;

Figure ll lS a perspective view of a record sheet
inserting section of a conventional example; and

Figure 12 is a perspective view of a record sheet

inserting section of anothex conventional example.

The present invention will now be described with

reference to the accompanying drawings.

Figures § to 10 show a rough structure of the frame

of a2 printer according to the invention. This printer is
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decigned to print on a rolled record sheet 10 that is held
thereon. The printer includes: a roll holder 1l1; a
monolithically formed resin-made base frame 1; 2 main guide
shaft 2 arrang'ed incido the base frame 1l; a print head 3
moving along the main guide shaft 2; a platen frame 5 mounted
on the base frame 1 so as to confront the main guide shaft 2;
and a print ribbon 4, interposed between the print head 3 and
the record sheet 10 for supplying ink at the time the print
head prints dots on the record sheet. The pzinter of the
invention also includes a ribbon cassette 7 containing the
print ribbon 4. The cassette 7 is arranged on the base frame
1.

The rolled record sheet 10 held on the holder 11
projecting toward the inside of the base frame 1 is rewound
and guided between the platen frame 5 and the print ribbon 4
by sheet foxrward rollers 12 and a shéet biasing roller 8 that
cooperates therewith. The sheet forward rollers 12 are
mounted in parailei with the main guide shaft 2. The feed
motor 13 mounted on the platen frame 5 drives the sheet
forward rollers 12 through a gear train 14, Dot-matrix
printing is made by the print head 3 on the record sheet 10
guided betwean the platen framé 5 and the print ribbon 4
based on an externally applied character signal. The print
head 3 is mountéed so as to slide along the main guide shaft
2. The print head 3 is connected te a head drive motor 15

through a drive belt 16 that has continuously formed
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projections, so that the print head 3 can take various

positions along the main gquide shaft 2 in accordance with the
amount of rotation of the head drive motor 15.

Pigure 10 shows the plateon frame 5 and a connecting
section D of the base frame 1 in exploded form. Tho platen
frame 5 is a plate-like member 51 designed to guide the
record sheet 10 in parallel with the main guide shaft 2 and
is made of a rigid metal. On both ends of the plate-like
member 51 are connecting surfaces 52a, 52b that are bent
substantially at right angles so that the plate-like member
51 can be mounted along the side surfaces 21la, 21b of the
base frame 1. These connecting surfaces 52a, 52b have gap
gauges 53 projecting from the pléte—like member 51 toward the
main guide shaft 2. Graduations are provided on each gap
gauge 53 so that the gap between the plate-like member 51 and
the end of the print head 3 can be checked with ease.
Further, outg@de the cecnnecting surfaces 52a, 52b, i.e.,
cutside the plaie;iike member 51 are gap members 54, which is
a substantially rectangular solid member for regulating the
gap relative to the main guide shaft 2. Each gap member 54
is formed in such a manner as to project toward the main
quide shaft 2. The platen frame 5 has the projections 56 for
mounting rocking springs 55 that are used to press the platen
frame 3 against the base fram& 1. The platen frame 5 also

has mounting recesses 57, so that the platen frame 5 can

rotate and move in parallel to the base frame 1 at the
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mounting section thereof. The connecting surfaces 52a, 52b
interpose the sheet forward rollers 12 so as to be rotatable,
the sheet forward rollers 12 baing driven by the faeed motor
13.

The side surfaces 2la, 21b of the resin-made base
frame 1 to be mounted on the connecting surfaces 52a, 52b of
the platen frame 5 have connecting projections 22 so that the
side surfaces 2la, 21b can be engaged with the platen frame
mounting ‘recesses 57. The base frame I further has spring
mounting projections 23 so that ends of the rocking springs
55 can be attached thereto. The projections 23 confront the
projections 56 arranged on the platen frame 5 for mounting
the othex ends of the rocking springs 55. On ends 24a, 24b
of the main guide shaft 2 projecting from the side surfaces
2la, 21b of the base frame 1l are disc-like gap adjusting
members 30.

BEach gap adjusting member 30 includes: a
circumferenﬁially indented fixed disc 31; and an adjusting
disc 32 whose diameter is smaller than the fixed disc 31. The
disc 32 is fixed on the disc 31. The central axis of the
adjusting disc 32 is eccentric relative to that of the fixed
disc 31. Each mounting hole 33 for mounting the discs on
each of the ends 24a, 24b of the méin gquide shaft 2 is formed
at the central axis of the fixed disc 31. Each fixed disc 31
has notches every predetermined angle to allow a tocl to be

inserted when the gap adjusting member 30 is rotated.
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Substantially xecrangular solid fixed members 25 project from

‘the side surfaces 2la, 21b of the base frame 1 so that the

fixed members 25 come in contact with the fixed discs 31 on
thelr outer circumferential portions whoen the gap adjusting

members 30 are mounted on the ends 24a, 24b of the main guide

shaft 2, respectively. One end 26 of each fixed member is
fixed on each of the side surfaces 2la, 21b of the base frame
1, whereas the other end thersof 27 is left free, and a
portion that is in contact with the fixed disc 31 is
indented. With a ratchet mechanism formed by biasing the
outer circumference of the fixed disc 31 onto the end 27 of
the fixed member 25 and by engaging the indentations formed
on the end 27 with the indentations formed on the outer
circumference of the fixed disc 31, the gap adjusting member
30 can be fixed at various angles.

As a result of this construction, the platen frame 5
is mounted on"thé base frame 1 so that the platen frame
mounting recesses 57 of the platen 5 can be engaged with the
mounting projections 22 of the base frame 1. Since each
platen frame mounting recess 57 has a diameter slightly
larger than the projection 22 and has an opening on one end,
the platen frame 5 is mounted on the base frame 1 so as to be
rotatable and slightly movable in parallel. The platen frane
5 is pulled toward the main gu;de shaft 2 by each spring
mounting projection 56 of the platen frame 5 and each

rocking spring 55 mounted on the spring mounting projection
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23 of the base frame 1. Each gap member 54 fixed on the
platen frame 5 is formed so that one end thereof comes in
contact with the adjusting disc 32 of tho gap adjusting
member 30. Therefore, the gap member 54, while biased anta
the adjusting disc 32 by the rocking spring 55, provides a
certain distance between the platen frame 5 and the main
guide sharft 2.

Since the eccentric gap adjusting member 30 can
adjust a platen gap W, any distortion of the resin-made base
frame 1 caused during manufacture can be rectified easily.
The gap adjusting member 30 can, of course, adjust the platen
gap W to the thickness of the record sheet 10.

Let us take a close look at a bottom 60 of the base
frame 1 shown in Figure 9. The bottcm 50 has catches 6la to
61d to mount the head drive motor 15 thereon. A board l5a of
the motor 15 is inserted sideways into the catches 6la to
61d, so that the mqtor 15 is mounted on the base frame 1.
These catcheé 6la to 6ld are formed integrally with the
resin-made base frame 1. The catches may take various forms
in accordance with components to be mounted. Like the motor
15, a printed board 62 can be fixed on the base frame 1l using
catches 63a to .63c.

Since the resin-made base frame 1 can readily be
formed, a throuéh-hole 65 for fhserting the flexible printed
wiring board 64 from the print head 3 may be tapered. The

tapering of the through-hole 65 contributes to preventing
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breakage of the printed wiring 64 due to the wiring being
bent at acute angles. Below the holder 11 arranged on the

base frome 1 is a space 66 for mounting a printer controlling
printed circuit boaxd.

In this example, the rocking spring 55 is a tansila
spring, which pulls the platen frame 5 toward the main guide
shaft 2 to bias the gap member 54 onto the gap adjusting
member 30. As a result, the platen gap can be ensured., In
place of' tensile springs, compression springs may be used as
the rocking spring 55 on condition that the gap member 54
connecting position is changed.

An exemplary sheet guide of the invention mounted on
the thus constructed printer will be described in detail with
reference to Figures 1 to 4.

Figure 1 is a perspective view of a record sheet
inserting section in this embocdiment; Figure 2 is a detailed
view of an engaging section between a sheet forward roller
unit and a sheet guide (inner); Figqure 3 is a sectional view
of the record sheet inserting section during normal
operation; and Figure 4 is a sectional view of the recoxd
sheet inserting section.when a record sheet is being
inserted. The record sheet is not shown in Figures 3 and. 4.

In Figure 1, the base fraﬁe 1 holding the platen
frame 5 and thé print head 3 5rovides a2 surface la having the
role of a sheet guide (outer) and surfaces 1b, lc having the

role of sheet guide walls for guiding both the right and left
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sides of the record sheet. The platen frame 5 mounted on the

base frame 1 holds the shest forward roller unit 12. A shaft
12a of the sheet forward roller unit 12 is inserted into the

platen frame 3, so that the shaft 12a is rotatable at the

inserted positions. The sheet forward rollex unit 12 has

fixed rollers 12b for sheet feeding. The rollers 12b rotate

together with the shaft 12a to thereby feed the record sheet
by frictional force. As shown in Figure 2,.a sheet guide
(inner) 67 made of plastic is mounted in such a manner that
both ends of the shaft 12a of the sheet forward roller unit
12 are interposed between recesses §7c¢ arranged on arms €7a
and recesses 67d arranged on the rollexr covers &§7b,
respectively. Since the size of the opening formed by an end
of the arm 67a and an end of the roller cover 67d is made
smaller than the diameter of the shaft 12a, the arm 67a and
the roller cover 67d are caused t§ deform elastically when
the sheet guide (inner) is mountad on ox removed from the
shaft 12a. "

The sheet forward roller unit 12 of the embodiment
has two rollers 12b. The sheeﬁ guide (inner) 67 is mounted
at two positions using the amms §7a and the roller covers 67b
in such a manner as to interpose these two sheet forward
rollers 12b. Since the diameter of the arcs including the
recesses 67c, 67d of the sheet guide (inner) 67 is made
slightly laxger than the diameter of the shaft 12a of the

sheet forward roller unit 12, a gap is provided between the

- 12 -
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receeses 67c, 67d and the shaft 12a with the sheet guide

(inner) 67 being mounted. This prevents the sheet guide

(innex) 67 from rotating even if thae sheet forward roller
unit 12 is being operated, and further allows the sheet guide

(innex) 67 to turn without causing the shaft 12a of the sheet

forward roller unit 12 to rotate.

The sheet bias roller 8 (Figure 3) is biased onto the
rollexrs 12b of the sheet forward roller unit 12, so that the
record sheet having passed through a sheet forward passage
including the sheet guide surfaces la, 1lb, lc and the Ssheet
guide (inner) 67 of the base frame 1 is forwarded by the
operation of the sheet forward roller unit 12 while nipped
between the rollers l2a of the sheet forward roller unit 12
and the sheet bias roller 8.

In the thus constructed sheet guide mechanism, the
sheet guide (inner) 67 takes a stand-by position keeping a
gap for the passage of the recoxd sheet at such a position
shown in Figufei3.§ith graduating sections 67e thereof
abutting on the base frame 1 when no record sheet is being
inserted. However, at the time the record sheet is being
inserted, the sheet guide (innex) 67 is turned around the
shaft 12a of the sheet forward roller unit 12 until the sheet
guide 67 abuts on the platen frame 5 either automatically ox
manually as shown in Figqure 4.~ As a result, the record sheet

inserting inlet gets opened widely.

This Sheet Hag Beep R

i



While the shaet guide (inner) 67 of this embodiment

is designed to turn to widely open the record sheet inserting

inlet, according to another embodiment shown in Figure 5, a sheet guide (outer)
68 may be arranged to turn in a direction indicated by an arrow B toward or away

from (J.nner) sheet guide 70. The inserting inlet can also be opened by
movement other than rotatloﬁ of the sheet gulde. If the
sheet guide (outer) 68 13 blased so as to close the inserting
inlet using a spring member such as a sheet guide holding
spring 69 shown in Figure 3, the sheet guicde 68 1s given the
10 function of a tension lever for unwinding the rolled record
sheet during printing.

The terms (inner) and (outer) herein used are
indented to mean the directions in which fhe record sheet in
the sheet guide passage is bent by being wrapped around the

15 sheet forward rollers. If the record sheet is not bent as it
is forwarded along the sheet guide passage, terms (upper) and
(lower) may be used. The sheet guide (inner) 67 is engaged
with the shaft iza of the sheet forward roller unit 12 by
utilizing elastic deformation of the arms 672 and the roller

20 covers 67b. Thus, by pulling away the sheet guide (inner) 67
in a direction indicated by an arrcw A shown in Figure 4, the
sheet guide (inner) 67 can be removed easily. As described
before, once the sheet guide (inner) 67 has been removed, the
sheet guide passage can be viewed directly, and this

25 facilitates the elimination of record sheets or foreign
matter which have jammed or blocked the passage. In the case

- 14 -
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of Figure 5, the sheet guide (outer) &8 can similarly be
pulled away in a direction indicated by an arrow C, so that

the sheet guide 68 can be taken out.

As described in the foregoing pages, the invention lis
characterized as allowing record sheets to be inserted easily
by turning the sheet guide (inner) 67 around the shaft 12a of
the sheet forward roller unit 12 and thereby opening the
record sheet inserting inlet when the recoxd sheet is being
{nserted. After the record sheet is inserted, the sheet
guide (inner) 67 is turned back to a predetermiqed position
to close the record sheet inserting inlet, thereby preveanting
the jamming of record sheets caused by the entering of either

foreign matter or the sleck of rolled record sheets such as

rolled pressure-sensitive copying paper.

Further, the printer according to the invention is

designed so that the sheet guide (inner) 67 is easily

releasable frém the printer body. As a result, in the event
of a jam, the sheet guide can be removed easlly to allow the

sheet guide passage to be inspected to eliminate the cause of

trouble.

The invention therefore provides a sheet guide for a
small printer whose record sheet inserting inlet opens when a
record sheet is being inserted to the printer and closes to a
minimal extent after the record sheet is being inserted so as
to prevent foreign matter or Ehe like from entering. In the
event of trouble, such as jamming of sheets or entering of
foreign matter, the sheet guide is easily removable to allow
the cause of trouble to be eliminated. A sheet guide (inner)
(67) is rotatably and releasably mounted on a shaft (l2a) of
a sheet forward roller unit through elastically deforming
engaging sections (67c), (67d).
: This Sheet Has Been Rep
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CLAIMS

A sheet guide for a small printer having an inner sheet
guide (67;70) and an outer sheet guide (la,lb,lc;68) for
forming a record sheet inserting inlet of the small
printer and a sheet guide passage thereof contiguous to
the record sheet inserting inlet;

wherein at least one (67;68) of the inner and outer sheet
guides is mounted on the printer body (1) so that the
sheet guide turns to open the record sheet inserting

inlet.

A sheet guide for a small printer according to claim 1,
wherein at least one of the inner and outer sheet guides
(67) is releasably mounted on the printer bedy by causing
a mounting section (67c,67d) of the sheet guide to be

deformed elastically.

A sheet guide for a small printer according to claim 1 or
2, wherein the printer body (1) has a holding section and
at least one of the inner and outer sheet guides (67) is
rotatable aﬁd "has an engaging section (67c,67d) to be
engaged with - the holding section (12a) by elastic

deformation.
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