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-1- [err] The- present invention relates to an inpact dot printer to
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an i npact dot printer. An inpact dot printer head (36) is !

| ateral I'y: moveabl e carriage (29). The inpact dot head (36) T

(1) having a number of printing wires (7) parallel to and Toveaie
direction of the arro&wﬁﬁgﬁgl | th on a printi
sheet (39) placed bet T ODOTI( . One such

printhead is disclosed in EP-A-0372 557. The prior art will now be
described with reference to figures 12 to 14; of which figure 12 is a

cr oss- sect i onal yheyal@ivenibn IAgs i ab inabi Apnk and ki phds 4k an

enl arged portion of “figure 12 and Igure 14 is partial cross-section
al ong the |gﬁﬁte¥h¥aﬂbrﬁ$dlhrtﬁe%ac€@€t%ﬂry each printing wwire (7) of an

| npact dot head (1) is driven utilizing

Figure 15 illustrates, in plan view, a typical arrangement of the mechanical
parts of an impact dot printer. An impact dot printer head (36) is mounted on a
laterally moveable carriage (29). The impact dot head (36) includes a nose (1) having
a number of printing wires (7) parallel to and moveable in the direction of the arrows.
Accordingly, printing is effected on a printing sheet (39) placed between a platen (37)
and an ink ribbon (38).

The prior art will now be described with reference to figures 12 to 14; of
which figure 12 is a cross-sectional view along the line X-X in figure 15, figure 13 is
an enlarged portion of figure 12 and figure 14 is a partial cross-section along the line
Y-Y of figure 12. '

Generally each printing wire (7) of an impact dot head (1) is driven utilizing
electromagnetic force of a respective solenoid coil (16). The solenoid coils are
arrayed in a ring as shown in figure 14 and mounted in a frame (2). A terminal part
(12) of each solenoid coil is soldered to a printed board (9) through a hole provided
on the bottom face of the frame (2). The frame is fabricated from a magnetic material
and generally has electrical conductivity. Consequently, a spacer member (8), made
from a non-conductive material such as plastics, is provided between the frame and
the printed wiring board to prevent any short-circuits between the parts where electric
current flows, such as the terminal part of the coil and the printed wiring board and
the frame.

A heat waster (6) is disposed so as to contact the peripheral edge (19) of the
frame (7) and the heat generated by the solenoid coil is transferred from a core that
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el ectromagnetic force of a respective solenoid coil (16). The sol enoid

coils are arrayed in a ring as shown in figure 14 and nounted in

2. A term nal part (12) of each solenoid coil is soldered to (EERSKS&PQ!\[.
boar d (9) through a hole provided on the bottomface of the frame (2). The
frame is fabricated froma magnetic natﬁélal and generally has electrical
conductivity. Consequently, a spacer er (8), made from a non-conductive

material such as plastics, is provided between the frame and the printed
Wi ring board to prevent any short-circuits between the parts where electric
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board and t eat |spose SO0 as to contact the

peri pher al ﬁ%@%va‘sﬂe?%a?? g (7) and the heat generated by the
solenoid coll is trans erre roma core that - 2-

In some prior art arrangements the coil is directly soldered and fixed to the
frame and printed circuit board. Alternatively, in order to facilitate heat radiation
from the solenoid coil to the peripheral edge of the frame, a resin (20), such as
silicon, is injected in the space between the frame and the coil. The resin used for this
purpose is in liquid form when injected and turns into a solid by natural hardening or
ultra-violet light hardening in air. These types of impact dot printers and impact dot
printer heads have been found to have a number of problems in practice and these are
discussed as follows.

The spacer member (8) is provided so as to prevent any short circuits. If the
thickness of the spacing member (8) is relatively thin for example less than 0.5mm,
then when the coil terminal (12) is being soldered to the pcb (9), solder can flow from
the pcb (9) to the frame (2) leading to the possibility of short circuits between the
solenoid coil (16) and the frame (2). This leads to a degradation of the quality of the
impact dot printer head.

A solution to this problem is to provide a spacing member (8) which is of an
adequate thickness to prevent short-circuiting. However, this then leads to a problem
in positioning the nose (1) on the frame (2). This is because, the nose (1) has a
projecting portion (24) which is inserted into a hole portion (26) of the frame (2)
through aligned holes in the pcb (9) and spacer member (8) so as to correctly position
the nose (1) on the frame (2). If the spacer member (8) is relatively deep, then the
projecting portion (24) may not be long enough to contact the hole on the frame (2).
A solution to this problem was to increase the height of the projecting portion (24).

This solution, however, was not satisfactory because the nose (1) and

projecting portions (24) are generally manufactured from injection moulded plastic or
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contacts the solenoid coil to the peripheral edge of the frane dis .,

rel eased via the heat waster that abuts therewith. In sone prio LESle!\l_
a&rrangenents the coil is directly soldered and fixed to the fra ah

printed circuit board. Alternatively, in order to facilitate heat radiation
fromthe solenoid coil to the peripheral edge of the frame, a resin (20),

such as silicon, is injected in the space between the frame and the coil.

The resin used for this purpose is in liguid formwhen injected and turns

into a solid by natural hardening or ult3a-violet |ight hardening in air.
These types of inpact dot printers and inpact dot printer heads have been
found to have a nunber of problens in practice and these are discussed as
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fabricated from these materials.

Another known problem involves the resin which is injected in the space
between the frame and the coil to improve heat dissipation. If the resin has a low
viscosity, then the resin often leaks before it hardens from the gap between the spacer

%ber (8) and the pcb (9) through the holes open on the bottom face of the frame. It
is regrettable that resin cannot be retained in the desired space but also that this then
entails removing the leakage which increases the manufacturing time and complexity
in manufacturing,.

An obvious solution is thus to provide a resin of high viscosity usually more
than 45 kg m-1s-1 (450 poise). This solution again is not adequate in that because of
the high viscosity of the resin (20) it cannot reach the bottom face of the frame (2) to
the lower part of the solenoid coil (16) and to the protrusion part (21) of the coil
bobbin-as shown in figure (13). In addition, such high viscosity resins rarely flow in
between the adjoining solenoid coils as shown in figure 14. Consequently, heat
dissipation from the solenoid coil (16} is extremely poor particularly when printing at
high speeds.

An alternative solution would be to omit the injected resin. However, this
limits the heat radiation which may be transferred from the solenoid coil to the core
and then radiated to the peripheral edge of the frame through the heat waster. Thus
the temperature of the head is inadequately depressed for the exothermic activity per
unit time with a conventional heat radiating structure. Accordingly, this limit on heat
radiation effectively limits the speed which the impact dot printer head can print. An
increase in the printing speed above this limit can lead to problems such as burning of
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nmpact dot printer head. A solution to this problemis to provide.a_spacing
menber (8) which is of an adequate thickness to prevent shortwﬂg}giqm?g$JXXL-
However, this then |eads to a problemin positioning the nose (1

frame (2). This is because, the nose (1) has a projecting portion (24)

which iszinserted into a hole portion (26) of the frane (2) through aligned
holes in the pcb (9) and spacer menber (8) so as to correctly position the
nose (1) on the frame (2). If the spacer nmenber (8) is relatively deep,

then the projecting portion (24) may not be |ong enough to contact the hole
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the projecting portion (2 utihon, however, was not satisfactory

e e o b on ke[ o0e () 8e SEpere! 1Y

A final problem encountered in existing arrangements of impact dot printers -
and their heads have been with the arrangement of connecting the solenoid coil (16)
to the pcb (9) by soldering the coil terminal pin (12) to the pcb (9). When printing,
the printing wires are driven which generates vibrations. If there is a winding sag on
the coil, friction is caused by the vibration between the coil wire rod at the coiling sag
portion and the frame (2). This often leads to the insulating film of the coil wire rod
to peel off and short-circuits are set up between the solenoid coil (16) and the frame
2).

An object of the present invention is therefore to provide an impact dot printer
and an impact dot printer head which each have a combination of features obviating
the aforementioned problems. A highly reliable impact dot printer which can print at
high speed is thus provided having the minimum possibility of short-circuiting and
simplifies manufacture through allowing an improved arrangement of accurately
positioning the nose with respect to the frame,

According to the present invention there is thus provided an impact dot printer |
having an impact dot printer head which comprises:

at least one solenoid coil disposed in a frame made of soft magnetic material
for driving a printing wire;

a printed circuit board electrically connected to said solenoid coil through at
least one hole provided in the base of the frame, said pcb having a through hole;

a spacer member located between said frame and said pcb, said spacer having
a recess; and ‘

a nose for guiding said printing wire having a projection for engaging said

recess via said through hole; characterised in that

L
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-3- fromdie casting netals such as alum nium As the height of

projecting portion (24) increases it becones nore difficult to G%g \
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calign and couple the nose (1) to the frane (2) because the proj

portion (24) is nore likely to fall when fabricated fromthese materi al s.
Anot her known probleminvol ves the resi&v\,hich Is injected in the space
between the frame and the coil to inproVvé heat dissipation. If the resin
has a | ow viscosity, then the resin often | eaks before it hardens fromthe
gap between the spacer ne (8) and the pcb (9) through the holes open on the

bottom face of t ldoWwrvdsteus $ilicorbinjeegsddn d betwedresaid salétvidtoibgnd flidi ned
In the desired space but also that this then entails renoving the | eakage

whi ch i ncr eframe andh saidwpacknmembeng ti ne and conpl exity in manufacturing. An
obvi ous solution is thus to provide a resin of high viscosity usually nore

than 45 kg [ er r] said Sfacpomember and saidsfedré have ragumls for laterullly andeotddbsaliyn t hat
because of the high viscosity of the resin (20) it cannot reach the bottom
face of t helotkingmailXpater member to said frame;
said spacer member has a thickness of at least 0.5 mm;
said projection only engages said pcb and said spacer member; and in that said
nose and said pcb are provided with a locking arrangement.
Also according to the present invention there is provided an impact dot printer
head comprising at least one solenoid coil disposed in a magnetic frame for driving a
printing wire;
a printed circuit board elécu'ically connected to said solenoid coil through at
least one hole provided in the base of the frame, said péb having a through hole;
a spacer member located between said frame and said pcb, said spacer having
recess; and
a nose for guiding said printing wire having a projection for engaging said
recess via said through hole; characterised in that
a low viscous silicon injected into a space between said solenoid coil and said

frame and said spacer member;

said spacer member and said frame have means for lateraily and rotationally
locking said spacer member to said frame;

said spacer member has a thickness of at least 0.5 mm;

said projection only engages said pcb and said spacer member; and in that

said nose and said pcb are provided with a locking arrangement.

Embodiments of the present invention will now be described with reference to
the accompanying drawings, of which:

Fig. 1 is a cross-sectional view along the line X-X of Fig. 15 of a first

embodiment of the present invention;



the lower part of the solenoid coil (16) and to the protrusion part (21) of

the coil bobbin as shown in figure (13). In addition, such high
resins rarely flow in between the adjoining solenoid coils as s@ﬁic@ENAL
figure 14. Consequently, heat dissipation fromthe solenoid coil (16) is

extrenel y° poor particularly when printing at high speeds. An alternative
solution would be to om't the injected regsin. However, this limts the heat
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speed which the |rrpact t pri r?t e? ea ag p%"%&ﬁ nsélh%?’ggg@k#é*%@e
printing spes@ntbgve this [imt can |lead to problens such as burning of

—4-1 (D

Fig. 4is a cross-sectional view of a third embodiment of the present invention;

Fig. 5 is a perspective view of a fourth embodiment of the present invention;

Fig. 6 is a cross-sectional view of a fifth embodiment of the present invention;

Fig. 7 is a cross-sectional view of a sixth embodiment of the present
invention;

Fig. 8 is a cross-sectional view of a seventh embodiment of the present
invention;

Fig. 9 is an enlarged view of a portion of Fig. 8.

Fig. 10 is partial lateral cross-section of the seventh embodiment of the
present invention;

Fig. 11 is a schematic diagram indicating a relationship of the amount of resin
which can be injected with respect to the viscosity of the resin;

Fig. 12 is a cross-sectional view along the line X-X of Fig. 15 illustrating the
an impact dot printer of the prior art;

Fig. 13 is an enlarged portion of Fig. 12 illustrating the prior art;

Fig. 14 is a lateral cross-section along the line Y-Y of Fig. 12 illustrating the
prior art; and

Fig. 15 is a diagrammatic plan view of a mechanical portion of an impact dot
printer.

Fig. 1 is a cross-sectional view of an impact dot head of the first embodiment
of the present invention. A printed wiring board (9) is disposed between a nose (1)
and a frame (2) gﬁmgh an intermediary of a spacer member (8). The frame (2) has a
cylindrical shape end a plate-like bottom face (10) formed on one face thereof.
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-4- the solenoid coil thereby damaging the inpact dot printer head as well

as naturally leading to degradation of printing quality. Afin r§
encountered in existing arrangenents of inpact dot printers - @RH%ENAL
heads have been with the arrangenent of connecting the solenoid coil (16)

to the pcb (9) by soldering the coil termpgal pin (12) to the pcb (9). Wen
printing, the printing wires are driven whith generates vibrations. |f

there is a winding sag on the coil, friction is caused by the vibration
between the coil wire rod at the coiling sag portion and the frame (2).
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dot printer and an inpact dot prifhter head which each have a combination of
features obyhh blifalithf 3b1ensiARE{E QBT Breth&teEn thé cbied il 1). ' edil bobbipact

dot printer which cah print at high speed is thus provided having the

m ni mum pos pidusidnypats (31)airé prividediahd kiiblduddn one body with a coil bobbin (17)
which each guide a coil wire. A coil terminal pin (12) is driven on the head of the
protrusion part (21). Both ends of the coil wire are tied up to the coil terminal pin
(12) by being guided by the protrusion part (21) and the protrusion part (21) is
inserted into a through hole (42) in the bottom face (10) of the frame (2).

The printed circuit board (9) is laid on the bottom face (10) of the frame (2)
through the intermediary of the spacer member (8). A number of holes (13) are
provided in the printed circuit board (9) and the spacer member (8) in alignment with
the coil terminal pins (12) of the solenoid coil (16). The coil terminal pins (12) on
which the coil wire is tied up are extruded through the holes. The extruded portion of
the coil terminal pin (12) and the printed wiring board (9) are soldered together. The
spacer member (8) is approximately more than 0.5 mm thick for the purpose of
preventing a short-circuit if any solder flows to the back of the printed wiring board
(9) and contacts the bottom face (10) when the coil terminal pin (12) at the end
portion of the coil is soldered to the printed wiring board (9). An insulating plastic is
used to fabricate the spacer member (8).

A spring holder (14) for holding a reset spring (15) is disposed at an inner
circamference position of the core (11) of the frame (2). Then, on the upper face of
the frame (2), a first yoke (3) and a second yoke (4) are mounted and a lever (18) is
mounted facing the core (11) by being guided by the first yoke (3) and the second
yoke (4). A printing wire (7) is fixed to the tip of the lever (18) and is urged in the
reset direction by the reset spring (15). A damper (40) is mounted at the middle of a
lever holder (5) abutting the upper face of the spring holder (14).



sinplifies manufacture through allow ng an inproved arrangerrent of

accurately positi-oning the nose wt espect to the frane. OI’dL

present invention there is thus pr e - pri nt ’@q M’]AE
i npact dot printer head which conptj ses: H%%j\ f ~ortejj sol en0| I

di sposed ‘in"a frame nmade of soft nageetd rral f driving a printing

wre;, aprinted circuit board electrically connected to said sol enoid coil
t hrough at | east one hole provided in t base of the frame, said pch
having a through hole; a spacer nenber T6cated between said frane and said

peb, o2 SDeCer R e B B oL SochiLo Bl Rip Rl s e
charact eri sgfe}diq tBit{16) through being connected to the printed wiring board (9) in

accordance with printing signals. A magnetic circuit is created from the frame (2),

the first yoke (3), the second yoke (4) and the lever (18). The lever (18) is thus

advanced to give an impact force to the printing wire (7) so as to form dots on a

printing sheet (39). .

Fig. 2 is a perspective view illustrating the first embodiment of the present
invention. As shown in this figure, a projecting portion (27) is provided which rises
from the peripheral edge portion of the spacer member (8). The frame (2) and the
spacer member (8) are laterally positioned by contiguously engaging the projecting
portion (27) to the peripheral portion of the frame (2).

Positioning in the rotation direction is then carried out by engaging a hole or
recess portion (28) created on the bottom face (10) and a convex portion (25) created
on the spacer member (8).

The spacer member (8) and the nose (1) are positioned in the rotation
direction by engaging a hole portion (26) created on the spacer member (8) and the
pcb (9) with a concave portion (24) created on the nose (1).

Positioning of the center is carried out by engaging the inner circumference
(30) of the spacer member (8) with a cylindrical portion (31) created on the nose (1).

Moreover, three cylindrical convex portions (23) are provided on the nose (1)
and are abutted to a bottom face (35) of the spacer member (8) to position the spacer
member (8) and the nose (1) in the laminating or axial direction.

On the printed wiring board (9), holes (33) having larger diameter than the
cylindrical convex portion (23) are provided in the same respective coordinate
positions as the convex portions (23) created on the nose (1). Naturally, more than

three convex poruons (2.3) and respective holes (33) may be provided.
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ORIG@ NAL -5- a low viscous silicon injected into a space between said

sol enoid coil and said frane and said spacer nenber; said spacer nenber and
said frame have neans for laterally and rotationally |ocking ﬂ?}@;spgqe(.i i
menber to said frane; said spacer nenber has a thickness of at Eaé&JGﬁ&f%i_
mm said projection only engages said pcb and said spacer nenber; and in
that said nose and said pcb are provided*mﬁth a | ocking arrangement. Al so
according to the present invention there is provided an inpact dot printer
head conprising at | east one solenoid coil disposed in a nmagnetic franme for
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nose (1). The three cylindrical convex portions (23) created on the nose (1) engage
the holes (33) on the printed wiring board (9) and ihe convex portion (24) created on
the nose (1) engages the hole portion (26) created on the spacer member (8) and the
pcb (9). Thus dislocation of the frame assembly (41) and the nose (1) can be
prevented by this locking mechanism.

Naturally, the convex portion (24) and the convex portions (23) on the nose
(1) need not have a cylindrical shape but may have a column shape with any cross-
section such as square or elliptical. Moreover, the cross-sectional shape of the hole
portion (26) of the spacer member (8) need not be the same cross-section of the
convex portion (24), just so long as it is a shape that allows positioning of the spacer
member (8) to the nose (1) in the rotation direction. Furthermore, the hole (26) of the
spacer member (8) need not be a through hole but may be concave in shape so as to
permit ehgagement of the convex portion (24) of the nose (1).

Alternatively, the second embodiment as shown in figure (3) has a projecting
portion (27) of the spacer member (8) which is circumferential so that the projecting
portion (27a) engages the whole peripheral portion of the frame (2).

In the aforementioned structure the spacer member (8) is made from an
insulating ceramic or a metallic member, such as aluminium, on which an insulating
coating is applied. This structure allows heat generated by the solenoid coil (16) to be
transferred from the core (11) of the frame (2) to the bottom face (10) of the frame
(2) and from the bottom face (10) to the spacer member (8).

With this structure the ratio of the area of the frame (2) that abuts the spacer
member (8) and the area of the peripheral edge of the frame (2) that abuts a radiation
member (6) (shown in Fig. 1) is almost 2:1 to 1:1. That is to say, the area of the
frame (2) that abuts the spacer member (8) is larger than the area of the spacer
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recess; and a nose for guiding said printing wire having a projection for
engagi ng _.said recess via said through hole; characterised in that a | ow

*viscous silicon injected into a space between said sol enoi d ﬁgp E&i Mﬁi
frame and said spacer nenber; said spacer nenber and said fr \h i

for laterally and rotationally |ocking _ 61_] d spacer nenber to said frane;

sai d spacer nenber has a thickness of at least 0.5 mm said projection only

engages said pcb and said spacer nmenber; and in that said nose and said pcb
are provided with a | ocking arrangenent. Enbodi nents of the present
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Fig. 15 of facé (10ylof eeneahe()tis afuallp higheesifed the butodnifade; (10) is closer to the

heat generated, compared to the peripheral edge (19) of the frame (2). Accordingly,

the quantity of heat transferred to the spacer member (8) is larger than that transferred

to the radiation member (6).

It has been found that this quantity of heat cannot be effectively released if the
thickness of the spacer member (8) is in the range 0.1 mm to 0.4 mm. Fortunately,
when the spacer member (8) is made from the material as described before and the
thickness is increased to more than 0.5 mm, then this provides sufficient heat
radiating effects because as the thickness increases, the volume of the spacer member
(8) increases leading to an increase in the thermal capacity. Indeed the first
embodiment shown in Fig. 1, includes a heat waster (6) which contacts the peripherat
edge (19) and in this case, almost twice the heat radiating effects compared to the past
can be obtained.

Fig. 4 shows a third embodiment of the present invention. In this

| embodiment, the hole portion (13) in the spacer member (8) which allows the coil
terminal pin (12) to pass there through is enlarged so that the solenoid coil (16) and
the coil protrusion portion (21) terminating the coil bobbin (17) do not touch. Thus,
the spacer member (8) need not be fabricated from a material having an electrical
insulating quality as in the first and second embodiments.

As a result, the only property required of the spacer member (8) is to have an
excellent heat transfer quality and so metals such as aluminium, and zinc or materials
such as ceramics (aluminium oxide, zirconium oxide, zirconium dioxide) may be
used. This not only increases the design freedom compared to the first and second
embodiments, but also significantly lowers the cost, since insulation becomes

unnecessary when a metal is used for the spacer member (8). A further advantage of



ORIGNAL -6- Fig. 2 is a perspective expanded view of the first enbodi nent
of the present invention; Fig. 3 is a perspective expanded VI 1SE
enbodi nent of the present invention;, Fig. 4 is a cross-secti \}@\&N&E
third enbodi nent of the present invention; Fig. 5is a perspective view o

a fourth -enbodi nent of the present invention; Fig. 6 is a cross-sectional
view of a fifth enbodi nent of the presehl- invention; Fig. 7is a

cross-sectional view of a sixth enmbodi nent of the present invention; Fig. 8
is a cross-sectional view of a seventh enbodi nrent of the present invention;

this third emboidment is that if solder does flow to the back of the pcb (9) then it is
_ more difficult to contact the spacer member (8).

Fig. 5 shows a fourth embodiment of the present invention. In this
embodiment, in order to release even more heat transferred to the spacer member (8),
the spacer member (8) is extruded outside of the impact dot printer head and the
extruded portion is made into a heat releasing fin structure (32).

In addition the spacer member (8) can be extended to the peripheral edge (19)
to provide a heat radiating fin as shown in Fig. 6. Thus by providing the heat
radiating fin as large as the space allows, the impact dot printer head can have even
better heat resistance.

Fig. 7 shows the sixth embodiment of the present invention. In this
embodiment, in order to release still more heat transferred to the spacer member (8),
the spacer member (8) is extruded and an extruded portion (22) is abutted to the
carriage (29) on which the impact dot printer head is mounted. As a result, the heat is
transferred and released from the solenoid coil (16) to the frame (2), the spacer
member (8), the extruded portion (22) and to the carriage (29), thereby making the
impact dot printer head have an excellent heat radiating characteristic.

The seventh embodiment is shown in Fig. 8. As discussed above the spacer
member (8) is provided in order to prevent solder from flowing into the back of the
printed wiring board (9) to contact the bottom face (10) and thereby to cause a short-
circuit when the coil terminal pin (12) of the coil terminal portion is soldered to the
printed wiring board (9). However, as the spacer member (8) is much thicker, silicon
(34) can be injected without any 1_eaking, even if a low viscous silicon is used.

Fig, 9 is an enlarged view of a portion of Fig. 8 illustrating the seventh
embodiment of the present invention. As seen from the figure, the thickness t of the
spacer member (8) is thickened to more than 0.5 mm, so that even if a low viscous

silicon (34) is injected, it hardens when it flows in the middle of the spacer member
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Fig. 9 is an enlarged view of a portion of Fig. 8. Fig. 10 is parti al
| ateral cross-section of the seventh enbodi nent of the present %EG’?R A :
Fig. 11 is a schematic diagramindicating a relationship of th éﬂ/‘\L
resin which can be injected with respect to the viscosity of the resin;
Fig. 12 is a cross-sectional view along the line X-X of Fig. 15
illustrating the an inpact dot printer Ofthe prior art; Fig. 13 is an

enl arged portion of Fig. 12 illustrating the prior art; Fig. 14 is a

| at eral cross- section along the line Y-Y of Fig. 12 illustrating the prior

art; and Fig q@;\gi ﬁg.ram&kﬁmaﬁe& G4 eéamm%@mppéiv(g?q of an
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(9) is dispdsed between a nose (1) and a (2)"through an internediary
of a spacer Thelbwviscus siliéun dsed here(i2 2 1i§aid thpe, room temperature hardening,

silicon in which alumina oxide is added as a filler in a low molecular weight silicon
oil. Itis liquid when injected and hardens by a condensed bridging reaction by
reacting with moisture in the air after injection and becomes a dealcohol type silicon
rubber.

As shown in Fig. 9, because the low viscous silicon (34) flows through the
through hole (42) provided on the bottom face of the frame (2) and into the middle of
the spacer member (8) and hardens therein, the coil bobbin projecting portion (21) is
fixed to the frame (2) and the spacer member (8) by the low viscous silicon (34).
Thus, even if there is a winding sag on the solenoid coil (16), it prevents a short-
circuit caused by friction and wear of the coil wire and the frame (2) due to the effect
of vibration generated when the printing wire (7) of the impact dot head (36) is
driven.

The low viscous silicon (34) also flows in between the adjoining solenoid
coils (16) because of the low viscosity of the silicon (34) as shown in Fig. 10 and as a
result, silicon is applied all round the solenoid coils (16).

Low viscous silicon in the range 5 to 40 kg m-1 s-1 (50 to 400 poise) of
viscosity is suitable so that the silicon fully flows into all the necessary parts and still
does not leak when it is injected.

The heat radiating performance of the impact dot head (36) is proportional to
the amount of injected silicon. However, as shown in Fig. 11, silicon having more
than 40 kg m-15-1 (400 poise) of viscosity cannot be fully injected since the viscosity
is too high. However, silicon having a low viscosity of less than 40 kg m~1s-1 (400
poise) ensures that the injection amount is acceptable. Also when the thickness of the

spacer member (8) is less than 0.5 mm, silicon leaks between the spacer member (8)



cylindrical shape nd a plate-like bottomface (10) forned on one face _
thereof. . ORIANAL -7- A plurality of cores (11) are disposed standl ng in
parallel to each other on the other side of the bottom face (E@ \:gi.
(2) is made froma magnetic material and a plurality of solen d- c:oﬂ&(

are mountéd on the cores (11). Two coil hobbin protrusion parts (21) are
provi ded and nol ded in one body with a Toil bobbin (17) which each gui de a
coil wire. Acoil termnal pin (12) is driven on the head of the protrusion
part (21). Both ends of the coil wire are tied up to the coil termnal pin

12) by bei ﬁﬁfi’e@%ﬁrﬁ% | ¢ B part
g 21; IS | nsgﬁgﬁg Into a thr oug‘ﬁ@%lﬂ?&@}lg@ hblé%%zog&[gfl ?l?é)%%h% K%)IPQ'F t he
f La”:f (2). ( gi;hﬁoﬁ)ﬁseéﬁﬁ i€ ieis§ thah 5@ s(OY50 foisd)] Becalise the visOdsi R {RA6w( 10) Of
the franme
In addition to that, it becomes difficult to control the amount to be injected, so that
the viscosity is preferably more than 5 kg m-1s-1 (50 poise). From the above two

considerations, 5 to 40 kg m~1s-1 (50 to 400 poise) of viscosity is most suitable for
efficient production and heat radiating performance.

As described above, the present invention allows the spacer member to be
thicker without causing any problems in positioning the nose and the frame yet
reliably prevents a short-circuit between the printed wiring board and the frame and
between the coil and the frame during soldering. Furthermore, by thickening the
spacer member to more than 0.5 mm and making it from such materials as a cermaic
having excellent heat conductivity and electrical insulating quality, or as a metallic
member on which insulating coating is applied, the heat generated in the frame can be
effectively radiated.

Furthermore, if the hole in the spacer member is enlarged so that the solenoid
coil and the hole for inserting coil protrusion portion do not touch, the spacer member
need not be fabricated from material having electrical insulation and a material
having excellent heat transfer quality can be used for the spacer member. Moreover,
the heat radiating quality can be improved by extruding the spacer member to the
outside to make a fin structure and further by abutting it to the carriage.

Furthermore, the heat generated in the solenoid coil can be effectively
transferred and radiated by injecting silicon to the bottom face of the frame, the lower
part of the solenoid coil, the terminal part of the solenoid coil and to the spacer
member without leaking even if low viscous silicon is used.

The improvements of the heat radiating and transferring performances
remarkably improve the heat radiating performance of the impact dot head.
Furthermore, since the silicon can be injected to the bottom face of the frame, the



through the internediary of the spacer nenber (8). A nunber of holes (13)
are provided in the printed circuit board (9) and the spacer ne =if8)‘i\i1n
alignment with the coil terminal pins (12) of the solenoid coil E%i;;tqe;/-\l_
coil termnal pins (12) on which the coil wire is tied up are extruded

t hrough the hol es. The extruded porti on_ﬂ‘f_ the coil termnal pin (12) and
the printed wiring board (9) are sol dered together. The spacer nenber (8)
is approximtely nore than 0.5 mmthick for the purpose of preventing a
short-circuit if any solder flows to the back of the printed wiring board
(9) and contewérpartef thokdlendid a6k, thd Brmiae Portidf of eel solebil bl ankith el 2) at
the end portion of the coil is soldered to the printed wring board (9). An
i nsul ati ng gpaxer meniter,any dhont-ciratit thantglitibe caped &y theefretion afd wedr §Athé Ng

hol der (14) for holding a reset spring (15) is disposed at an inner

ci r cunf er enéeil yaes roidand dite frarse due to the effectiof witrationa gendrated whisanhe printirye

upper face of the frane E!Zéh a_first yoke (3) and a second yoke (4) are
mount ed and Y4rq @fthe impags dpthesd isdriven; ean begpreventesoaven ifithprelexisted winding ded by
the first yoke and t he second yoke (4). A printing wire (7) is fixed to
the tip of F%°§§%Feﬁ°i]°€‘253°%d is urged in the

From above effects, an impact dot printer provided with such a highly reliable
impact dot head whose heat radiating performance is remarkably improved can be
realized.

- The embodiments of the present invention have been described above by way
of example only and it will be appreciated by a person skilled in the art that

modifications may be made without deparﬁng from the scope of the present invention

defined in the appended claims.



reset direction bymt he reset sSpri n (15). A danper._(40) .is.nounted at the

m ddl e of, a | ever ng th ﬁAgigE{;h spri hol der
(14). -8- In the ﬁ as descr Lm%eécgg l'ectric p@% i iﬂl
selectively fed to or | (16)i-through-berng—corhect %he!\‘-’ LR

printed wviring board (9) |n accordance th printing signals. A magnetic
circuit is created fromthe frame (2), t e first yoke (3), the second yoke
(4) and thediAMS (18). The lever (18) is thus advanced to give an inpact
force to the printing wire (7) so as to formdots on a printing sheet (39).
Fig. 2 is a perspective viewillustrating the first enbodi nent of the
present invention. As shown in this figure, a projecting portion (27) is
provi ded whilch r iAneispactodat ptintepbavipgen #hpaeddet printérihead eshidhwongpiegr menber
(8). The frane (22 and the
least one solenoid coil (16) disposed in a frame (2) made of a magnetic
material for driving a printing wire (7);
a printed circuit board (9) electrically connected to said solenoid coil (16)
through at least one hole (42) provided in the base of the frame (2), said pcb having a
through hole (26);
a spacer member (8) located between said frame (2) and said pcb (9), said
spacer having a recess (26); and
a nose (1) for guiding said printing wire (7) having a projection (24) for
engaging said recess (26) and said through hole (26); characterised in that
a low viscous silicon injected into a space between said solenoid coil and said
frame and said spacer member;
said spacer member (8) and said frame (2) have means (27, 27a, 25, 28) for
laterally and rotationalljr locking said spacer member (8) to said frame(2);
said spacer member (8) has a thickness of at least 0.5mm;
said projection (24) only engages said pcb (9) and said spacer member (8);
and in that
said nose (1) and said pcb (9) are provided with a locking arrangement (23,
33).

2. An impact dot printer as claimed in claim 1, in which said means for laterally
and rotationally locking said spacer member (8) to said frame (2) includes at least one
projection portion (27) at the perimeter of the spacer member (8) for contiguously |
engaging said perimeter of said frame (2) and a peg (25) disposed on said spacer
member (8) for engaging a recess (28) provided on the base of said frame ).

) O D



spacer member ateraII posi tioned by contlguously engaglng the

proj ecting port | o F?él’l pher : ;
Positioning in th ect i on il TeR i:\k 83‘* d':ﬂ)by §) ql rrg IC\L
hol e or recess po at ed on ce (1P) and a convex

portion (25) creat ed on the spacer nenigl (8). Thespacer menber (8) and
the nose (1) are positioned in the rotation direction by engaging a hole

portion (28) craatiffhaéitiot BeiriePacethimdiHiRBim(® in Fhithithée Cohe(Dhtibddd 2

convex portion (24) created on the nose (1). Positioning of the center is
carri ed ouprdjsctionpoctiony27#)eat it warimatercnfvhidrspacee nfediber 8). t he spacer nenber

(8) with a cylindrical portion (31) created on the nose (1). Moreover,
three cylindrical convex portions (23) are provided on the nose (1) and are
abutted to a bottom face (35) of the spacer nenber (8) to position the
spacer menfer (9}1%0& Printes ag alpimad insay paephelpimyyl ta3.£1ather direction. On

the printed wiri.n ar .hol es (33) havin Iar djaneter than the
cyl i ndri caf® oBRERA 63 t&fft?%lq% ortion dispoysdd thesen sat1) B spersinga
coor di nat eholo: (30) disposed in each of said pcb (9) and said spacer member (8).

5. An impact dot printer as claimed in any one of claims 1 to 4, in which said
locking arrangement (23, 33) comprises at least one peg (23) provided on said nose
(1) for engaging a respective through hole (33) disposed in said pcb (9).

6. An impact dot printer as claimed in any one of claims 1 to 5, in which said
spacer member is extruded outside the impact dot printer head to form a heat-

radiating fin structure (32).

7. An impact do printer as claimed in claim 6, in which said extruded spacer

member is abutted to a carriage(29) on which said head is mounted.

8. An impact dot printer as claimed in any one of claims 1 to 7, in which the

viscosity of said low viscous silicon is 5 to 40 kg m~1s -1 (50 to 400 poise).

9, An impact dot printer head comprising
at least one solenoid coil (16) disposed in a magnetic frame (2) for

driving a printing wire (7);

a printed circuit board (9) electrically connected to said solenoid coil (16)
through at least one hole (42) provided in the base of the frame (2), said pcb having a
through hole (26);

A



positions as the convex portions (23) created on the nose (1). Naturally,

nore than, three convex portions (23) and respective holes (33) m ALAL
provi ded. -9- A frame assenbly (41) conprising the frame ( rl "'“J\

menber (8), the printed wiring board (9) and the solenoid coil (16) thus
structured is nmounted to the nose (1). Thgqthree cylindrical convex
portions (23) created on the nose (1) engage the holes (33) on the printed
wiring board (9) and the convex portion (24) created on the nose (1)
engages the hole portion (26) created on the spacer nenber (8) and the pcb
(9). Thus di sl ocaspacer mémbéra(8§ Ioeated desweh said frhine (@)ahd faid pets@),(shid can be

prevented by this | ocking nmechanism Naturally, the convex portion (24) and
t he convex gpacdrihaming(@Byess R@handnose (1) need not have a cylindrical shape
but may have a C;) llgsr;n(l)spo?'%ﬁidvi\ggt anc? g%nt(i:l{govsvisré (7) having a projection (24) for
engaging said recess (26) and said through hole (26); characterised in that
a low viscous silicon injected into a space between said solenoid coil and said
frame and said spacer member;
said spacer member (8) and said frame (2) having means (27, 27a, 25, 28) for
laterally and rotationally locking said spacer member (8) to said frame(2);
said spacer member (8) having a thickness of at least 0.5mm;
said projection (24) only engaging said pcb (9) and said spacer member (8);
and in that
said nose (1) and said pcb (9) are provided with a locking arrangement (23,
33).

A
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section such as square or elliptical. Mreover, the cross-sectional shape
of the hole portion (26) of the spacer nenber (8) need not be the same
¢ross-section of the convex portion (24), just so long as it | 539%5 \j;\l“
that allows positioning of the spacer nmenber (8) to the nose ( e vhet
rotation ‘direction. Furthernore, the hgbg (26) of the spacer nenber (8)
need not be a through hole but may be concave in shape so as to permt
engagenment of the convex portion (24) of the nose (1). Alternatively, the
second enbodi nent as shown in figure (3) has a projecting portion (27) of

t he spacer menber (8) which is circgmﬁgmgggtal so that the projecting
portion (27a) engages the whole peripheral portion of the frane (2). In the
af orenenti oned structure the spacer nenber (8) is made froman insul ating
ceramic or a netallic nmenber, such as alunlnlun1 on which an insulating
coating is applied. THMPAC PTPRIN S ‘ TEEREEQROY t he sol enoi d
coil (16) to be transferred fronlthe core (11) of the frane (2) to the
bottom face (10) of the frane (2) and fromthe bottomface (10) to the

spacer nenber (8). Wth this structure the ratjo of the area of the frane
(2) that abuts tiithestodmpact dot printers have encountered problems of short circuiting

between the printed circuit board (9) and the solenoid coil (16); accurate positioning
of the nose (1) and the frame (2); providing adequate heat dissipation to allow high
speed printing; and providing sufficient damping at the coil terminal (12)/pcb (9)
junction to allow for vibrations caused by printing.

All of the above problems have been obviated by providing a partial or
complete circumferential wall (27, 27a) on the spacer member (8) and a rotational
locking mechanism (28, 25, 24, 26, 23, 33) between the frame (2), spacer member
(8), pcB (9) and nose (1).

Fig. 2



menber (8) and the area of the peripheralsedge of the franme (2) that abuts
a radjation nenber (6) (shown in Fig. 1 ﬂ§ alnmost 2:1 to 1:1. That is to
say, the area of the frame (2) that abuts the spacer nmenber (8) is |arger
than.the area of the spacer ORI G NAL -10- nenber (8) that afhuts.the |
radi & ion member (6). Also the tenperature of the bottom face |(} ,§©£fbbq%i~
frame (2) is usually higher since the bottomface (10) is closer'tothé*
heat generated, conpared to the peripheral edge (19) of the frame (2).
Accordi ngly, th qﬁgntity of heat transferred to the spacer nenber (8) is

| arger than thav transferred to the radiation nenber (6). It has been found
that this quantity of heat cannot he effectively released if the thickness

of the spacer nenber (8) is in the.range 0.1 nmto 0.4 mm Fortunately,

6‘2525\
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when the spacer nenber (8) is made fromjfhe material as described before

and the thickness is increased to noreZifh@n 0.5 mm then this provides
sufficient heat radiating effects because as the thickness incq@pb,${=gﬁq I
vol une of the spacer nenber (8) increases |leading to an increage'infﬁﬁéihfﬁi‘
thermal capacity. Indeed the first enbodi nent shown in Fig. 1, includes a
heat waster (6) which contacts the peripheral edge (19) and in this case,

al nost twice the heat radiating effects conpared to the past can be

obtained. Fig. 4 shows a third enbodi rent of the present invention. In this
enbodi nent, the hole portion (13) in the spacer nenber (8) which allows the
coil terminal pin (12) to pass there through is enlarged so that the

sol enoi d COi'Ei 6)gand the coil protrusion portion (21) term nating the

coi | bobbin ( Z;-d%'not touch. Thus, the spacer nenber (8) need not be
fabricated froma material having an electrical insulating quality as in

the first and second enbodi nents. Asja result, the only property required

of the spacer nenber (8) is to have an excellent heat transfer quality and

or mater '“al S




such-as ceram cs (al um ni um oxi de, zirconi um oxide, zirconium di oxi de) may
be used. This not only increases the deRi freedom conpared to the first
and second enbodi ments, but also significantly | owers the cost, sinpgﬁ;ﬁ )
i nsul ati on beconmes unnecessary when a netal is used for the spiﬁ%ﬂ’h@ﬁbé§g§t~
(8). A further advantage of ORIG NAL -11- this third enboidmemnt® s  hat

i f sol der zpes f4ow to the back of the pcb (9) then it is nore difficult to
contact th éﬁba r menber (8). Fig. 5 shows a fourth enbodi nent of the
present invention. In this enbodinent, in order ta rel ease even nore heat
transferred to the spacer nenber (8), the spacer nmenber (8) is extruded
outside of the inpact dot printer head and the extruded portion is nade

into a heat releasing fin structure(32).




In addition the spacer nmenber (8) can be extended to the peripheral edge
(19) to provide a-heat radiating fin .as sh in Fig. 6. Thus by providing
the heat radiating fin as large as the d 21l ows, the i mpact dot printer
head can have even better heat resistance. Fig. 7 shows the si .
enbaqdi mrent of the present invention. In this enbodinent, in orzg L. by

rel ease still nore heat transferred to the spacer nenber (8), t atéf
menber (8) is extruded.and an extruded portion (22) is abutted to the
carriage (29) on which the inpact dot printer head is mounted. As a result,
t he heat nsferred and rel eased fromthe solenoid coil (16) to the
frame (2), 37 spacer nenber (8), the extruded portion (22) and to the
carriage (29), thereby naking the inpact dot printer head have an excell ent
heat radi ating characteristic. The seventh enbodinent is shown in Fig. 8.
As di scussed above the spacer nenber (8) is provided in order to prevent
solder fromflowng into the back of the printed wiring board (9) to
contact the bottomface (10) and thereby to cause a short- circuit when the
coil termnal pin (12) of the coil termnal portion is soldered to the
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printed wring board (9). However, as thﬁzfﬂg menber (8) is nuch

thi cker, silicon (34) can be injected w any leaking, even if a |low

Vi scous’ SI|'_COI’1 used. Fig. 9 is an enlarged view of a portion of Fig. 8
illustrati ng;z sevent h enbodi ment of the present invention. seen from
the figure, e thickness t of the spacer r@‘oer (8) is thicke%f\j u;un P
than 0.5 mm so that even if a | ow viscoug licon (34) is inject YR +t t..‘;{__
hardens when it flows in the mddle of thge spacer nenber ORI G NAL -12-

(8). Accordingly, |ow vi scon be used even as |ow as 25 kg

[err] (250 poise) of viscosfity w thoo gcacthihg to and | eaking at the

printed wiring board (9). The | ow viscous siTjidon used here is a liquid

type, roomtenperature hardening, silicon in wh~h alum na oxide is added

as a filler in a |low nolecul ar wei ght silicon

1




oil. . It is liquid when injected and hardenz}?&gg condensed bridgi ng

reaction by reacting with noisture in the &y ter injection and becones a
deal'cohol type silicon rubber. As shown in Fig. 9, because the | ow viscous
silicon (34) flows through the through hole (42) provided on t B -eqm: o
face of the frame (2) and into the mddle of the spacer nenberqzbﬁggtyi‘ﬁfﬁi_
hardens therein, the coil bobbin projecting portion (21) is fixed to the
frame (2) and the spacer nenber (8) by the | ow viscous silicon (34). Thus,
even if there is a winding sag on the solenoid coil (16), it prevents a
short- circuit caused by friction and wear of the coil wre and the frame
(2) due to the effect of vibration generated when the printing wire (7) of

t he i npagk dqs_head (36) is driven. The | ow viscous silicon (34) also flows

i n betwe t he adj oi ning solenoid coils (16) because of the | ow viscosity

of the silicon (34) as shown in Fig. 10 and as a result, silicon is applied
all round the solenoid coils (16). Low viscous silicon in the range 5 to 40
kg [err] (50 to 400 poise) of
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viscosity is suitable so that the siIiconé%J{ flows into all the

necessary parts and still does not |eak wh Is injected. The heat
r'adiati ng performance of the inpact dot head (36) is proportio g} ;tpa ili
amount of injected silicon. However, as shown in Fig. 11, sili n'hak4ng i

nore than 40 kg [err] (400 poise) of viscosity cannot be fully injected
since the viscosity is too high. However, silicon having a | ow viscosity of
| ess than 4 Kg [err] (400 poise) ensures that the injection amount is
accept abl’e.4 Al $0 when the thickness of the spacer nenber (8) is |less than
0.5 mm sil1con | eaks between the spacer nenber (8) ORI G NAL -13- and
the printed wiring board (9) through the hole (42) . opened on the franme (2)
if the silicon viscosity is less than 5 kg [err] (50 poise), because the

viscosity is too | ow r} rT (1
n(_ﬁ . N } ) .'
| \ ] A/
- ¥
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In addition to that, it becones difficult E§lqggtrol t he anobunt to be
injected, _so that the viscosity is prefera re than 5 kg [err] (50

poi se)- Eﬁ%?ﬁtsh above two considerations, 5 to 40 kg [err] [(56-1t0-400;

poi se) of "W'scosity is nost suitable for efficient production and ‘heat; !/~
radi.ati ng performance. As described above, the present invention allows the
spacer nenber to be thicker w thout causing any problens in positioning the
nose and the frame yet reliably prevents a short-circuit between the
printed wiring board and the frane and between the coil and the frane
during soldering. Furthernore, by thickening the spacer nenber to nore than
0.5 mmand nmaking it fromsuch nmaterials as a cernai ¢ having excell ent heat
conductivity and electrical insulating quality, or as a netallic nenber on
whi ch insulating coating is applied, the heat generated in the frame can be
effectively radiated. Furthernore, if the hole in the spacer nmenber is

enl arged so that the solenoid coil and the hole for inserting coi

protrusion portion do not touch, the spacer nenber need not be fabricated
frommaterial having electrical insulation and a materi al
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having excell ent heat transfer quality can Ef %gd for the spacer nenber.
Noreover, the heat radiating quality can be ¥§r ved by extruding the
spacer: menber to the outside to make a fin structure and furt her by
abutting i't to the carriage. Furthernore, the heat generated intfre.

sol enoid coil can be effectively transferred and radi ated by |npectlng
silicon to the bottomface of the frane, the | ower part of the solen0|d
coil, the termnal part of the solenoid coil and to the spacer nenber

wi 't hout | eaking even if |ow viscous silicon is used. The inprovenents of
the heat radiating and transferring performances remarkably inprove the
heat rgdi ati performance of "the inpact dot head. Furthernore, since the
silic éﬁ’ e injected to the bottomface of the frame, the ORI G NAL
-14-
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| ower part of the solenoid coil, the terninpf7£dF$ion of the sol enoid coi

and to the spacer nenber, any short-circuit that mght be caused by the
friction and wear of the coil wire rod and the frame due to the fhegt. of. .
vi brati ons :generated when the printing wire of the inpact dot hgzﬁiuajéiﬁfﬂ;~
driven, can be prevented even if there exists a wi nding sag on the sol enoid
coil. From above effects, an inpact dot printer provided with such a highly
reliable inpact dot head whose heat radiating performance is remarkably

i nproved can be realized. The enbodi nefits of the present invention have

been descri bed above by way of exanp)/e only andyit will be appreciated by a
person skilled in the art that nodifieatl Ay e nmade w t hout departing
fromthe scope of the present invefi] i
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-15-.[err] 1. An inpact dot printer Yl‘f n i npact dot printer head
whi ch conprises: at |east one solenoid co h di sposed in a franme (2)

made of a magnetic material for driving a printing wire (7); a prlnted

circuit board pcb (9) electrically connected to said solenoid c (16). .., o
through at | east one hole (42) provided in the base of the fra 2)-sa| F L
pcb having a through hole (26); a spacer nenber (8) |ocated between said
frame (2) and said pcb (9), said spacer having a recess (26); and a nose

(1) for guiding said printing wire (7) having a projection (24) for

engagi ng said recess (26) and said through hole (26); characterised in that

a low viscous silicon injected into a space between said solenoid coil and
said frame and said spacer nenber, said spacer nenber (8) and said frane

(2) have neans (27, 27a, 25, 28) for

mjed’gd
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said spacer nenber (8) has a thickness of at [l 0.5mm said projection
(24) only engages said pcb (9) and said spacer er (8); andin that said
nose (1) and said pcb (9) are provided with a |ocking arrangenent~y23; ,33)
2. ‘An i npact dot printer as clainmed in claim1, in which said g {00y | j
| aterally and rotationally | ocking said spacer nenber (8) to said frane (QT -
i ncludes at | east one projection portion (27) at the perineter of the

spacer nenber (8) for contiguously engaging said perinmeter of said frane

(2) and a peg}E' posed on said spacer nenber (8) for engaging a recess
(28) provided the ase of said franme (2). 3. An i npact dot printer

as claimed in claim2, in which there is one continuous

| aterally and rotationally |ocking said space[E%Enber (8) to said frame(2);
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proj-ection portion (27a) at the perineter pg ﬁEﬂ spacer nenber (8). 4.
An i,npact dot printer as clainmed in any one of claims | to 3, further
conprising a cylindrical portion disposed in the center of said nose (1)
for-engaging a hole (30) disposed in each of said pcb (9) and {éﬂa‘spaCQQ3j}
menber (8). 5. An inpact dot printer as clainmed in any one of clains: %%~
to 4, in which said | ocking arrangenent (23, 33) conprises at |east one peg
(23) provided on said nose (1) for engaging a respective through hole (33)
di sposed ?ﬁ sai cb (9). 6. Ani npactdotprinter as clainmed in any one of
clains 1 Q?5, whi ch said spacer nenber is extruded outside the inpact
dot printer head to forma heat- radiating fin structure (32). 7. An
i mpact do printer as clained in claim®6, in which said extruded spacer
menber is gbutted fo @& carriage(29) on which said head is nounted. 8. An
i npact dot %??Q?er asfclainmed in any one of slains 1 to 7, in which the
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Vi scosity d id]o TSCPUS silicon IS 0 40 K err] (50 to 400
poi se). 9. n i pPdce ot printe ad c ’si ng 8
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at | east one solenoid coil (16).disposed in a rragnetiREPI:AﬁE
dri_vi ng a printing wwre (7); a printed circuit boardjp
connected to said solenoid coil (16) through at |eas

provided in the base of the frane (2), said pcb havijg
[err] ORIG NAL -17- a spacer nenber (8) |ocated bgt

ly

(2);
(2)

and said pcb (9), said spacer having_ fL recess (26); pnd a nose (1) fosi
guiding said printing wire (7) having a prOj ect i on (44) For—engaghfge
recess (26) and said tMIAGT ROTPRINIER AN

The present invention relates to an impact dot printer and to an impact dot
printer head for use in the impact dot printer.

Figure 15 illustrates, in plan view, a typical arrangement of the mechanical
parts of an impact dot printer. An impact dot printer head (36) is mounted on a
laterally moveable carriage (29). The impact dot head (36) includes a nose (1) having
a number of printing wires (7) parallel to and moveable in the direction of the arrows.

s Accordingly, printing is effected on a printing sheet (39) placed between a platen (37)

and an ink ribbon (38). One such printhead is disclosed in EP-A-0372 557.

The prior art will now be described with reference to figures 12 to 14; of
which figure 12 is a cross-sectional view along the line X-X in figure 15, figure 13 is
an enlarged portion of figure 12 and figure 14 is a partial cross-section along the line
Y-Y of figure 12

Generally each printing wire (7) of an impact dot head (1) is driven utilizing
electromagnetic force of a respective solenoid coil (16). The solenoid coils are
arrayed in a rixig as shown in figure 14 and mounted in a frame (2). A terminal part
(12) of each solenoid coil is soldered to a printed board (9) through a hole provided
on the bottom face of the frame (2). The frame is fabricated from a magnetic material
and generally has electrical conductivity. Consequently, a spacer member (8), made
from a non-conductive material such as plastics, is provided between the frame and
the printed wiring board to prevent any short-circuits between the parts where electric
current flows, such as the terminal part of the coil and the printed wiring board and
the frame.

A heat waster (6) is disposed so as to contact the peripheral edge (19) of the
frame (7) and the heat generated by the solenoid coil is transferred from a core that

This is the replacement sheet
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a low viscous silicon injected.into a space betw ] rprcoi | and
said frame and said spacer nenber; said spacer ng E‘gcgm S@B’E frame
(2) having neans (27, 27a, 25, 28) for laterallylanqd rotationally kocking
sai d spacer nenber (8) to said frane(2); said spgcdr reAN 1988 haying a

t hi ckness of at |east 0.5mm said projection (24)] gnly engagi ng $agd pcb
(9) and said spacer nenber (8); and in that saidinoSé (1) and sald}pcb (9)
are provided with a | ocki ng arrangenent (23, 33).

In the construction as described above, electric power is selectively fed to the
solenoid coil (16) through being connected to the printed wiring board (9) in
accordance with printing signals. A magnetic circuit is created from the frame (2),
the first yoke (3), the second yoke (4) and the lever (18). The lever (18) is thus
advanced to give an impact force to the printing wire (7) so as to form dotson a
printing sheet (39). .

Fig. 2 is a perspective view illustrating the first embodiment of the present
invention. As shown in this figure, a projecting portion (27) is provided which rises
from the peripheral edge portion of the spacer member (8). The frame (2) and the
spacer member (8) are laterally positioned by contiguously engaging the projecting
portion (27) to the peripheral portion of the frame (2). |

Positioning in the rotation direction is then carried out by engaging a hole or
recess portion (28) created on the bottom face (10) and a convex portion (25) created
on the spacer member (8).

The spacer member (8) and the nose (1) are positioned in the rotation
direction by engaging a hole portion (26) created on the spacer member (8) and the
peb (9) with a convex  portion (24) created on the nose (1).

Positioning of the center is carried out by engaging the inner circumference
(30) of the spacer member (8) with a cylindrical portion (31) created on the nose (1).

Moreover, three cylindrical convex portions (23) are provided on the nose (1)
and are abutted to a bottom face (35) of the spacer member (8) to position the spacer
member (8) and the nose (1) in the laminating or axial direction.

On the printed wiring board (9), holes (33) having larger diameter than the
cylindrical convex portion (23) are provided in the same respective coordinate
positions as the convex portions (23) created on the nose (1). Naturally, more than

three convex portions (23) and respective holes (33) may be provided.

This is the replacement sheet
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CLAIMS

1. An impact dot printer having an impact dot printer head which comprises:

at least one solenoid coil (16) disposed in a frame (2) made of a magnetic
material for driving a printing wire (7);

a printed circuit board pcb (9) electrically connected to said solenoid coil (16)
through at least one hole (42) provided in the base of the frame (2), said pcb having a
through hole (26);

a spacer member (8) located between said frame (2) and said peb (9), said

spacer having a recess (26); and

a nose (1) for guiding said printing wire (7) having a projection (24) for
engaging said recess (26) and said through hole (26); characterised in that

a low viscous silicon injected into a space between said solenoid coil and said
frame and said spacer member;

said spacer member (8) and said frame (2) have means (27, 27a, 25, 28) for
laterally and rotationally locking said spacer member (8) to said frame(2);

said spacer member (8) has a thickness of at least 0.5mm;

said projection (24) only engages said pcb (9) and said spacer member (8);
and in that _

said nose (1) and said pcb (9) are provided with a locking arrangement (23,
33).

2. An impact dot printer as claimed in claim 1, in which said means for laterally
and rotationally locking said spacer member (8) to said frame (2) includes at least one
projection portion (27) at the perimeter of the spacer member (8) for contiguously
engaging said perimeter of said frame (2) and a peg (25) disposed on said spacer
member (8) for engaging a recess (28) provided on the base of said frame (2).

g
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3. An impact dot peintér as claimed in claim 2, in which there is one continuous

projection portion (27a) at the perimeter of said spacer member (8).

4, An impact dot printer as claimed in any one of claims 1 to 3, further
comprising a cylindrical portion disposed in the center of said nose (1) for engaging a
hole (30) disposed in each of said pcb (9) and said spacer member (8).

5. An impact dot printer as claimed in any one of claims 1 to 4, in which said
locking arrangement (23, 33) comprises at least one peg (23) provided on said nose
(1) for engaging a respective through hole (33) disposed in said pcb (9).

6.  Animpact dot printer as claimed in any one of claims 1 to 5, in which said
spacer member is extruded outside the impact dot printer head to form a heat-
radiating fin structure (32).

7. An impact do printer as claimed in claim 6, in which said extruded spacer
member is abutted to a carriage(29) on which said head is mounted.

8. An impact dot printer as claimed in any one of claims 1 to 7, in which the

viscosity of said low viscous silicon is 5 to 40 kg m~1s -1 (50 to 400 poise).

S. An impact dot printer head comprising
at least one solenoid coil (16) disposed in a magnetic frame (2) for

driving a printing wire (7);

a printed circuit board pcb (9) electrically connected to said solenoid coil (16)
through at least one hole (42) provided in the base of the frame (2), said pcb having a
through hole (26); |
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