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@ APPARATUS FOR PRINTING SYNTHETIC RESIN MOLDED PIECE.

@ An apparatus for pressing a printing sheet
against a multiplicity of molded pieces supported on
the top surface of a substructure and heating,
wherein a heating member serving as a print head is
supported on a superstructure and the pressing
force of the heating member can be controlled from
the top surface of the superstructure.
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Field of Art

The present invention relates to apparatus for
printing a number of moldings of a synthetic resin,
and more particularly, apparatus for simultaneously
printing a number of molded pieces of a small size,
for example keys made of a synthetic resin and
mounted on keyboards.

Background Art

Keyboards are used as operating means for
such as word processors, computers, electronic
musical instruments, electronic control devices for
machine tools and so forth. On each keyboard,
then, a set of a number of keys such as alphabet
entry keys, number entry keys, cursor keys, control
keys and so on are mounted according to functions
as required of the operating means.

For the material for keys on the top surfaces of
which characters and/or patterns are shown by
printing, use is made of a synthetic resin such as
PBT (polybutylene terephthalate) for example.
While keys are produced by molding the synthetic
resin, they are diversified in size, shape and in
particular in the angle of inclination of their top
faces according to their predetermined respective
positions on a keyboard.

The keys T have a contour comparable to a
truncated tetragonal pyramid and comprise a hol-
low body. They have a top face to be touched by a
finger tip which is concaved, more or less shaping
after the configuration of the finger tip, and have
side faces each of which expands downwardly from
the top face. The top face and a bottom face of a
key are not parallel to each other, and a far side
face of the key has a height greater than a near
side face, namely a side face on the side closer to
a key punching operator than the far side face.
Depending on the predetermined positions of keys
on a keyboard and the assigned functions of the
keys, keys are so made as to have varied shapes,
particularly in their side faces. Keys are made
carrying various characters, patterns or the like on
their top faces, showing their assigned functions
according to the predetermined key positions on
the keyboard. For the showing of such letters,
patterns, symbols or the like on key tops, conven-
tionally a multi-color molding method has been
used, making use of resins different in color, but
this production method has the shortcomings not
only that the production steps required are com-
plex and the cost of production is unacceptably
high but also that it is difficult to produce fine
characters, patterns or the like by molding. Thus,
lately it has beome of practice to carry out a
transfer printing.
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Known transfer printing methods mainly com-
prise such a printing method according to which a
letter, a pattern or the like is printed in a reversed
or turned-over form on a fransfer printing sheet,
using a dispersion dye having a melting tempera-
ture lower than a synthetic resin used for the keys;
then, the transfer printing sheet is placed in touch
with the printing face on the top of the key and a
heating is effected to cause the dispersion dye to
become melted and to permeate into the key
(sublimation printing method).

In the above described transfer printing meth-
od, backing faces conforming to the shapes of
keys are formed on surfaces of jigs to be set on a
printing machine, and with the angle of inclination
of the backing faces appropriately altered, a set of
keys are supported so that the top faces of the set
of keys to form a substantially horizontal plane.
Upon completion of such setting of keys, a transfer
printing sheet is placed on the keys and a heated
printer head is applied under pressure against the
upper surface of the transfer printing sheet for the
prescribed length of time to carry out the printing.

The transfer printing sheet is preparatively
printed with a letter, pattern or the like in a re-
versed or turned-over form, and as a result of the
application of pressure and heat by the printer
head, a dispersion dye forming the letter or pattern
on the fransfer printing sheet becomes sublimated
and transferred onto the keys to carry out a print-
ing. The transfer printing sheet comprises a paper,
a synthetic resin film or an aluminum foil-paper
laminate, and it is in the form of a flat sheet, which
may occasionally be imparted with incisions so as
to be adapted to the side face shapes of keys.

As before stated, the top face of a key or the
key top is concaved fo facilitate touching by a
finger tip and, in addition, inclined in the forward or
the backward direction, so that it is diffcult to
support a number of keys with their top faces
arranged in the form of a plane. In placing a flat
transfer printing sheet on the plane of the key top
faces, it is likely that there become considerable
gaps produced between the transfer printing sheet
and the printing surfaces on the top of keys. In
view of the above technical difficulties, the printer
head is so structured as to comprise a heater part
provided on the underside of a backing plate, and
an elastic body comprising for example a silicone
rubber, provided on the underside of the heater
part in a relatively large thickness (on the order of
30 to 40 mm), whereby the printer head com-
presses the transfet printing sheet through the elas-
tic body. The elastic body provided in a leading or
lower end portion of the printer head functions as a
kind of a cushioning member for desirably ac-
curately pressing the transfer printing sheet against
the top faces (printing surfaces) of keys having
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complex shapes and also as a heat transmission
member for fransmitting the heat of the heater part
to the printing surfaces of keys.

Conditions today required to meet in the manu-
facture of keys include that a variety of keys can
be produced each in a small quantity, that fine
characters, symbols, patterns or the like can be
clearly printed, that letters or the like printed on the
key top have a high durability such that they do not
fade away or blur when rubbed by a finger tip
bearing a frace of a cosmetic such as a hand
cream thereon, and that from a view point to do
with the production step, the transfer 10 printing
can be carried out in a short period of time at the
prescribed high temperature.

As stated above, however, the conventional
printing head or printer head comprises an elastic
body such as a silicone rubber provided on a
surface of a heater part, which has such a large
thickness as to be 30 to 40 mm, and by making
use of deformation of the elastic body, the transfer
printing sheet is pressed against the top faces of
keys, namely the printing surfaces, so that the
degree of transmission of heat from the heater part
tends to be so low that a problem is posed that in
order to raise the temperature on the key top to a
suitable temperature for the intended printing in a
short time, it is necessary to operate a preparative
heating.

Also, according to the method in which a sup-
port member for jigs to be mounted on a printer,
formed with backing faces conforming to the
shapes of keys, is fixed on the printer, then a set of
keys is supported by the support member, and
with a transfer printing sheet placed in contact with
the keys, the elastic body heated by a heater is
pressed against the transfer printing sheet, the
elastic body and the fransfer printing sheet un-
dergo deformation according to the concave
shapes of key top faces. That is to say, while the
elastic body does not undergo a large extent of
deformation in its portions in contact with the key
top faces, its remaining free portions not in contact
with the key top faces undergo a considerable
expansion, and in accordance with such deforma-
tion of the elastic body, the transfer printing sheet
undergoes a large extent of local pulling. Conven-
tionally, to prevent this phenomenon from occur-
ring, it is devised fo impart incisions or slits to the
transfer printing sheet so as to prevent a large
deformation from being generated on the printing
surface.

As pointed out above, according to the conven-
tional transfer printing methods, the elastic body
comprising a silicone rubber for example that is
used to press the transfer printing sheet against the
key top surface is so thick that it tends to apply an
excessive pressure on the printing portion of the
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transfer printing sheet and, in addition, it tends to
expand to a large extent in its portion lying outside
the key top surface to pull the transfer printing
sheet in a lateral direction.

According to the conventional fransfer printing
methods, heating is made while a pressure applica-
tion is made through a relatively thick layer of
silicone rubber or the like, so that there tends fo
occur a considerable degree of difference between
the temperature of the heater and that on the
surface of the printer head contacting the transfer
printing sheet, whereby a problem is likely that not
only it is difficult to effect heating fo a suitable
temperature but also the required time for heating
has to be relatively long.

Depending on a difference in the kind of elec-
tronic appliances and implements, the operation
keys differ from one another in such as the con-
cave structural feature and the area size of their
top faces, the size of characters or letters and/or
patterns to be printed, and the printing condition,
too, may vary. Thus, if the force of pressing the
transfer printing sheet against the key top is deli-
cately adjusted, separately in connection with each
of a set of keys, then it is possible to attain an
optimal pressure application.

In the conventional printing apparatus, an ar-
rangement is made such that a jig thereon support-
ing a number of keys can be adjusted in its vertical
position relative to a support plate fixed on a frame
of the printing apparatus, using bolts for example.
Thus, it is possible to adjust the height of keys as a
whole relative to the printing head, but it is impos-
sible to effect a separate height adjustment for
separate keys.

Depending on positions at which keys are ar-
ranged on a keyboard, the keys have to be made
differing from one another in the angle of inclination
of their top faces, theie shapes, their sizes and so
forth, and to add to this, it is necessary to print
prescribed letters and/or patterns on the key tops
according to the positions on the keyboard at
which the keys are to be arranged. For the printing
on key top surfaces, conventionally it has been
operated to manually implant individual keys of the
prescribed set of keys directly in jigs to be moun-
ted on the printer. According to such method, how-
ever, an inconvenience is met that it is indispen-
sable to prepare a number of jigs corresponding fo
the number of different keyboards. To add to this,
it is an exiremely troublesome operation to fix keys
fo jigs, each time ascertaining the size and the
shape of keys one by one, and with this method, it
is hardly possible to cope with the cases where it
is required to produce a variety of keys, each in a
small quantity, and yet in a limited length of time.
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In order to give a solution fo the above in-
dicated problem of the complexity for supplying
keys to the printing machine, it has already been
employed for practice to provide key receiving
cases, in each of which a set of keys are prepara-
tively placed according to the prescribed arrange-
ment of keys on a keyboard, and in carrying out
the printing, it is operated to mount a fresh key
receiving case on a jig mounted on the printing
machine in subsitution for an existing key receiving
case on the jig.

However, this method, too, involves a serious
problem: The operation for arranging the pre-
scribed set of keys on a key receiving case is
carried out with the key tops facing above same as
their arrangement in a completed keyboard prod-
uct. However, in fixing the keys to their positioning
members on the jig to be set on the printer, it is
necessary to manually pick up each key out of the
key receiving case, transfer the picked-up key onto
the positioning member fixed to the jig set on the
printer, and set keys as prescribed by fitting.

As means for eliminating the need of such
manual operations, a method is known, according
to which a reversing jig is laid on a key receiving
case accommodating the prescribed set of keys
therein, and by turning the resulting assembly of
reversing jig and the key receiving case upside
down, the keys are fransferred onto the reversing
iig. By such reversing operation, the keys become
in a reversed or turned-over condition. Then, on the
reversed key set, the jig to be mounted on the
printer is laid, and the keys and the jig are in an
assembled condition turned upside down again,
whereby keys are now received in the jig in a
normal condition for undergoing printing.

The earlier described method of manually set-
ting keys one by one in the prescribed positions on
a jig by fitting is extremely troublesome as pointed
out before. The immediately above described
method of utilizing a reversing jig can attain an
improvement in or relating to the operation effi-
ciency in comparison with the manually operated
method, but according to this method, not only
reversing operations are required to be done but
also the need is involved for a variety of devices
such as key receiving cases, reversing jigs and
printing jigs and accordingly the need for a fairly
broad space for storing the various devices.

It is a today tendency that electronic appli-
ances and implements are increasingly diversified
and yet unit quantities for their production are
relatively limited. As the electronic appliances and
implements are increasingly diversified, so is the
arrangement of keys on keyboards. In other words,
foday it has grown to be a subject for solution in
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the key manufacturing industry how to efficiently
carry out the production of a wide variety of keys,
each in a small quantity.

The present invention has been made with a
view to obviating the above indicated various prob-
lems and difficulties of known printing apparatus,
and it contemplates to attain the following objects.

(1) To provide a printing apparatus with which
the force of pressing a heating body against
objective articles for printing comrising moldings
of a synthetic resin or, more particularly, touch
keys or simply keys, can be readily adjusted for
each of a set of keys or of small groups of the
keys in accordance with particular printing con-
ditions involved such as the particular degree of
the complexity of letters, symbols and/or pat-
terns to be printed, the shapes of top face of
keys, and so on.

(2) To provide a printing apparatus in which, in
order to avoid the generation of a mutual dis-
placement likely between an objective article for
the printing and a transfer printing sheet, virtu-
ally no use is made of an elastic body at a
leading or lower end portion of a heating mem-
ber or, if an use has to be made of an elastic
body, it is possible to use an elastic body of a
highly limited thickness.

(3) To provide apparatus by which the surfaces
of a transfer printing sheet and of an objective
article for printing can be heated rapidly fo the
prescribed printing temperature, whereby a pre-
cise transfer printing can be carried out.

(4) To provide a printing apparatus in which the
pressing force of a heating member can be
readily adjusted and which accordingly can
cope with the demand for printing a wide variety
of articles for printing, each in a small quantity.
(5) To provide a printing process according fo
which, in the printing step, keys are readily
supplied in the prescribed key arrangement o a
printing apparatus, and upon completion of the
printing, they can be taken out of the printing
apparatus and conveyed to the prescribed posi-
tion outside the printing apparatus.

(6) To provide a printing process according fo
which a series of steps can be carried out with
ease, ranging from a molding step of an objec-
tive article for printing and a printing step to a
step for assembling keyboards for electronic
appliances and implements.

Disclosure of the Invention
The apparatus for printing moldings for attain-

ing the above objects according to the present
invention has the following characteristics.
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A) The apparatus comprises an upper structural
part including heating members as a part of a
printing head or pinter head, a lower structural
part for supporting moldings, objective articles
for printing, disposed in opposing relation to the
upper structural part, and means for moving the
upper and the lower structural parts towards or
away from each other, wherein the heating
members have pressing faces and are support-
ed on the underside of the upper structural part
in a manner of being movable to-and-fro individ-
ually or in small groups thereof so that their
pressing forces can be adjusted by pressure
adjusting means operable on an upper face por-
tion of the upper structural part.

B) The heating members forming a part of the
printing head are fitted in bearing holes in the
upper structural part in a manner of being mov-
able to-and-fro.

C) The heating members are held by springs
provided in the bearing holes, in a manner not
to come out of the bearing holes.

D) The pressure adjusting means for adjusting
the force of the heating members fo press
against moldings comprises a bolt operable on
an upper face portion of the upper structural
part and a spring the pressing length of which is
adjusted by the bolt, and the heating members
are imparted with elastic pressing force through
the spring.

E) The spring of the pressure adjusting means
is in the form of a coiled spring, and either the
heating member is directly pressed by the coil-
ed spring or an arrangement is made such that
through a stress concentrating member such as
a steel ball supporting the coiled spring on its
one side portion and pressing an end portion of
the heating member on its other side portion,
pressing forces can be concentrated at a central
portion of the heating member.

F) The heating member is provided on its sur-
face with a thin layer of an elastic body, by
which the heating member can exert an ac-
curate presssing force application onto surfaces
of moldings.

G) The elastic member comprises a silicone
rubber sheet or tetrachloro ethylene (Teflon)
sheet the thickness of which is so small as to be
0.2 ~ 1.00 mm or, more preferably 0.2 ~ 0.5
mm, as opposed to the large thickness of 30 fo
40 mm in the cases of conventional printing
apparatus.

H) The heating members are heated by heat
from an electric heating device built in the upper
structural part, and for the heating device, use is
made of a sheathed heater comprising a nich-
rome wire.
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1) The heating member is formed with a lateral
bore, into which a coiled spring is inserted fo
support the heating member movably in the
bearing hole in the upper structural part by the
action of a spring force.

J) The heating member has a face to press
against an upper surface of a molding and a
face to press against an inclined side face of the
molding.

K) The heating member comprises a main heat-
ing part to press against the upper surface of
the molding and an auxiliary heating part to
press against side faces of the molding.

L) The pressure adjusting means for pressing
the heating member from the upper surface of
the upper structural part comprises a hydraulic
or pneumatic cylinder device.

M) The pressure adjusting means comprises an
electric motor.

N) The apparatus is structured so that a molding
receiving case having the prescribed set of keys
supported therein is supported on a printing jig
of the lower structural part of the apparatus, in
which the printing operation is carried out while
the keys are maintained in a condition of floating
above the molding receiving case.

O) The apparatus is incorporated in a conveyor
line, which comprises a step of charging mold-
ing receiving cases having moldings placed
therein, a step of disposing a transfer printing
sheet in the prescribed position above a mold-
ing receiving case, a step of printing with the
heating members applied under pressure
against a rear-side surface of the fransfer print-
ing sheet, a step of discharging the used trans-
fer printing sheet, and a step of discharging the
moldings of which the printing is completed out
of the printing jig of the apparatus.

P) For the above step of discharging printed
moldings, a device is provided, for discharging
the moldings by vacuum attraction.

Q) Means for feeding moldings to the printing
apparatus, means for printing the moldings and
means for discharging the printed moldings are
arranged in a circular layout around a turntable.
R) The molding receiving case supporting mold-
ings therein is fitted in the printing jig and is
formed with an opening through which to project
a member for supporting the moldings on the
underside thereof.

S) The molding receiving case is formed with
lateral ridge parts and vertical ridge parts cross-
ing one another to form a lattice structure, and
the prescribed positions for supporting moldings
are formed at inter-sections of the crossing
ridge parts.

T) The molding receiving cases can be stacked
to a multi-stage assembly.
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Brief Description of the Drawings

Fig. 1 is a partly borken-away front view, show-
ing essential portions of a printing apparatus
pertinent to the present invention;

Fig. 2 is a perspective view of essential portions
of the printing apparatus;

Fig. 3 is a sectional partial view, schematically
showing the heating member and the pressure
adjusting means provided in the upper structural
part;

Fig. 4 is a sectional view, showing the condition
in which a key is supported on the printing jig;
Fig. 5 shows a sectional view of the key receiv-
ing case having keys supported therein;

Fig 6 shows a top plan view of the key receiving
case;

Fig. 7 shows a sectional view of the upper
structural part in the instance in which a cylinder
device is used for the pressure adjusting means;
Fig. 8 is a side elevational view, schematically
showing an automatic printing system utilizing a
belt conveyor therein;

Fig. 9 is a perspective view of the printing
apparatus applied to the automatic printing sys-
tem shown in Fig. 8;

Fig. 10 is a top plan view, schematically show-
ing an automatic printing system utilizing a turn-
table therein;

Fig. 11 is a sectional view, showing the con-
dition in which key receiving cases supporting
keys therein are stacked one on top of the other;
Fig. 12 is partly broken-away sectional view,
showing the condition in which keys are sup-
plied onto the printing jig in the codition of the
keys of being supported in the key receiving
case;

Fig. 13 is a side elevational view, showing the
condition in which with the printing jig mounted
on the printing apparatus, a printing operation is
under way;

Fig. 14 is a side elevational view, showing the
structural relationship between the key receiving
case and the positioning jig;

Fig. 15 is a perspective view, showing the struc-
tural relationship between the key receiving case
and the positioning jig in a dismounted condition
of these structural members;

Fig. 16 is a front elevational view, showing the
structural relationship between the heating mem-
ber and the positioning jig according to another
arrangement;

Fig. 17 shows a bottom plan view of the heating
member shown in Fig. 16; and

Fig. 18 is a front elevational view, showing the
structural relationship between the heating mem-
ber and the positioning jig according to a siill
another arrangement.
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Best Mode for the Carrying Out of the Invention
Embodiment 1:

In Fig. 1 and Fig. 2, a printing apparatus 20
comprises a lower structural part 21 and an upper
strucructural part 22, of which the lower structural
part 21 includes a movable plate 26 which is verti-
cally movably supported through a bearing 25
(although it is not shown, a ball bearing is incor-
porated) by verticals 24 fixed by bolts 24a at four
corner portions of a fixed plate 23 mounted on a
frame (not shown) of the apparatus.

The movable plate 26 is fixed by a bolt 28a to
a leading end of a piston rod 28 of a cylinder
device 27 fixed on the underside of the fixed plate
23, and it is driven upwardly or downwardly along
the verticals 24. On the movable plate 26, a sup-
port plate 29 is immovably held by mutually op-
posingly disposed guide members 30, while the
positioning of this support plate 29 in the direction
towards or away from the plane of the drawings
sheet can be adjusted by an adjustment bolt 29a
as it is guided between the guide members 30.
Also, at four coner portions of the support plate 29,
there are implanted pins 31 for supporting a trans-
fer printing sheet S in position. Moreover, on the
upper surface of the support plate 29, a printing jig
32 is fixed, on which keys T comprising moldings
are supported by fitting through positioning jigs 33.

The upper structural part 22 includes a support
plate 36 supported through a fixing jig 37 to the
underside of a fixed plate 35 secured by bolts 24b
to the verticals 24, and on the underside of this
support plate 36, a heating-member support plate
38 is supported movably in a direction toward or
away from the plane of the drawings sheet by
mutually opposingly disposed guide members 39
fixed by bolts 40 to the support plate 36. The
position of the support plate 38 is adjustable by a
bolt 41.

On the upper surface of the fixed plate 35, a
top plate 42 is fixed by bolts 43. Also, bolts 44 and
collars 45 are provided through the top plate 42
and the fixed plate 35, and by the bolts 44, the
guide members 39 are supported. Further, the
bolts 44 are so extended as to have their upper
ends projected above the upper surface of the top
plate 42 in that it is then possible to operate
dismounting or mounting and adjustment of the
position of the heating-member support plate 38
from the side above the top plate 42.

In the support plate 36, a heater 47 is built in,
whereby heating members 46 for heating keys can
be heated to the prescribed temperature. Also,
through the top plate 42, pressure adjusting means
or bolt 48 is threadably provided, and at the bottom
of this bolt 48, a spring 49 is disposed, which
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presses at its lower end against a ball 50, through
which the pressure adjusting bolt 48 presses
against the upper end of the heating member 46.
Accordingly, by adjusting the bolt 48 on the upper
surface of the top plate 42, it is possible to adjust
the pressing force of the heating member 46,
namely the force of the heating member 46 to
press the transfer printing sheet S against the
printing surface of the key or the key top surface.

The heating member 46 is formed with a lateral
or fransverse bore 51, in which a spring 52 is
inserted, by which a pressure plate 53 is pressed
to in turn press an inner wall surface of a hole 54
formed in the heating-member support plate 38,
whereby the heating member 46 is supported in
the hole 54 and the vertical position of the heating
member 46 can be adjusted. Therefore, the heating
member 46 can automatically move vertically upon
contact against the correspondingly located key T,
against the spring force of the spring 49. Also, by
the provision of the pressure plate 53, it is made
operable with ease to removably fit the heating
member 46 in the hole 54 from the side below the
heating-member support plate 38.

Fig. 3 has been taken for illustration of the
support structure for the heating member 46 in
detail, and as shown, in an underside portion of the
heating-member supporting plate 38, the opening
54 is provided, which is diametrally narrowed in its
upper portion to a through-hole 54a of a small
diameter, through which a pressure member 50a is
inserted. This pressure member 50a comprises a
head portion 50b having a larger diameter than the
through hole 54a and a neck portion 50c downwar-
dly extending from the head portion 50b. On its top
surface, the head portion 50b is formed with a
recess, in which the ball 50 is fitted, which is a
member for concentrating the spring forces of the
spring 49 at a central point.

According to the above structuring, while the
heating member 46 is vertically movable relative to
the heating-member supporting plate 38, it is pos-
sible with ease to mount the heating member 46 or
replace it with a fresh one.

While the heating member 46 is a member for
heating the top face u of the key T, it has an
auxiliary heating part 46a, by which a front face f of
the key T is heated, so that the top face u and the
front face f of the key T can be heated and printed
at a same time.

Further, as can be seen from Fig. 3, the heat-
ing member 46 is upwardly movably supported in
the hole 54, and in the illustrated condition, the
head portion 50b of the pressure member 50a is in
contact with the upper surfce of the heating-mem-
ber supporting plate 38. The process for simulta-
neously heating and printing the top face u and a
side face of the key T is an advantageous process
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for the printing of multi-function keys, and as
means for carrying out this process, it may be
devised to form the underside of the heating mem-
ber 46 to be concave so as fo integrally provide a
peripheral skirt part 46¢c as shown in Figs. 16 and
17. With the ceiling surface of the concave portion
applied against the top face u of the key T and with
the skirt part 46¢ pressed against side faces of the
key T, heating may be operated to carry out a
transfer printing.

Fig. 18 shows another embodiment of the heat-
ing member 46, in which a frame-type auxiliary
heating member 46C defining a tetra-pyramidal in-
ner surface is provided to a lower end portion of
the heating member 46, and by the skirt portion
46¢ formed by the auxiliary heating member 46C,
heating and pressing of side faces of the key T can
be effected.

There are instances in which a clear printing
free of an irregularity in the printed density can be
efficiently performed by heating the key T from a
lower wall and peripheral walls prior to and during
the printing.

In practice, where the printing is to be made
covering a relatively broad area as in the cases of
a so-called flat-type key, a key having a broad
printing area for the printing of an ornamental letter
such as an embroidered letter or a key of which a
whole top surface is to be printed except for a
pattern or a figure, it is necessary to carry out a
particularly uniform printing.

As means for such printing, it may be devised
to use for the printing jig 32 and positioning jigs
33a a material having a high thermal conductivity
such as aluminum and steel, dispose a heater 45a
in a hollow formed in the printing jig 32, and heat
the key T from its rear side or underside prior to
and/or during printing as shown in Fig. 4, whereby
it is possible to carry out a printing in a desirable
manner.

Now, entering a description of the operation of
the above described printing apparatus 20, keys T
produced through molding step (moldings or arti-
cles to be printed) are placed in a key receiving
case 60 made of a synthetic resin as shown in
Figs. 5 and 6, and in that condition, they are set by
fitting to the positioning jigs 33 of the lower struc-
tural member 21.

The key receiving case 60 has various func-
tions and it functions as a kind of storing box for
supplying the prescribed set of keys as a whole fo
the printing apparatus, as a discharge box for tak-
ing out printed keys at a same time, as a carrying
box for conveying printed keys to another process-
ing step and further as a storing box for the printed
keys. This key receiving case 60 comprises a
frame 61, in which lateral ridge members 62 and
vertical ridge members 63 are provided in a lattice-
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like arrangement, and a positioning part 64 is pro-
vided at each of the intersections of the ridge
members 62 and 63, whereby an open space 65 is
formed in a region surrounded by four positioning
parts 64.

In the open space 65, a portion of the position-
ing jig 33 of the lower structural member 21 is
projected, and on the projected portion of the posi-
tioning jig 33, the key T, an objective article for
printing, can be fitted (refer to Fig. 15).

As earlier described, the key receiving case 60
having keys T set at prescribed positions by fitting
is set by fitting on the positioning jigs 33 of the
lower structural member 21 shown in Fig. 1. In the
fitted condition of the positioning jigs 33, keys T
are supported by fitting by the positioning jigs 33
in a condition of floating appreciably above the key
receiving case 60.

Then, with holes in the transfer printing sheet S
aligned with pins 31 implanted on the support plate
29, the sheet S is supported at the prescribed
position relative to keys T, and the cylinder device
27 is then actuated to stretch the piston rod 28 to
thereby lift the lower structural member 21.

On the other hand, the heating member 46
supported by the support plate 38 is preparatively
heated to the prescribed temperature by the heater
45 built in the support plate 36. Also, the member
46 is so adjusted by the ball 50, spring 49 and the
adjusting bolt 48 as to exert the prescribed press-
ing force, and as the lower structural member 21 is
pushed up by the function of the cylinder device
27 as described above, the keys T having the
transfer printing sheet S placed thereon become
pressed against the heating member 46.

Further, the ball 50 is a member having a
function to concentrate the spring forces of the
spring 49 on a central point on the top end surface
of the heating member 46, whereby it is possible fo
prevent the heating member 46 being subjected to
a biased force application. The transfer printing
sheet S comprises a sheet on which letters, sym-
bols and/or patterns are printed in reversed or
turned-over condition with for example a dispersion
dye, and when it is heated at the prescribed tem-
perature for the prescribed length of time for the
melting of the dispersion dye, the turned-over let-
ters and/or patterns printed with the dispersion dye
on the transfer printing sheet S can be transfer-
printed in a melted condition on the top surfaces u
and the front surfaces f of the keys T.

In order to have the letters and/or patterns
printed on the tansfer printing sheet to be clearly
transfer-printed, an elastic body 7 forming the
pressing surface of the heating member 46 should
not be such a one as being deformable at a large
extent for reasons as described before. Also, from
the standpoint of thermal conduction, this elastic
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body 7 should preferably be relatively thin, or if it
is possible, use of this body 7 should be avoided,
advantageously.

To that end, according to the present invention,
the surface of the heating member 46 that is con-
tacted against the transfer, printing sheet S com-
prises a metal, which may or may not be coated
with a thin layer of an elastic body such as a
silicone rubber, so that while the transfer printing
sheet S is prevented from undergoing a large ex-
tent of deformation to undergo a lateral displace-
ment, and through a desirable thermal conduction,
a precise sublimation printing can be carried out.

In the step for the molding of keys T, the keys
T are produced in prescribed sets according fo
particular key arrangements on keyboards of elec-
tronic appliances and implements. So produced
keys T are set at the prescribed positions in the
key receiving case 60 by fitting as shown in Figs. 5
and 6. Further, in this described condition, the keys
T are arranged with their front faces f and rear
faces r oriented in certain respective directions and
their top faces u are downwardly inclined toward
the side at which a complete keyboard product
may be operated. Also, in the described condition
in which keys T to be printed are received in the
key receving case 60, it is only that the prescribed
arrangement of the keys T is met, and the keys T
are not in a condition ready for receiving printing.

A plurality of key receiving cases 60 having
keys T set by fitting at prescribed positions thereon
as described above may be stacked with the pe-
ripheral frame 61 of an upper case 60 and that of a
lower case 60 engaged by fitting as shown in Fig.
11 and once stored for example on a storing shelf.

Then, complying with a client's demand, keys
T may be taken out of the storing shelf in the
condition of being set in the key receiving case 60
and conveyed to the printing step.

Fig. 12 illustrates a portion of the printing ap-
paratus, in which the reference numeral 32a de-
notes a printing jig to be fixed on the movable plate
26 or an operation stand of a printer. To this
printing jig 32a, positioning jigs 33a are fixed by
bolts 33b. The positioning jigs 33a are formed with
positioning portions such as a projection 33c of a
shape conforming to the inner side shape of a key
T and a portion for holding a skirt portion of the
key T in position. In the condition illustrated in Fig.
12, the top face u of the key T is maintained fo be
as much flat (as much close to horizontal) as
possible so that printing on this face u can be
carried out, and at the same time, the position of
the center of the key T is aligned with the position
of a letter or a pattern printed on the transfer
printing sheet S.



15 EP 0 485 638 A1 16

Fig. 13 shows the printing step, in which keys
T supplied together with the key receiving case 60
to the printing jig 32a are positioned by fitting on
their respective positioning jigs 33a on the printing
iig 32a, and thereafter the printing jig 32a is moun-
ted on the support plate 29 of the printing appara-
tus. For this mounting of the printing jig 32a on the
support plate 29, conceivable are a method of
fitting the printing jig 32 on a projection provided
on the support plate 29 and a method of fitting the
iig 32 in a groove formed in the plate 29.

In the illustrated actual example of the opera-
tion in preparation for printing, the key receiving
case 60 receiving keys T therein is fitted onto an
engagement projection on the printing jig 32a fixed
on the support plate 29 of the printing apparatus fo
complete supplying of keys T into the printing
apparatus.

Then, a transfer printing sheet S is fitted at its
prescribed points on pins 31 implanted at corners
of the support plate to effect positioning of the
printing sheet S at the prescribed position relative
to the top faces u of keys T. Then, the heating
member 46 vertically movably provided on the
support plate 38 is pressed against the upper sur-
face of the transfer printing sheet S in the direction
shown by an arrow D to carry out heating of the
transfer printing sheet S at the prescribed tempera-
ture for the prescribed length of time, whereby
turned-over letters and/or patterns printed on the
transfer printing sheet S are transfer-printed by
sublimation on top surfaces of keys T, objective
articles or moldings for the printing. Further, as
shown in Fig. 1 the printing is effected not only on
the top face u of the key T but also on the front
face f of the key T and further on side faces of the
key T as needs be.

Keys T of which printing is completed as
above are removed fogether with the key receiving
case 60 from the printing jig 32a and may be
transported to a succeeding process step, which in
some instance may be a step for assembling a
keyboard or in some other instance may be a step
for storing the printed keys T on a shelf, a tem-
porary storing place provided in preparation for the
transfer of keys to the keyboard assembling step,
or further alternatively, a step for packing a number
of key receiving cases 60 in for example cardboard
boxes in case where the keys are to be shipped to
a distant destination.

Keys T on which the printing is completed and
which are taken out of the printing apparatus in
manners as described above are subjected to a
further treatment according to the particular system
adopted in a production line in a particular factory,
including the case in which they are manually fitted
onto shafts on a keyboard and the case in which a
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plurality of keys are attracted by suction on a
sucking device and all at once fixed to a keyboard,
in a keyboard assembling step.

Figs. 14 and 15 show the printing step in detail
in the instance in which a particular key receeiving
case 60 is utilized. As shown, two rails 32b, parallel
to each other, are provided in a manner of projec-
ting above the upper surface of the printing jig 32a,
by which the positioning of the positioning jigs 33a
in the backward or forward direction is fixed.
Through bores provided in the printing jig 32a,
bolts 33b are applied to fix the positioning jigs 33a
at the prescribed positions. The positioning jig 33a
has a top face 33d, which is inclined in the op-
posite direction to the direction of inclination of the
top face of a key T when it is set in a keyboard,
corresponding to the degree of the inclination of
the key top face, so that when the key T is placed
on the top face 33d of the positioning jig 33a, the
top face u of the key T can be substantially hori-
zontally maintained.

Also, on the top face 33d of the positioning jig
33a, there are formed protuberances 33e and 33f
for the positioning respectively in a longitudinal
direction and fransverse direction which cross each
other at a right angle. These protuberances have
slant surfaces inwardly inclined towards the center
of the jig 33a. When a key T is fitted inside the
protuberances 33e and 33f, the skirt part of the key
T is held in position by the skirt portions of the
protuberances. Further, in the positioning jig 33a,
two slots 33g are formed between two protuberan-
ces 33e and 33e, extending along these protuber-
ances.

On the other hand, in an upper portion inside
the frame 61 of the key receiving case 60, position-
ing beam members 64a are provided along the
vertical or longitudinal ridge member 63. In fitting
the key receiving case 60 on the positioning jig
33a, the positioning beam members 64a can fit info
the slots 33g. When the beam members 64a pro-
vided to the key receiving case 60 are fitted in the
slots 33g as above, the keys T carried on the case
60 can be automatically supported on the position-
ing jigs 33a and their positioning becomes fixed.
Succeeding steps for printing and discharging of
printed keys T are carried out in manners as have
already been described.

The printing apparatus according to the present
invention comprises an upper structural part, a
lower structural part disposed in opposing relation
to the upper structural part, and means for moving
the upper and the lower structural parts towards or
away from each other, the upper structural part
including heating members having pressing faces
and supported on the underside of the upper struc-
tural part in a manner of movable to-and-fro individ-
ually or in small groups thereof relative to the lower



17 EP 0 485 638 A1 18

structural part, the heating members being im-
parted with pressing force by pressure adjusting
means operable from the side of the top surface of
the upper structural part, and this apparatus can
bring about the following results or effects.
(1) By operating an adjuting bolt constituting the
pressure adjusting means from the side of the
top surface of the upper structural part, it is
possible to accurately adjust the pressing force
exerted by the heating members against objec-
tive articles for printing.

This means that it is possible to accurately
adjust pressing forces exerted by heating mem-
bers individually or in small groups thereof suit-
ably for particular letters and/or patterns to be
printed on top surfaces of keys, objective arti-
cles or moldings for printing, whereby a highly
desirable printing can be carried out.

In addition, the pressure adjusting bolt can
be operated on the top surface of the upper
structural part or on the side of such top sur-
face, so that it is possible to effect an adjust-
ment so as to attain an optimum printing con-
dition while a visual observation is performed of
the existing printing condition.

(2) Pressing forces applied by the heating mem-
bers can be adjusted in connection with individ-
ual heating members or small groups thereof,
separately, so that while it has been necessary
in the cases of conventional printing apparatus
to provide a relatively thick eleastic body on the
pressing face of heating members in order fo
make up for an error in the pressing forces of
individual heating members, it is sufficient ac-
cording to the present invention only if a thin
layer of an elastic body is provided, whereby it
can be prevented from occurring that due fo a
deformation of an elastic body, the transfer
printing sheet is laterally pulled at a large extent
to generate a shear in printing and/or a dif-
ference in the printed density.

(3) Now that it is unnecessary to provide an
elastic body of a relatively large thickness, heat
of the heating members can be efficiently trans-
mitted onto the surface of the objective article
for printing, so that it is possible to carry out a
precise printing.

Embodiment 2:

Fig. 7 shows a sectional view, taken for illustra-
tion of essential portions of printing apparatus ac-
cording to another embodiment of the present in-
vention, which apparatus includes a hydraulic or
pneumatic cylinder device 48a for the pressure
adjusting means provided to the fixed plate at the
top of the upper structural part 22 (the ceiling plate
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42 shown in Fig. 1 is not shown herein), and also
an insulation plate 35a disposed between the fixed
plate 35 and the support plate 36.

The present apparatus has the cylinder device
48a in place of the pressure adjusting bolt 48, the
spring 49 and the ball 50 in the apparatus shown in
Fig. 1. This cylinder device 48a is either provided
with means for adjusting the internal pressure and
means for measuring the internal pressure 48a or
connected to a pressure control device.

In the former case in the above, it is possible
to adjust the internal pressure of the cylinder de-
vice 48 by operating a suitable adjusting means
comprising for example a pressure adjusting screw.
In the latter case, then, it is possible to monitor the
existing printing condition and, through the pres-
sure control device, perform a controlling so as fo
attain a pressure condition under which printing
takes place according to an optimum printed sam-
ple. Further, the insulation plate 35a is provided in
order to prevent a preset pressure from undergoing
fluctuation likely when a fluid such as air or another
hydraulic fluid contained in the cylinder device 48
undergoes expansion when the heat of the heater
47 is transmitted to the cylinder device 48.

Embodiment 3:

Fig. 8 illustrates a third embodiment of the
present invention and schematically shows a series
of devices for automatically carrying out the print-
ing. Along a conveyor 100, there are provided in
series a supply station (A) for supplying objective
articles for printing, a transfer printing sheet supply
station (B), a transfer printing station (C), a dis-
charge station (D) for discharging used transfer
printing sheets, and a product discharge station (E)
for taking out printed articles.

In the present apparatus, an assembly of a key
receiving case 60 having a number of keys T, the
objective articles for printing, mounted on pre-
scribed positions thereon and a printing jig 32 on
the support plate 29, on which the jig 32 of the key
receiving case 60 is mounted by fitting, may be
supplied on the article supply station (A) at the
starting end of the conveyor 100 to complete sup-
ply of the objective articles for printing.

Then, as the conveyor 100 moves, at the trans-
fer printing sheet supply station (B) a transfer print-
ing sheet S carrying the prescribed letters or pat-
terns on the underside surface thereof is placed
above the keys T on which the printing is to be
made, by fitting the transfer printing sheet S on
pins 31 on the support plate 29. Then, at the
position of a printing apparatus P provided in the
succeeding transfer printing station (C), the support
plate 29 is set on the movable plate 26 in the lower
structural part 26 and the support plate 29 is lifted
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through a pushing-up operation of the cylinder de-
vice 27 to press the keys T against the heating
members 46 provided on the upper structural part
22 to carry out a sublimation printing.

In the above, further, the pressure exerted by
the heating member 46 is adjusted in the embodi-
ment shown in Fig. 1 by the pressure adjusting
means comprising the spring 49 and the adjusting
screw 48 and, in the embodiment shown in Fig. 7,
by the pressure adjusting means comprising the
cylinder device 48.

Upon completion of the printing in manners as
described above, the transfer printing sheet S is
removed away the printed keys T at the discharge
station (D) for the transfer printing sheet. Then, at
the product discharge station (E), a product dis-
charging device 101 is brought to locate above the
printed keys T and is actuated to atiract the keys T
thereto by suction out of the printing jig 33 on the
support plate 29 and carry the attracted keys T to
the prescribed location. The key receiving case 60
left on the printing jig 33 in the above is released
and conveyed tfo the step for the molding of keys
T.

Fig. 9 is a perspective view, showing a device
for automatically exchanging support plates 29 of
the printing apparatus P of the above described
third embodiment of the invention. As shown, ac-
cording to this device, the support plate 29 posi-
tioned on the movable plate 26 by guide members
30 is pushed out of the printing apparatus P by a
cylinder device 102 in the direction shown by an
arrow to carry out exchanging of the existing sup-
port plate 29 with a fresh one on which a key
receiving case 60 having keys T, objective articles
for printing, mounted therein, is set on printing jigs
32 and the positioning jig 33. Further, the printing
apparatus P is arranged at a side of the conveyor
100, whereby it is possible to supply keys T to be
printed, together with a transfer printing sheet S,
from a side position of the printing apparatus P
onto the lower structural part 21 of the printing
apparatus P by the cylinder 102, and after comple-
tion of a sublimation printing, fransfer the printed
keys T together with the support plate 29 and so
on onto the conveyor 100, which conveys the print-
ed keys T to a succeeding process step.

Embodiment 4:

Fig. 10 shows a top plan view, taken for il-
lustration of a printing step pertinent to a fourth
embodiment of the invention, in which around the
periphery of a turntable 103, there are provided in
series the supply station (A) for supplying objective
articles for printing, fransfer printing sheet supply
station (B), transfer printing station (C), discharge
station (D) for discharging a used fransfer printing

10

15

20

25

30

35

40

45

50

55

12

sheet, product discharge station (E) for taking out
printed articles, and a discharge station (F) for
discharging the key receiving case. According fo
the present embodiment of the invention, the var-
ious operation stations in the embodiment shown in
Fig. 8 are arranged in a circular or round layout,
and the printing operation is carried out in same
manners as described above.

Results/Effects of the Invention

With the printing apparatus according to the
present invention structured as described above,
the pressure adjusting means may be operated at
a position above or on the top surface of the upper
structural part to adjust the pressure application of
the heating member on moldings, namely objective
articles for printing, so that, while the existing print-
ing condition is visually observed, a fine or delicate
adjustment of the pressure application can be car-
ried out immediately when such is required, where-
by it is possible to always maintain an optimum
printing condition.

Also, the heating members for pressing the
transfer printing sheet against the surfaces of mold-
ings and effecting the necessary heating to carry
out a sublimation printing are supported in a man-
ner capable of coming into or out of the upper
structural part individually or in small groups there-
of, and the degree of their pressure application
onto the moldings can be adjusted by the pressure
adjusting means, so that the layer of an elastic
body such as silicon rubber to be provided on the
surfaces of the heating members can be relatively
thin when compared with the elastic body layers in
the conventional printing apparatus.

Therefore, the heating members can exhibit an
exceeding heat transmission effect when compared
with conventional printing apparatus with which it
was necessary to heat molding, the objective arti-
cles for printing, in preparation for the carrying out
of sublimation printing. Not only that, but also they
can heat the fransfer printing sheet accurately fo
the prescribed temperature. Further, the elastic
body used is so extremely thin that the degree of
deformation which it may undergo is exiremely
limited, so that it does not produce a force to
laterally pull the transfer printing sheet, whereby
the transfer printing sheet and the moldings do not
undergo a mutual displacement and a clear printing
can be obtained. In conventional printing apparatus,
it was likely that when pressed by the heating
members, the transfer printing sheet became dis-
placed in a lateral direction, and to obviate this
drawback, it was necessary to provide and use a
particular transfer printing sheet formed with slits in
the vicinity of a pattern for the printing. With the
printing apparatus according to the present inven-
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tion, a clear printing can take place even without
using such a particularly processed transfer print-
ing sheet.

Then, the printing method making use of a
particular key receiving cases according to the
present invention is characterized in that a same
key receiving case can be utilized in all the steps
of supplying moldings, the objective articles for
printing, into the printing apparatus, carrying out
the printing and taking the printed moldings out of
the printing apparatus.

The key receiving case is useful as a case for
therein receiving moldings, namely keys to be
printed, in a molding step and also as a case which
can be stacked one on top of the other for storing
of keys. Upon decision of a particular pattern for
the printing, a case having keys yet to be printed
placed therein may be conveyed to a printing step,
then a printing may be carried out of the keys
received in the case and thereafter the printed keys
may be taken out together with the case to thereby
complete a series of printing operations.

Alternative to the above, it can also be per-
formed that the keys on which the printing is com-
pleted as they are received in a key receiving case
are taken out of the case by a key take-out device
and arranged in prescribed positions on a layout
tray. Then, a plurality of layout trays having printed
keys arranged thereon may be either stored in the
prescribed site for storage or conveyed to a key-
board assembling step.

In other words, as a result of utilization of the
key receiving case according to the present inven-
tion, it is possible to highly efficiently fulfil a series
of operation steps of from a molding step fo a
printing step or further to a step of assembling an
electronic appliance or implement.

Claims

1. Apparatus for printing moldings, characterized
by comprising an upper structural part includ-
ing heating members as a part of a printing
head, a lower structural part for supporing
moldings, objective articles for printing, dis-
posed in opposing relation to said upper struc-
tural part, and means for moving the upper and
the lower structural parts towards or away from
each other, wherein said heating members
have pressing faces and are supported on the
underside of the upper structural part in a
manner of being movable to-and-fro individ-
ually or in small groups thereof so that their
pressing forces can be adjusted by pressure
adjusting means operable on an upper face
portion of the upper structural part.
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Apparatus as claimed in claim 1, wherein said
heating members forming a part of a printing
head are fitted in bearing holes in said upper
structural part in a manner of being movable
to-and-fro.

Apparatus as claimed in claim 1, wherein said
heating members are held by springs provided
in the bearing holes, in a manner not o come
out of the bearing holes.

Apparatus as claimed in claim 1, wherein said
pressure adjusting means for adjusting the
forces of the heating members to press against
the moldings comprises a bolt operable on an
upper face portion of the upper structural part
and a spring the pressing length of which is
adjusted by said bolt, and the heating mem-
bers are imparted with elastic pressing force
through said spring.

Apparatus as claimed in claim 1, wherein said
spring of the pressure adjusting means is in
the form of a coiled spring, and either the
heating member is directly pressed by the
coiled spring or an arrangement is made such
that through a stress concentrating member
such as a steel ball supporting the coiled
spring on its one side portion and pressing
against an end portion of the heating member
on its other side portion, pressing forces can
be concentrated at a central portion of the
heating member.

Apparatus as claimed in claim 1, wherein the
heating member is provided on its surface with
a thin layer of an elastic body such as a
silicone rubber, by which the heating member
can exert an accurate pressure application
onto surfaces of the moldings.

Apparatus as claimed in claim 1, wherein the
heating member is heated by heat from an
electric heating device built in the upper struc-
tural part, and for the heating device, use is
made of a sheathed heater comprising a nich-
rome wire.

Apparatus as claimed in claim 1, wherein the
heating member is formed with a lateral bore,
into which a coiled spring is inserted to sup-
port the heating member movably in the bear-
ing hole in the upper structural part by the
action of a spring force.
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Apparatus as claimed in claim 1, wherein the
heating member has a face to press against an
upper surface of a molding and a face to press
against an inclined side surface of the molding.

Apparatus as claimed in claim 1, wherein the
heating member comprises a main heating
part to press against the upper surface of the
molding and an auxiliary heating part to press
against side surfaces of the molding.

Apparatus as claimed in claim 1, wherein said
pressure adjusting means for pressing the
heating member from the upper surface of the
upper structural part comprises a cylinder de-
vice operable by a fluid pressure.

Apparatus as claimed in claim 1, wherein said
pressure adjusting means for pressing the
heating member from the upper surface of the
upper structural part comprises an electric mo-
tor.

Apparatus as claimed in claim 1, which is
structured so that a key receiving case having
the prescribed set of keys supported thereon
is supported on a printing jig of the lower
structural part of the apparatus and in which
the printing operation is carried out while the
keys are maintained in a condition of floating
above the key receiving case.

Apparatus for printing moldings, incorporated
in a conveyor line, which comprises a step of
charging molding receiving cases having mold-
ings set therein, a step of placing a fransfer
printing sheet in the prescribed position above
a molding receiving case, a step of pressing a
heating member against a rear surface of the
transfer printing sheet and carrying out a print-
ing, a step of discharging the transfer printing
sheet used for the printing, and a step of
taking the moldings on which the printing is
completed out of a printing jig of the appara-
tus.

Apparatus as claimed in claim 14, wherein in
the step of taking the moldings on which the
printing is completed out of the printing jig,
there is provided a device for taking out the
moldings through vacuum attraction.

Apparatus as claimed in claim 14, wherein
means for feeding objective articles for printing
into the apparatus, means for printing the arti-
cles, and means for discharging printed arti-
cles are arranged in a circular layout around a
turntable.
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Apparatus as claimed in claim 14, wherein the
molding receiving case supporting moldings
therein is fitted in the printing jig and is formed
with an opening for projecting a member for
supporting the molding on the underside there-
of.

Apparatus as claimed in claim 14, wherein the
molding receiving case supporting moldings
therein is formed with lateral ridge parts and
vertical ridge parts crossing one another fo
form a lattice structure, and the prescribed
positions for supporting the moldings are
formed at intersctions of the crossing ridge
parts.

Apparatus as claimed in claim 14, wherein the
molding receiving cases supporting moldings
therein can be stacked to a multi-stage assem-
bly.
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