
GB 2 038 230 B    1 SPECIFICATION
small batches of tablets to be treated at the same time. Apparatus for
preheating resin tablets               In accordance with the present
invention, there is provided an apparatus for pre-heating resin tablets 5
This invention relates to an apparatus for pre-  70 comprising means for
heating at least one resin heating resin tablets to be supplied to a resin
tablet to soften the latter, means for setting a molding apparatus as a
molding material for produc-  reference softening degree, and means for
detecting ing molded products.                               the softening
degree of the resin tablet, the detecting A transfer resin molding
apparatus is commonly    means being associated with the setting means to
10 used for the manufacture of molded semiconductor    75 deenergize the
heating means when the softening devices such as resin-molded semiconductor
de-     degree being detected becomes equal to the refer- vices, and a
molding material for producing such   ence softening degree. semiconductor
devices is supplied to the transfer    An embodiment of the resin tablet
pre-heating resin molding apparatus for this purpose. It has been
apparatus according to the present invention which 15 proposed in this
connection to supply the molding  80 attains the above object comprises
means for pre- material in the form of resin tablets of solid cylindric-
heating one or more resin tablets, a lever con- al shape and to pre-heat
such resin tablets before  tinuously resiliently pressed against the or one
resin being supplied to the resin molding apparatus.     tablet during
pre-heating of the resin tablet, and The resin tablets are generally
pre-heated for a  detecting means automatically detecting the advanc- 20
predetermined length of time at a predetermined  85 ing stroke of the lever
for stopping the pre-heating of temperature by high-frequency heating, and
then,   the resin tablet when the lever has made a predeter- the pre-heated
resin tablets are placed in the pot of  mined advancing stroke due to the
gradual softening the resin molding apparatus.                       of the
resin, that is, when the resin tablet has made a However, such a simple
manner of pre-heating the  predetermined deformation, whereby a plurality
of 25 resin tablets gives rise to a defect as pointed out  90 resin tablets
all of which are uniformly softened to a presently. Although the resin
tablets are subjected to  predetermined degree of softening can be reliably
the pre-heating treatment for the predetermined    supplied to a transfer
resin molding apparatus. length of time at the predetermined temperature,
all  The present invention will now be described by of these resin tablets
will not be uniformly softened  way of example with reference to the
accompanying 30 to the same degree of softening due to a delicate  95
drawings, in which: difference between the softening points of the
Figure 1 is a schematic sectional view of a first individual resin tablets.
The resin tablets excessively  embodiment of the resin tablet pre-heating
appar- softened will be excessively deformed, and air will  atus according
to the present invention; be occluded and confined within the fused resin
Figure 2 is a schematic sectional view of part of a 35 when a plurality of
such resin tablets are placed in    100 second embodiment of the present
invention; the pot and pressed by a ram. Consequently, voids    Figure 3 is
a schematic elevational view of a third will be formed in the mold thereby
deteriorating the  embodiment of the present invention; and resistance of
the molded products against moisture.  Figure 4 is a schematic sectional
view of part of a The results of researches and studies made by the  fourth
embodiment of the present invention. 40 inventors have clarified that such
a difference be-  105   Referring now to Figure 1 showing a first embodi-
tween the softening points of the individual resin  ment of the apparatus
according to the present tablets is given rise to for the following
reasons:  invention, a predetermined number of, for example, 1) The
softening points of the individual resin  three resin tablets 1 arranged in
series are firmly tablets fluctuate over a relatively wide range due to
held between a stationary abutment member 4 and a 45 the fact that the
composition of the resin in one lot    110 movable abutment member 5 in a
pre-heating space differs delicately from that in another lot and that the
defined between a pair of opposite electrodes 2 and percentages of the
constituents of the resin are not  3 of a high-frequency heater. The
movable abutment always the same even in the same lot.              member
5 is fixed to one end of a lever 7 extending 2) Before the resin tablets
are pre-heated, they  through and freely slidably supported by a station-
50 are left to stand in the atmosphere in an uncovered    115 ary
supporting member 6. A compression coil spring condition in many cases. The
resin tablets left in  8 functioning as a pressure source is mounted on the
such a condition absorb moisture present in ambient  portion of the lever 7
between the movable abut- air, resulting in variations of the softening
point.  .  ment member 5 and the stationary supporting Thus, the individual
resin tablets have different  member 6 so as to impart a predetermined
pressure 55 softening points due to the difference in the relative   120
through the movable abutment member 5 to the humidity of ambient air in
various stations and also  resin tablets 1 arranged in series and held
between due to the difference in the length oftime in which   the
stationary abutment member 4 and the movable the resin tablets are left to
stand in the atmosphere  abutment member 5. in the uncovered condition.
A movable electrical contact 9 is mounted on the 60  It is therefore a
primary object of the present  125 other end of the lever 7 transmitting
the pressure invention to provide a resin tablet pre-heating    generated
by the spring 8 and extends toward the apparatus which can pre-heat resin
tablets so that all  stationary abutment member 4. A fixed electrical the
resin tablets can be softened to a predetermined  contact 10 is disposed in
the path of movement of degree of softening by measuring the degree of
the movable contact 9 toward the stationary abut- 65 softening either of
individual tablets or of ones of  130 ment member 4. When the movable
contact 9 is    
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2 brought into contact with the fixed contact 10,   specific embodiment
described above. In view of the current is supplied to a relay (not shown)
to energize  fact that individual resin tablets tend to have diffe- the
relay thereby automatically deenergizing the  rent softening points, it is
preferable to pre-heat the high-frequency heating electrodes 2 and 3.
There-  resin tablets one by one. However, when a plurality 5 fore, the
contacts 9 and 10 constitute a switch for  70 of resin tablets are placed
in the pot of the molding setting a reference softening degree. Further,
apparatus at a time, such resin tablets may be although not shown, an alarm
signal generator such  preheated at the same time as in the aforementioned
as an alarm lamp or a buzzer may be provided to be  embodiment. energized
upon deenergization of the high-          Figures 2,3 and 4 show a second
embodiment, a 10 frequency heating electrodes 2 and 3 so as to inform    75
third embodiment and a fourth embodiment respec- the operator of the fact
that the pre-heating opera-  tively of the present invention, and like
reference tion has completed.                               numerals are
used to designate like parts appearing In the first embodiment of the
present invention, a  in Figure 1. The mechanism including means for
predetermined number of, for example, three resin  detecting the degree of
softening of resin tablets 15 tablets 1 to be pre-heated are mounted and
held  80 may have various structures as shown by 11 in between the
stationary abutment member 4 and the  Figures 2,3 and 4. movable abutment
member 5, and then, the high-      The second embodiment shown in Figure 2
differs frequency heating electrodes 2 and 3 are energized  from the first
embodiment shown in Figure 1 in that to apply heat to the resin tablets 1.
As the resin  a lever 7 is not provided with a movable abutment 20 tablets
1 are heated, the resin tablets 1 are gradually   85 member at one end
thereof, and this end of the lever softened, and due to the pressure
imparted by the  7 has a reduced diameter or a reduced contact area
compression coil spring 8, the resin tablets 1 are  so as to thrust into a
resin tablet 1 with the gradual gradually deformed. Consequently, the lever
7,    softening of the resin tablet 1. hence, the movable contact 9 mounted
on the other  In the third embodiment shown in Figure 3, a lever 25 end of
the lever 7 starts to gradually move toward  90 7 is rockably supported at
its intermediary portion by the fixed contact 10 along a substantially
straight  a pivot 12, and a roller 13 isfreely rotatably mounted path. When
the resin tablets 1 make a predetermined  on one end of the lever 7. This
roller 13 is brought deformation, the movable contact 9 is brought into
into pressure engagement with the peripheral sur- contact with the fixed
contact 10, with the result that  face of a resin tablet 1 by a spring 14.
A movable 30 the high-frequency heating electrodes 2 and 3  95 electrical
contact 9 is mounted on the other end of heating the resin tablets 1 are
automatically deener-  the lever 7, and a fixed electrical contact 10 is
gized, and the alarm signal should be generated to  disposed in the path of
movement of the movable inform the operator of the fact that the
pre-heating  contact 9. The resin tablet 1 is supported for rotation
operation has completed. Then, the operator re-   on a pair of roller
electrodes 15 which act as the 35 moves the resin tablets 1 from the
position held  100 high-frequency heating electrode 2 shown in Figure
between the stationary abutment member 4 and the  1. Another high-frequency
heating electrode 3 is movable abutment member 5 and carries the resin
disposed above the resin tablet 1 to heat the resin tablets 1 to place them
in the pot of the molding  tablet 1 in cooperation with the roller
electrodes 15. apparatus.                                        This third
embodiment is advantageous in that the 40  According to this embodiment,
the lever7engag-   105 displacement of the roller 13 biting intothe resin
ing at a predetermined pressure with the resin   tablet 1 can be increased
when the distance between tablets 1 being heated or softened is arranged to
the pivot 12 and the movable contact 9 is increased make a predetermined
advancing stroke until the   relative to the distance between the pivot 12
and the fixed contact 10 is engaged by the movable contact  roller 13. In
this third embodiment, the arrangement 45 9, so that all the resin tablets
1 can reliably be  110 of various parts must be carefully designed and the
uniformly softened to the predetermined degree of  material of the parts
including the lever 7 and roller softening or pre-heating, and the
undesirable fluc-  13 must be carefully selected so that the roller 13 and
tuation in the degree of softening can be reduced to  the lever 7 may not
make shorting engagement with a minimum. Thus, all of these resin tablets 1
can be  the high-frequency heating electrode 3. 50 suitably softened to
such an extent that air may not   115  In the fourth embodiment shown in
Figure 4, a be occluded and confined within the fused resin   mechanism 11
including means for detecting the when the resin tablets are placed in the
pot of the  degree of softening of a resin tablet 1 is disposed molding
apparatus and pressed by the ram. It is   between the resin tablet 1
supported on a high- apparent that such resin tablets can be simply and
frequency heating electrode (not shown) and an 55 reliably obtained by
suitably selecting the initial  120 opposite high-frequency heating
electrode 3. This distance between the movable contact 9 and the
mechanism 11 is supported by an arm 16 extending fixed contact 10
constituting the switch in the open  in a suitable direction, for example,
in a direction state. Therefore, molded products produced by     parallel
to the axis of the resin tablet 1. In this molding with the resin tablets
pre-heated by the  embodiment too, the considerations described with 60
resin tablet pre-heating apparatus embodying the  125 reference to the
third embodiment are also required present invention have substantially no
voids in the  to prevent objectionable shorting. interior as well as at the
external surface of the  In each of the aforementioned first to fourth
molds and are sufficiently moisture-proof in addition  embodiments, a
spring-pressure adjusting means to their beautiful appearance.
may be provided for adjusting or varying the 65  The present invention is
in no way limited to the    130 pressure of the spring biasing the
levertoward the    
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contact area of the said one end of the lever is easily removed and
replaced.                       small enough to thrust into the resin
tablet during The heating means is in no way limited to the     heating.
high-frequency heater, and any other suitable heat-  8. An apparatus
according to Claim 5, in which 5 ing means well known in the art may be
used in lieu    70 said one end of the lever is provided with a roller for
thereof.                                           contact with the resin
tablet. It will be understood from the foregoing descrip-  9. An apparatus
according to Claim 1, further tion that all of the resin tablets which may
have  comprising means responsive to the deenergizing different softening
points can be reliably and uni-  operation of the detecting means for
indicating 10 formly pre-heated to a predetermined degree of  75 completion
of the pre-heating of the resin tablet or softening by the resin tablet
pre-heating apparatus  tablets. according to the present invention.
Therefore, by    10. An apparatus according to Claim 2, further suitably
adjusting the softening detection mechan-  comprising means for adjusting
the pressure to be ism so that all of the resin tablets can be pre-heated
applied from the pressure source to the pressure 15 or pre-baked and
softened to such an extent that air   80 transmitting member. may not be
occluded and confined within the fused    11. An apparatus for preheating
resin tablets resin when the resin tablets are placed in the pot of
substantially as hereinbefore described with refer- the molding apparatus
and pressed by the ram, the  ence to and as shown by the accompanying draw-
molded products are free from voids like those     ings. 20 occurred
hitherto, and the molds of high quality can Printed for Her Majesty's
Stationery Office, by Croydon Printing Company be produced with high
reliability.                 Limited, Croydon, Surrey, 1983. Published
byThe Patent Office, 25Southampton Buildings, London, CLAIMS
WC2A 1AY, from which copies may be obtained. 25 1. An apparatus for
pre-heating resin tablets comprising means for heating at least one resin
tablet to soften the latter, means for setting a reference solftening
degree and means for detecting the softening degree of the resin tablet,
the detecting 30 means being associated with the setting means to
deenergize the heating means when the softening degree being detected
becomes equal to the refer- ence softening degree. 2. An apparatus
according to Claim 1, in which 35 the detecting means includes a pressure
source and a pressure transmitting member coupled to the pressure source
and having one end for contact with the or one resin tablet, the pressure
transmitting member being arranged so as to be movable a 40 distance
representative of the softening degree of the resin tablet because of
deformation of the resin tablet during heating, and the setting means in-
cludes an electrical switch having fixed and movable contacts, the initial
distance between these contacts 45 in their open state being adjustable and
correspond- ing to the reference softening degree, the movable contact
being connected with the other end of the pressure transmitting member,
closure of the said contacts effecting deenergization of the heating 50
means. 3. An apparatus according to Claim 2, in which the pressure
transmitting member includes a lever arranged so as to be movable in a
substantially straight direction. 55  4. An apparatus according to Claim 2,
in which the pressure transmitting member includes a lever rockably
supported at an intermediary portion of the lever itself. 5. An apparatus
according to Claim 3 or 4, in 60 which the pressure source includes a
spring. 6. An apparatus according to Claim 5, in which the contact area of
the said one end of the lever is large enough not to thrust into the or the
one resin tablet during heating. 65  7. An apparatus according to Claim 5,
in which    



GB 2038230 B    3 resin tablet, and the spring may be mounted to be    the
contact area of the said one end of the lever is easily removed and
replaced.                         small enough to thrust into the resin
tablet during The heating means is in no way limited to the      heating.
high-frequency heater, and any other suitable heat-    8. An apparatus
according to Claim 5, In which 5 ing means well known in the art may be
used in lieu    70 said one end of the lever is provided with a roller for
thereof.                                             contact with the resin
tablet It will be understood from the foregoing descrip-    9. An apparatus
according to Claim 1, further tion that all of the resin tablets which may
have    comprising means responsive to the deenergizing different softening
points can be reliably and uni-  operation of the detecting means for
indicating 10 formly pre-heated to a predetermined degree of    75
completion of the pre-heating of the resin tablet or softening by the resin
tablet pre-heating apparatus  tablets. according to the present invention.
Therefore, by      10. An apparatus according to Claim 2, further suitably
adjusting the softening detection mechan-   comprising means for adjusting
the pressure to be ism so that all of the resin tablets can be pre-heated
applied from the pressure source to the pressure 15 or pre-baked and
softened to such an extent that air    80 transmitting member. may not be
occluded and confined within the fused      11. An apparatus for preheating
resin tablets resin when the resin tablets are placed in the pot of
substantially as hereinbefore described with refer- the molding apparatus
and pressed by the ram, the    ence to and as shown by the accompanying
draw- molded products are free from voids like those       ings. 20
occurred hitherto, and the molds of high quality can be produced with high
reliability.                   Printed for Her Majesty's Stationery Office,
by Croydon Printing Company Limited. Croydon, Surrey. 1983. Published by
The Patent Office, 25 Southampton Buildings, London, CLAIMS
WC2A 1AY, from which copies may be obtained. 25 1. An apparatus for
pre-heating resin tablets comprising means for heating at least one resin
tablet to soften the latter, means for setting a reference solftening
degree and means for detecting the softening degree of the resin tablet,
the detecting 30 means being associated with the setting means to
deenergize the heating means when the softening degree being detected
becomes equal to the refer- ence softening degree. 2. An apparatus
according to Claim 1, in which 35 the detecting means includes a pressure
source and a pressure transmitting member coupled to the pressure source
and having one end for contact with the or one resin tablet, the pressure
transmitting member being arranged so as to be movable a 40 distance
representative of the softening degree of the resin tablet because of
deformation of the resin tablet during heating, and the setting means in-
cludes an electrical switch having fixed and movable contacts, the initial
distance between these contacts 45 in their open state being adjustable and
correspond- ing to the reference softening degree, the movable contact
being connected with the other end of the pressure transmitting member,
closure of the said contacts effecting deenergization of the heating 50
means. 3. An apparatus according to Claim 2, in which the pressure
transmitting member includes a lever arranged so as to be movable in a
substantially straight direction. 55 4. An apparatus according to Claim 2,
in which the pressure transmitting member includes a lever rockably
supported at an intermediary portion of the lever itself. 5. An apparatus
according to Claim 3 or 4, in 60 which the pressure source includes a
spring. 6. An apparatus according to Claim 5, in which the contact area of
the said one end of the lever is large enough not to thrust into the or the
one resin tablet during heating. 65 7. An apparatus according to Claim 5,
in which    


