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The present invention relates to a molding machine and more speci­

:P.caily relates to a precision device molding machine for molding precision 

10- devices and the like, and a method of molding by~ it. 

Background Art 

A description is given to a prior art precision device molding machi-

"' _ ne with reference to a drawing. Fig. 4 is a cross-sectional view of the main 

15 part of a prior art precision device molding machine. The prior art precision 

device molding machine comprises a pressure applying block 19, a pressure 

receiving block 20,_ a plate 21, an upper shaft 22, a lower shaft 23, a side plate 

24, an upper die holder 25a, a lower die holder 25b, an upper die. 26a and a 

lower die 26b. 

20 The pressure applying block 19 is fixed onto the upper end of the lower shaft 

23 and disposed so as to be freely movable vertically. The pressure applying 

block 19 is provided with a reference plane. The pressure receiving block 20 

is attached to the lower surface of the plate 21 via the upper shaft 22. The 

uppe~ die 26a is ~ttached in place by means of the upper die holder 25a and 
- -

2.5 the lower die 26b is attached in place by means of the lower die holder 25b. 

The upper die 26a and lower die 26b form a molding die. 

A compound 2 is press molded to conform to a shape formed by the upper die 

26a and lower die 26b. 

For a precision device, to keep precise dimensions is essential. For 

00 example, an op~cal device acting as a precision device requires a high degree. 

of dimensionaj accuracy to ~chieve. When an optical ~evice is molded as a 

molded product, the ultimate dimensional accuracy of the optical device. is .. ~ . .. •, . . . . ·. ~ . · ........ ·· .. · .. ,. . .. . . ·. . .... ' . ... '• . . .. . - . 
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determined by parallelism between the upper die 26a and the lower die 26b. 

Therefore, by having the entire pressure receiving block 20 slanted against 

the pressure applying block 19 having a reference plane while a spacer with a 

predetermined thickness being sandwiched between the plate 21 and the side 

5 plate 24, the parallelism between the upper die 26a and the lower die 26b, 

· both forming a molding die together, has been adjusted . 

10 

. In this case, the spacer has a thickness determined according to the purpose to 

be achieved. 

However, with the foregoing prior art molding machine, every time 

the adjustment in parallelism is performed, the spacer has to be inserted into 

the molding die, thereby making it rather difficult for the parallelism of the 

molding die to be adjusted with a high degree of accuracy and with excellent 

workability because of the errors created by sandwl.cbing the spacer between 

the dies, the thermal distortion of the spacer, ·the thermal distortion of the 

15 molding die itself and the like. 

The present invention provides a precision device molding n:iachine 

whereby parallelism of a molding die is allowed to be adjusted with a high 

degree of accuracy and also with excellent workability. 

20 Summary of the Invention 

A precision device molding machine of the present invention com-

pnses: 

(a} a supporting plate; 

(b} a parallelism adjustment mechanism held by_the supportin~ plate; 

25 (c) a pressure applying plate that is movable vertically; 

(d} a lower die ·disposed on the upper surface of the pressure applying plate; 

(e} a molding control means; and 
(f) an upper die disposed on the parallelism adjustment mechanism. 

···When the ·pressure applying· plate is ·moved vertically, the upper die ·. 

• ·· ···· · ·· · .30. · and lower die .. are put together to engage· each other, thereby' forming a mold· 

· ing.die ... 

The parallelism adjustment mechanism comprises a pressure re-
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ceiving member, an adjusting plate, a transmitting member, a fixed fulcrum 

and an operating member. 

The transmitting member is disposed between the pressure receiv­

ing member and the adjusting plate. 

5 The fixed fulcrum has a point of the pressure receiving member and 

the supporting plate anchored securely. 

When the operating member is manipulated, the adjusting plate is 

moved, thereby making the pressure receiving member move via the trans-

.• -~..... mitting member with the fixed fulcrum serving as a pivot. 

10 

15 

Accordingly, the gradient of the pressure receiving member is ad­

justed and hence the parallelism between the upper die and the lower di~ 

is fine tuned, thereby molding a compound in a cavity formed with the mold­

ing die into a shape. 

A molding method of a precision device according to the present in­

vention uses a molding machine. 

The molding machine comprises: 

(a) a supporting plate; 

(b) a parallelism adjustment mechanism held by the supporting plate, 

2D wherein the parallelism adjustment mechanism comprises a pressure re-

ceiving member, an adjusting plate with a slanting surface, a transmitting 

member, a fixed fulcrum and an operating member; 

(c) an upper die disposed on the lower surface of the pressure receiving mem­

ber; 

2.5 (d) a pressure applyirig plate that is movable vertically; · 

(e) a lower die disposed on the upper surface of the pressure applying plate; 

'• (t) ·a molding Control means; ·and 

· (g)-a--fixing.member to have the pressure ·receiving member·.fixed· onto the 

supporting plate. 

00 . , The molding method comprises the steps.of: . .. ·-· .. . . 

·:· ~- ~: · .. :: -{1)_ adjusting-the:.gi-adient of the pressure: receiving member,:···. -· ,·· · · :. ·· ··.:·: ··: .. : ·: :·.: ...... :: ~::··.::,·:.:·.:·.'.· . .-- ·· · · ···: · :· · 

wherein the step of adjusting the gradient of the pressure receiving mem-
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ber comprises a step of manipulating the operating member, 

wherein, by manipulating the operating member, the adjusting plate shi 

is moved, 

wherein, as· the adjusting plate is moved, the pressure receiving member is 

5 slanted via the transmitting member with the fixed fulcrum acting as a 

pivot, and 

. wherein the gradient of the pressure receiving member is controlled and 

the parallelism between the upper die and the lower die is adjusted; 

··~-"'-'-- (2) fixing securely the pressure receiving member onto the supporting plate 

•-'.<! ~- ·' ·:· • • 

10 · while the gradient of the pressure receiving member being adjusted by the 

parallelism adjustment ~echanism; 

(3) lifting the pressure applying plate to have the lower die and upper 

die engaged with each other and molding a compound in a molding die 

formed of the lower die and upper die into a shape; and 

15 (4) taking out the provisional molded product as described by moving down 

the lower die. 

Preferably, the molding method further comprises the steps of 

(5) measuring the dimensions of the provisional molded product; 

20 (6) making a comparison between the measured dimensions of the provisional 

molded product and the desired dimensions and repeating the steps of 

adjusting the gradient of the pressure receiving member; and 

(7) molding the compound into a shape by operating the molding machine 

after repeating the steps of adjusting the gradient of the pressure receiving 

member. 

· Preferably, the adjusting plate has a slanting surface with a slant­

ing "angle"""and the. transmitting member is moved on the Slanting surface aS 

the adjusting -plate-is moved, thereby causing the ·pressure receiving member 

·· to be slanted·. ·. ·· · · · · · 

.30 . . .... . .. . . . Preferably, the transmitting member comprises a true sphere and .. 

· .. ·~.:.·· the·pre-ssilre~i:eceiving member is slanted via the true sphere as· the adjusting.-·>-··· ···-- ··· · · ·· ·· ·· ··· ·· 

plate is moved. 
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Preferably, the adjusting plate has two adjusting plates of a first 

adjusting plate and a second adjusting plate, the first adjusting plate and sec­

ond adjusting plate are located at positions apart from each other and the 

distance between the first adjusting plate and the fi.""<ed fulcrum equals to the 

5 distance between the second adjusting plate and the fixed fulcrum. 

Accordingly, the parallelism of the molding die is allowed to be ad­

justed with a high degree of accuracy and excellent workability. As a result, 

a precision device with excellent dimensional accuracy can be realized. 

10 Brief Description of the Drawings 

.-
Fig. 1 is a perspective view of the main part of a precision device 

molding machine in a first exemplary embodiment of the present invention. 

Fig. 2 (a) is a plan view of the essential part of a parallelism adjust-

ment mechanism of the molding machine of Fig. 1 and Fig. 2 (b) is a cross-

15 sectional view of the main part of the parallelism adjustment mechanism. 

Fig. 3 (a) is a plan view of the essential part of a parallelism adjust­

ment mechanism of a precision device molding machine in a second exem­

plary e~bodiment of the present invention and Fig. 3 (b) is a cross-sectional 

view of the main ;part of the molding machine. 

Fig. 4 is a cross-sectional view of the essential part of a prior art pre-

cision device molding machine. 

Detailed Description of the Invention 

A precision device molding machine of the present invention com-

.25 pnses: 

(a) a supporting plate; 

(b) a parallelism adjus~ent mechanism held by the supporting plate; 

· . (c) a, press~ applying plate that is movable vertically; 

. (d) a lower die disposed on the.tipper surface of the pressure applying plate; 

30 (e) a molding control means; and 

(f) an upper die dispqs_ed on the paralleli~m,adjustment inech~nisi:p.. · · 

\v1ien the pressure applying plate is moved upward, the upper die 
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and lower die are put together to engage each other, thereby forming a mold­

ing die. 

The parallelism adjustment mechanism comprises a pressure re­

ceiving member, an adjusting plate, a transmitting member, a fi..~ed fulcrum 

5 and an operating member. 

10 

The transmitting member is disposed between the pressure receiv­

. ing member and the adjusting plate. 

The fixed fulcrum has a point of the pressure receiving member and 

the supporting plate anchored securely . 

When the· operating member is manipulated, the adjusting plate is 

moved, thereby making the pressure receiving member move via the trans­

mitting member with the fixed fulcrum acting as a pivot. 

Accordingly, the gradient of the pressure receiving member is ad­

justed and hence the parallelism between the upper die and the lower die 

15 is adjusted, thereby allowing a compound in a cavity formed with the molding 

die to be molded into a shape. 

A molding method of a precision device according to the present in­

vention uses a molding machine. 

20 The molding machine comprises: 

(a) a supporting plate; 

(b) a-paxallelism adjustment mechanism held by the supporting plate, 

wherein the parallelism adjustment mechanism comprises a pressure re­

ceiving member, an adjusting plate with a ~ting surface, a transmitting 

2.5 member, a fixed fulcrum and an operating member; 

(c) an upper die disposed on the lower surface of the pressure receiving mem­

ber; 

(d) a pressure applying plate that is movable vertically; 

· · · (e) a lower die disposed on the· upper surface of the pressure applying plate; 

30 (t) a molding control means; and 

(g) a fixing member for fixing the pressure receiving ~~Iriber on the support­

ing plate. 
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The molding method comprises the steps of: 

(1) adjusting the gradient of the pressure receiving member, 

wherein the step of adjusting the gradient of the pressure receiving mem­

ber comprises a step of manipulating the operating member, 

5 wherein, by manipulating the operating member, the adjusting plate is 

moved,· 

10 

wherein, as the adjusting plate is moved the pressure receiving member is 

slanted· via the transmitting member with the fixed fulcrum acting as a 

pivot, and 

wherein the gradient of the pressure receiving member is adjusted and the 
. -

parallelism between the upper die and the lower die is adjusted; 

(2) fixing the pressure receiving member onto the supporting plate by means 

of the fixing member while the gradient of the pressure receiving member 

being adjusted by the parallelism adjustment mechanism; 

15 (3) ascending of the pressure applying plate to have the lower die and upper 

die engaged with each other and molding a compound in a molding die 

formed of the lower die and upper die into a shape; and 

(4) talring out the provisional molded product as described by moving down 

the lower die. 

Preferably, the molding method further comprises ~he steps of 

(5) measuring the dimensions of the provisional molded product; 

(6) malring ·a comparison between the measured dimensions of the provisional 

molded product and the desired dimensions and repeating the steps of 

2.5 adjusting the gradient of the pressure receiV'ing member; and 

(7) molding the compound into a shape by operating again the molding ma­

chine after repeating the steps of adjusting the gradientofthe_pressure.re-:: 

ceiving member. 

Preferably, the adjusting plate has a slanting surface with a slant-

00 ing angle and the transmitting member is moved on the slanting surface as· 

, . -- ··--··· ... the .adjusting plate.is moved, the~eby,causing the. pressure receiving--member ...... -: · ._,. 

to be slanted. -·- ·-· 
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Preferably, the transmitting member comprises a true sphere and 

the pressure receiving member is slanted via the true sphere as the adjusting 

plate is moved. 

Preferably, the adjusting plate comprises tw~ adjusting plates of a 

5 first adjusting plate and a second adjusting plate, the first adjusting plate and 

second adjusting plate are located at positions apart from each other and the 

distance between the first adjusting plate and the fixed fulcrum equals to the 

distance between the second adjusting plate and the fixed fulcrum. 

Preferably, the fixed fulcrum, first adjusting plate and second ad-

10 justing plate are located at the apexes of a triangle, respectively. 

15 

According to the structure as described in above, the parallelism of 

the molding die is allowed to be .adjusted with a high degree of accuracy and 

excellent workability. As a result, a precision device with excellent dimen­

sional accuracy can be realiied. 

Preferably, a precision device is an optical device, 

the supporting plate has an upper plate, 

the pressure receiving member has a pressure receiving plate, 

the fixed fulcrum has a first true sphere, 

20 the pressure receiving plate· is fi.'!Ced. onto the upper plate via the first true 

sphere, 

the adjusting plate has a first adjusting plateand a second adjusting plate, 

the respective adjusting plates of the first adjusting plate and second adjust­

ing plate have a slanting surface with a gradient, 

2.5 the respective adjusting plates aie located between the upper surface of the 

pressure receiving plate and the upper plate, 

_the transmitting .m~mber has ~- ~cond. t;rue_ sphere and a .third.true sphere ,. 

the second true sphere is disposed between the slanting surface of the first 

adjusting plate and the upper slllface of the pressure receiving plate, 

00 the third true sphere is disposed between the slanting surface of the second 

... _ ..... __ . .. . adjusting plate and.the upper.surface. of the pressure receiving plate, · 

the respective true spheres of the first, second and thiid true spheres are lo-
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cated at the apexes of a regular triangle, 

the operating member comprises a first operating member to move the first 

adjusting plate and a second operating member to move the second adjusting 

plate, 

5 when each respective operating member of above is manipulated, the respec­

tive adjusting plates are moved horizontally, 

a~ each respective adjusting plate of above is moved, the pressure receiving 

plate slants up and down via the respective true. 8pheres with the first true 

~--~ sphere serving as the fulcrum, and 

10 the parallelism of the pressure receiving plate is adjusted. 

According to the structure as described in above, the pressure re-

ceiving plate is moved vertically by the magnitude proportionate to the 

amount of horizontal shifting of the adjusting plate that is slanted and freely 

movable horizontally, thereby allowing the parallelism with respect to the 

15 reference plane to be adjusted. 

Preferably, the precision device is ·an optical device, 

the supporting plate comprises an upper plate and a side plate, 

the pressure receiving member has a pressure receiving block, 

ID the adjusting plate comprises a first adjusting plate and second adjusting 

plate, 

each .respective adj~ting plate of the foregoing first and second adjusting 

plates has a slanting surface with a gradient, 

the transmitting member has a second true sphere and a third true sphere, 

25 each respective adjustirig plate of above is disposed between the side surface 

of the pressure receiving block and the side plate, 

the second true sphere is disposed between the slanting surface of the first 

adjusting plate and the side surface of the pressure receiving block, 

the third true sphere is disposed between the slanting surface .of the second 

30 adjusting plate ~d the side surface of the pressure receiving block, 

the fixed fulcrum, second and th.ixd true spheres are located at the apexes of a 

regular triangle, respectively, 
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the operating member comprises a first operating member to move the first 
adjusting plate and a second operating member to move the second adjusting 
plate, 

when each respective operating member of above is manipulated, the respec-
5 tive adjusting plates shift are moved in the vertical direction. 

10 

15 

as each respective adjusting plate of above is moved, the pressure receiving 
block slants in the horizontal direction via the respective true spheres with 
the fixed fulcrum acting as a pivot, and 

the parallelism of the pressure receiving block is adjusted. 

According to the structure as described in above, the pressure re-
ceiving b_Iock is moved horizontally by the magcitude proportionate to the 
amount of vertical shifting of the adjusting plate that is slanted and freely 
movable vertically, thereby allowing the parallelism with respect to the refer­
ence plane to be adjusted. · · 

Preferably, the parallelism adjustment mechanism further compris­
es a shifting amo~t measurement mechanism, and 

the shifting amount measurement mechanism has functions to measure and 
confirm the amount of shifting of each respective adjusting plate of above. 

20 Accordingly, the parallelism is allowed to be adjusted while the 
amount of adjustment for parallelism being measured and co~ed. 

Preferably, the parallelism adjustment mechanism further compris­
es an automatic control means for controlling automatically the amount of 

25 shifting, and 

the automatic control means detects a deviation from the reference plane of . . 
the pressure applying plate in parallelism, thereby automatically setting up 
the amount of shifting for the respective adjusting plates. 

Accordingly, ~ adjustment of parallelism cap. be performed auto-
00 · matically. 

Preferably, the operating member has a micrometer head, and 
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the micrometer head comprises a first micrometer head (10) to drive the first 

adjusting plate and a second micrometer head (lOa) to drive the second ad­

justing plate. 

Accordingly, the shifting of the freely movable plate and the meas-

5 urement of the amount of shifting are allowed to be performed readily and 

with a high degree of accuracy. 

Preferably, the transmitting member ~mprises a second pair of 

seats, a third pair of seats, a second true sphere disposed between the second 

10. pair of sheets and a third true sphere disposed between the third· pair of 

sheets, 

the fixed fulcrum comprises a first pair of sheets and a first true sphere dis­

posed between the first pair of sheets, 

a sheet of the second pair of sheets is fixed onto the pressure receiving plate, 

15 a sheet of the third pair of sheets is fixed onto the pressure receiving plate, 

as each respective adjusting plate of above is moved, the other sheets out of 

the pairs of sheets slide along the slanting surface of each respective adjusting 

plate of the foregoing, and 

as the foregoing other sheets slide, the pressure receiving.plate is move.d via 

20 the second and third true spheres. 

25 

Accordingly, the foregoing effects multiply. 

Next, a description is given to some of the exemplary embodiments 

of the present invention with reference to drawings. 

First Exemplary Embodiment 

Fig. 1 is a schematic perspective sketch to show the essential part of 

a preciSion device molding machine, Fig. 2(a) is a plan view of the essential 

part of the molding machine and Fig. 2(b) is a cross-sectional view of the same. 

00 iri Fig. l .. ~ig~· 2(a) and Fig. 2(b), an optical device molding machine 

as the' precision molding machine comprises a presi:;ure ~pplyiIJ.g.platELl. .~ 
. .... . . .... ..... . . . . ... .. .. . ·. 

supporting member 14, a Io:we-r die 13b, an upper plate 4 serving as a sup-
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porting plate, and upper die 13a an~ a parallelism adjustment mechanism. 

The parallelism adjustment mechanism is provided with a pressure receiving 

plate 3 serving as a pressure receiving member, two adjusting plates B and Ba, 

and three.true spheres 7, 7a and 7b. Preferably, the parallelism adjustment 

5 mechanism comprises fixing bolts 5a, 5b and 5c as the fixing members, three 

pairs ofseats 6, 16, Sa, 16a, 6b and 16b, IIiicrometers 10 and lOa, joints 11 and 

~la, and adjusting screws 9 and 9a. An upper die 13a and lower die 13b 

together form a molding die. 

. "...c·. The pressure applying plate 1 is freely movable vertically to press 

10 the molding die. The upper surface of the pressure applying plate 1 makes a 

reference plane of the precision device molding machine. The lower die 13b 

is mounted on the upper surface of the pressure applying plate 1 by means of 

a lower die holder 12b. The lower die 13b is disposed on the pressure ap­

plying plate 1 and the pressure applying plate 1 is disposed on the utmost tip 

15 end of the supporting.member 14. A compound 2 is put on the lower die 13b. 

The compound 2 is formed of a resin or glass. The pressure applying plate 1 

is made movable upward. 

The pressure receiving plate 3 is fastened onto the upper plate 4 by 

means of fixing bolts 5a, 5b and 5c. These fixing bolts 5a, 5b and 5c are lo-

20 cated on the upper plate 4 as if the fixing bolts are situated on the apexes of a 

triangle, respectively. Preferably, these fixing members 5a, 5b and, 5c axe 

arranged 120 degrees apart in angle from one anot~er, each being located on 

the apexes of a regular triangle, respectively. The upper die 13a is securely 

attached to a projected area on the lower st1.rface of the pressure receiving 

25 plate 3 by means of an upper die holder 12a. The upper die 13a and lower 

die 13b are located opposite to each other. A cavity is formed in a space 

formed with the upper die 13a and lower die 13b. 

The parallelism· adjustment mechanism is disposed between the 

upper plate 4 an~ the upper die 13a. The parallelism adjustment. mecha-

30 nism is provided with the pressure· receiving plate 3, two adjusting plates B 
anc:! Ba, three pairs ofseats 6; 16, 6a, 16a, 6b and 16b and three true spheres 7; : ··· · · 

7a· and 7b. The tWo adjusting plates include a first adjusting plate 8 and a 
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second adjusting plate 8a. The three pairs of seats comprise a first pair of 

seats 6 and 16, a second pair of seats 6a and 16a and a third pair of seats 6b 

and 16b. The three spheres include a first true sphere 7, a second true 

sphere 7a and a third true sphere 7b. 

5 The second pair of seats 6a and 16a, third pair of seats 6b and 16b, second 

true sphere 7a and third true sphere 7b form a transmittiiig member. 

10 

15 

The first true sphere 7 is disposed between the first pair of seats 6 and 16. 

The second true sphere 7a is disposed between ~-second pair of seats 6a and 

16a. The third true sphere 7b is disposed between the third pair of seats 6b 

and 16b. The respective true spheres 7, 7a and 7b are formed of super steel, 

ceramics or the like, and shaped like a sphere. One end of each respective 

member of the pairs of seats 6, 16, 6a, 16a, 6b and· 16b has a cone shaped re­

ceptive surface, and the respective cone shaped receptive surfaces accept and 

engage with the respective true spheres 7, 7a and 7b. These pairs of seats 6, 

16, 6a, 16a, 6b and 16b are formed of the same material as the true spheres 7, 

7aand 7b. 

As Fig. 2(b) shows, the first pair of seats 6 and 16 and the first true 

sphere 7 are disposed between the upper plate 4 and ·the pressure receiving 

plate 3. 'I_'he first pair of seats 6 and 16 and the first true sphere function as 

20 a fixed fulcrum, respectively. 

The first adjusting plate 8 ·and second adjusting plate 8a are dis-. 

posed on the lower surface of the upper plate 4 so as to be freely movable hori­

zontally. The respective first adjusting plate 8 and second adjusting plate Sa 

have an upper surface with a flat plane and a lower surface with a sla..."lting 

25 plane. The upper surface of the first adjusting plate 8 is brought into inti­

mate contact with the lower surface of the upper plate 4 so as to be allowed to 

. slide thereon .. The.slanting surface of the first adjusting.plate 8 is brought . 

into intimate contact with one seat 6a out of the second pair of seats 6a .and . 

16a so as to be alle>wed tO slide thereon. One seat 16a of the second pair of 

30 seats 6a and 16a is fixed onto the upper surface of the pressure receiving_p~te 

.. 3. ~us, the pressure receiving plate 3 is allowed to be interlocked fil. rp.ove­

ment with the first adjusting plate 8 via the second pair of seats 6a and 16a: . . .. 
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and the second true sphere 7 a. Similarly, the upper surface of the second 

adjusting plate Sa is brought into intimate contact with the lower surface of 

the upper plate 4 so as to be allowed to slide thereon. The slanting surface of 

the second adjusting plate Sa is brought into intimate contact with one seat 6b 

5 out of the third pair of seats 6b and 16b so as to be allowed to slide thereon. 

10 

One seat 16b of the third pair of seats 6b and 16b is fixed onto the upper sur­

face of the pressure receiving plate 3. Thus, the pressure receiving plate 3 is 

allowed to be interlocked in movement with the seeond adjusting plate Sa via 

the third pair of seats 6b and 16b and the third true sphere 7b. 

The first true sphere 7, second true sphere 7a and third true sphere 

7b are located at the apexes of a triangle, respectively. Preferably, these true 

spheres 7, 7a and 7b are arranged 120 degrees apart in angle from one an,-

other, each being located on the apexes of a regular triangle, respectively. 

Preferably, the distance between the first true sphere 7 and the second true 

15 sphere 7a equals to the distance between the first true sphere 7 and the third 

true sphere 7b. · Preferably, the first fixing bolt 5c and fii1;t true sphere 7 are 

located on the same axis line that passes the center of the upper die 13b. 

The second :fixing bolt 5a and second true sphere 7a are located on the same 

axis line that passes the center of the upper die 13b. The third fixing bolt 5b 

20 and third true sphere 7b are located on the same axis line that passes the cen­

ter of the upper die 13b. 

One end of the first adjusting screw 9 hits on the side surface of the 

first adjusting plate 8. One end of the second adjusting screw 9a hits on the 

side surface of the second adjusting plate 8a. These adjusting screws 9 and 

25 9a are rotated, thereby making the adjusting plates 8 and Sa move horizon­

tally. The first micrometer head 10 is linked with the other end of the first 

·· adjusting screw 9 by means of the first joint 11. The second niicrometer 

head lOa is linked with the other end of the second adjusting screw 9a by 

means of the second joint lla. These micrometer heads 10 and lOa drive the 

... 30 adjusting screws 9 and 9a to.shift in position, determine the amount of shift-

ing and, further, measure and confirm the amount of shifting; 

Upon manipulating the first micrometer head 10, the first adjusting 
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screw 9 rotates and, as the first adjusting screw rotates, the first adjusting 

plate 8 is moved horizontally. With the movement of the first adjusting 

plate 8, one seat 6a of the first pair of seats 6a. and 16a slides on the slanting 

surface of the first adjusting plate 8, thereby causing the pressure receiving 

5 plate 3 to slant via the second true sphere 7a and seat 16a. 

Similarly, upon manipulating the second micrometer head lOa, the 

. ·pressure receiving plate 3 slants via the third true sphere 7b and second pair 

of seats 6b and 16b. Thus, the molding macblne as described in above 

· ;... makes it possible for such a firie adjustment as close to one micron to be 

10 achieved. 

15 

Next, a description is given to the steps of molding an optical device 

by the use of a precision device molding machine structured as described in 

above and adjusting the parallelism of the optical device. 

First, the optical device is provisionally molded. lYlore specifically, 

a compound 2 is placed at a predetermined position of the lower die 13b and 

then the pressure applying plate I is lifted, thereby havingthe lower die 13b 

and upper die 13a put together to engage each other. Under this condition, 

the compound 2 is heated and pressed. Thereafter, when .the compound 2 is 

20 formed of a thermoplastic resin, the compound 2 is cooled and the pressure 

applying plate 1 is moved down. Then, the molded optical device is taken 

out of the molding die. When the compound 2 is formed of a thermosetting 

resin, the pressure applying plate 1 is moved down after the compound 2 is 

hardened. After that, the molded optical device is taken out of the molding 

2.5 die. Thus, the optical device is provisionally molded. 

Then, the provisional molded optical device is checked for parallel­

ism by having the parallelism of the optical device measured at a pluralitji.of ·· 

points around the perimeter thereof, for example,· or alternatively, by having 

the interference stripes measured by the use of an optical· measurement in-

00 strument. Thus, the parallelism of the entire provisional molded product is 

checked. · Further, based on the measurement result ofthe provisional mold· 

ed product, a proper amount 0f compensating adjustment of the parallelism 

. ,•.u 
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adjustment mechanism is determined in order for the necessary parallelism to 

be established. 

In order to correct the parallelism of the provisional molded product 

thus obtained to have a predetermined degree of accuracy, the parallelism 

5 adjustment mechanism of the molding machine is adjusted. More specifi­

cally, three bolts of the second fixing bolt 5a, third fixing bolt 5b and first~­

ing bolt 5c are loosened and the first micrqmeter head 10 and second micro-

10 

.. 
meter head lOa are rotated, the~by"making the '!lPPer die 13a ~t to a de­

sired angle via the pressure receiving plate 3, second true sphere 7 a, third 

true sphere 7b, second pair of seats 6a and 16a and third pair of seats 6b and 

16b. Thus, the angle of the upper die 13a is ad]usted so as to establish a 

predetermined degree of parallelism. 

Preferably, the first adjusting plate S and second adjusting plate Sa 

are slightly slanted. When the adjusting plates S and Sa are slightly slanted, 

15 the magnitude of slanting of the pressure receiving plate 3 is made small in 
comparison with the distance of shifting in position of the adjusting plates. 

In other words, by making the slanting of the adjusting plates smaller, the 

resolving power of adjustment in the slanting angle against the shifting in 

position of the respective adjusting plates is allowed to increase. Further, it 

20 is preferred that the first adjusting screw 9 and second adjusting screw 9a 

have a small screw thread pitch, respectively. When the pitch of the ad­

justing screw is small, the distance of shifting in position of the adjusting plate 

for the number of rotation of the screw becomes small, resulting in an increase 

of the resolving power of adjustment in the slanting angle of the pressure re-

25 ceiving plate, or alternatively, by changing the radius of curvature of the true 

sphere and the radius of curvature of the seat, the resolving power of adjust­

. ment. in the slanting angle of the pressure receiving plate is allowed to be ad­

justed. Alternatively, the moving of the adjusting screws 9 and 9a or the 

adjusting plates S and 8a is initiated and the amount of moving is establis~ed 

20 or confirmed by the use of the micrometer heads 10 and lOa. In other words, 

the slanting of the pressure receiving plate 3 is allowed to he fine tuned ac­

cording to the slanting angle made by the slanting surface of each respective 
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adjusting plate, pitch of each respective adjusting screw, radius of cm-vature of 

each respective true sphere, micrometer head and the like, thereby allowing a 

fine. adjustment of 1 µm or less in gradient to be made, for example. Thus, 

the adjusting plates S and Sa are adjusted by a required amount of shifting in 

5 position and the positions thereof are fixed there. Then, the three bolts of 

the second fixing bolt 5a, third fixing bolt 5b and first fixing bolt 5c are fas­

. ~ned again to finish the adjustment of the upper die 13a in parallelism. 

10 

By the use of a molding machine prepared as described in above, a compound 

is molded in the same way as described in above. By repeating these steps 

as ·needs require, a precision device with a required degree of accuracy in par­

allelism is allowed to be molded. 

Next, a description is given to molding of an optical device as a speci­

fic example of the precision device. For example, the three true spheres of 

15 the first true sphere 7, second true sphere 7 a and third true sphere 7b are 

arranged on a concentric circle of 90 mm in diameter to occupy the three 

apexes of a regular triangle, respectively. When the firSt adjusting plate S 

and second adjusting plate Sa are moved by about 1 mm horizontally, respec­

tively, the respective adjusting plates 8 and Sa are moved by 0.05 mm verti-

20 cally. In other words, the gradient of each respective adjusting plate is set 

up so as to have the amount of shifting in position changed vertically by one 

twentieth of the amount of horizontal shifting in _position. When a disc 

shaped optical device of 3.9 mm in outer diameter is. molded and adjusted to 

have a predetermined degree of accuracy in parallelism, in order for the opti-

25 cal device. to be slanted by 1 µm to the right when looked from the operator 

side, the second adjusting plate 8a located at the right side is moved by 2 mm 

. toward the back thereof and further the first adjusting plate 8 located at tlie .. 

· left side is moved by 2 mm toward the front thereof, thereby achieving a pre­

determined gradient. As a result, an optical device with a required degree of 

. 00 accuracy in parallelism is allowed to be obtained. 

Preferably, the precision· device molding machine of above further 

comprises a control mechanism, ·.:vhich detects a de<1iation of the molding ma· 
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chine in parallelism from the reference plane and allo,vs the required amount 

of shifting in position of the adjusting plate to be determined automatically. 

Also, the foregoing precision device molding machine is equipped with an 

automatic control mechanism for controlling automatically molding operation 

5 processes, a drive mechanism for adjusting plates, a measurement mecha­

nism of the amount of shifting in position of adjusting plates and the like. 

Accordingly, each respective processing step of the precision device molding 

machine is automated with a resulting contribution to further enhancement of 

accuracy in the configuration of the precision device to be molded and also to 

10 

15 

molding of the precision device having a high degree of accuracy with stability. 

When the precision device is an optical device, an extremely excellent effect 

can be gained. . 

Second Exemplary Embodiment 

Fig. 3(a) is a partially cut out plan view of the essential part of a 

precision device molding machine in a second exemplary embodiment of the 

present invention and Fig. 3(b) is a cross-sectional view of the same. 

In Fig. 3(a) and Fig. 3(b), the precision device molding machine 

comprises a pressure applying plate 1, a supporting member 14, a lower die 

20 13b, an upper plate 4 and a side plate 29 acting as a supporting plate, respec-

tively, an upper die 13a and a parallelism adjustment mechanism. The par- -

allelism adjustment mechanism comprises a pressure receiving block 15 

acting as a pressure receiving member, true spheres 7a and 7b, and adjusting 

plates 8 and 8a. ·. The pressure receiving block 15 is tall and shaped like a 

25 cylindrical column, for example. Preferably, the parallelism adjustment 

mechanism comprises seats 6a and 6b, a pressing bolt 28 acting as a fiiced 

· · fulcrum, a bearing 27, a micrometer head 10, a joint 11 and an adjusting 

screw 9. The side plate 29 is held by· the upper plate 4. The pressure re­

ceiving block 15 .is shaped like a cylindrical column and supported by the 

30 bearing 27, and also is surrounded by the side plate 29. The pressing bolt 28 

is· held by the side plate 29 and pressed against the side surface of the pres-

sure rec1fr,ing block 15. The upper die 13a is disposed on the lower surface 



------1--------------------------··· 

•· 

19 

of the pressure receiving block 15 by means of an upper die holder 12a. The 

lower die 13b is disposed at the position opposite to the upper die 13a. The 

lower die 13b is disposed on the upper surface of the pressure applying plate 1 

by means of a lower die holder 12b. The upper surface of the pressure ap-

5 plying plate 1 serves as the reference plane for an adjustment of parallelism. 

10 

The adjusting plate is comprised of a first adjusting plate 8 and .a 

a.econd adjusting plate Sa. The first adjusting plate 8 and second adjusting 

plate 8a have, respectively, a slanting surface with a gradient and a contact 

surface conforming to the. configuration of the inner surface of the side plate 

29-. These contact surfaces are made to be brought into contact with the in­

ner surface of the side plate 29 when the first adjusting plate 8 and second 

adjusting plate 8a are put in place so as to be freely movable, respectively. 

The true sphere is comprised of a first true sphere 7 a and a second 

true sphere 7b. A first pair of seats 6a and 16a are disposed on the slanting 

15 surface of th~ first adjusting plate 8 and on the surface of the pressure receiv-

ing block 15. One of the first pair of seats 6a and 16a is fixed on the pressure 

receiving block 15 andthe other one is disposed on the slanting surface of the 

first adjusting plate 8 so as to be freely movable. The first true sphere 7a is 

located between the first pair of seats 6a and 16a. A second pair of seats 6b 

20 and 16b are disposed on the slanting surface of the second adjusting plate 8a 

and on the surface of the pressure receiving block 15. One of the second pair 

of seB;tS 6b and 16b is fixed on the pressure receiving block 15 and the other 

· one is disposed on the slanting surface of the second adjusting plate 8a so as to 

be freely movable. The respective true spheres 7a and 7b are· formed of su-

2.5 per steel or ceramics and shaped like a sphere. One end of each respective 

seat of the pairs of seats 6a, 16a, 6b and 16b has a cone shaped receptive 

surface, and the respective cone shaped receptive surfaces accept and engage 

with the respective true spheres 7a and 7b .. These pairs of seats 6, 16, 6a, 

16a, 6b and 16b are formed of the same material as the true spheres 7a and 7b. 

30 The second true sphere 7b is located between the second pair of seats 6b and 

16b. The distance between the pressing bolt 28 and the first true sphere 7a 
measured along the perimeter OIJ. the side surface of the pressure rer:ei·.ing 
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block 15 is the same as the distance bet\veen the pressing bolt 28 and the sec­

ond true sphere 7b. Preferably, the pressing bolt 28, first true sphere 7a and 

second true sphere 7b are equally spaced from one another along the perime­

ter on the side surface of the pressure receiving block 15. 

5 When the parallelism of the pressure receiving block 15 is adjusted, these 

pairs of seats 6a, 16a, 6b and 16b and true spheres 7 a and 7b serve the func-

1'.l.on of a transmitting member, respectively. In addition, the true spheres 7 a 

and 7b serve the function of a fulcrum, respectively.-

, Three fixing bolts acting as a fixing member, which are not shown in . -· 
10 the drawing, are disposed on the upper plate 4 or on the side plate 29. After 

the parallelism of the pressure receiving block 15 is adjusted, these three fi."'{­

ing bolts ultimately fix the pressure receiving block 15 so that the state of ad­

justed parallelism is maintained. 

One end of the first adjusting screw 9 is brought into hitting against 

15 the side surface of the first adjusting plate 8. Similarly, one end of the sec- · 

ond adjusting screw 9a is brought ~to hitting against the side surface of the 

second adjusting plate Sa. When these adjusting screws 9 and 9a are ro­

tated, the adjusting plates S and Sa are moved up and down. The first mi­

crometer head 10 is linked with the other end of the first .adjustfug screw 9 by 

2D means of a first joint 11. The second micrometer head lOa is linked with the 

other end of the second adjusting screw 9a by means of a second joint Ila. 

These micrometer heads 10 and lOa drive the adjusting screws 9 and 9a to 

shift in position and determine the amount of shifting thereat: and further 

measure and confirm the amount of shifting, thereby allo-Mn.g the molding 

25 machine thus structured to make such a fine adjustment as close to 1 micron. 

By manipulating the micrometer head 10, the adjusting plates 8 and 

Sa-are moved up and down and the .seats 6a and 6b are moved by sliding on 

the respective s_lanting surfaces formed on the adju_sting plates 8 and Sa, 

thereby having the gradient of the pressure receiving bloc~ 15 adjusted. As 

00 a result, 

the horizontality of the pressure receiving block 15 against the reference plane·_·. 

is adjustP.d. 
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Next, a description is given to the steps of molcling an optical device 

by the use of a precision device molding machine structured as described in 

above and adjusting the parallelism of the optical device. 

First, the optical device is provisionally molded. l'IIore specifically, 

a compound 2 is placed at a predetermined position of the lower die 13b and 

then the pressure applying plate 1 is lifted, thereby having the lower die 13b 

put together with the upper die 13a to engage each other. Under this condi­

tion, the compound 2 is heated and pressed. Thereafter, when the compound 

2 is formed of a thermoplastic resin, the compound 2 is cooled and the pres­

sure applying plate 1 is moved down. Then, the molded optical device is ta­

ken out of the molding die. When the compound 2 is formed ofa thermoset­

ting resin, the pressure applying plate 1 is moved down after the compound 2 

is hardened. After that, the molded optical device is taken out of the mold-

15 ing die. Thus, the optical device is provisionally molded. 

Then, the provisional molded optical device is checked for parallel-

ism by having the parallelism-· of the optical device measured at a plurality of 

points aroUn.d the perimeter thereof: for example, or alternatively, by having 

the interference stripes measured by the use of an optical measurement in-

20 strument. Thus, the parallelism of the entire provisional molded product is 

checked. Further, based on the measurement result of the provisional mold­

ed product, a proper amount of compensating adjustment of the parallelism 

adjustment mechanism Is determined in order for the necessaiy parallelism to 

be established. 

In order to correct the parallelism of the provisional molded product 

thus obtained to have a predetermined degree of accuracy, the parallelism 

adjustment mechanism of the molding machine .is adjusted. More specifi­

cally, three bolts·not.shown in the drawing are loosened and the first micro­

meter head 10 and second micrometer head 10a are rotated, thereby.making 

30 the upper die .. 13a slant to a desired angle via .the pressure receiving bl~ck 15, .·· 

true spheres 7a and 7b, pairs of seats 6a, 16a, 6b and 16b. Thus, the angle of 

the upper die 13a is adjusted to establish a predetermined degree of accuracy 
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in parallelism. 

;preferably, the first adjusting plate S and second adjusting plate Sa 

are slightly slanted. By making the gradient of the adjustillg plates smaller, 

the resolving power of adjustment in the slanting angle against the shifting in 

5 position of the respectlve adjusting plates is allowed to increase. Further, it · 

is preferred that the first adjusting screw 9 and second adjusting screw 9a 

have a small screw thread pitch, respectively. Alternatively, the moving of 

the adjusting plates S and 8a is initiated and the. amount of moving is estab­

lished or confirmed by the use of the micrometer heads 10 and lOa, thereby 

10 making it possible to make a fine adjustment of 1 µm or less, for example. 

Thus, the adjusting plates S and Sa are adjusted by a required amount of 

shifting in position and the positions thereof are fixed there. Then, the three 

bolts are fastened again to finish the adjustment of parallelism of the upper 

die 13a. By the use of a molding machine prepared as described in above, a 

15 compound is molded in the same way as described before. By repeating the­

se steps as needs require, a precision device with a required degree of accuracy 

in parallelism is allowed to be molded. 

Third Exemplary Embodiment 

Next, a description is given to a method for molding a precision de­

vice in a third exemplary embodiment of the present invention. In the pre­

sent exemplary embodiment, the molding machine as described in the previ­

ous exemplary embodiments is used. The molding machine comprises: 

(a) supporting plates (4, 29); 

25 (b) a parallelism adjustment mechanism (3, 7, S, Sa, 15) held by the support-

ingplates, 

wherein the parallelism adjustment mechanism comprises a pressure re-. . 

ceiving n:i.ember, an adjusting plate with a slanting surface, a transmitting 

member, a fixed fulcrum and an operating member; 

3). (c) an upper die dispos.ed.on thelower surface of the pressure receiving_mem- . 

ber (13a); 

( d) a pressure appl:ying plate <1) that is movable up. and down; 
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(e) a lower die (13b) disposed on the upper surface of the pressure applying 

plate; 

(f) a molding control means; and 

(g) a fi.'ring member to fix the pressure receiving member onto the supporting 

5 plate. 

10 

The molding method comprises the steps of: 

(I) adjusting the gradient of the pressure receiving member, 

wherein the step of adjusting the gradient of the pressure receiving mem­

ber comprises the step of m~pulating the operating member, thereby 

having the adjusting plate moved, and 

wherein, as the adjusting plate is moved, the pressure receiving member is 

slanted via the transmitting member with the fixed fulcrum acting as a 

pivot and the slanting of the pressure receiving member is adjusted, there­

by leading to an adjustment of the parallelism between the upper die and 

15 the lower die; 

(2) fixing the pressur~ .. receiving member onto the supporting plate by means 

of the fixing member under the condition where the gradient of the pres-

sure receiving member is adjusted by the parallelism adjustment mecha-

rusm; 

20 (3) having the pressure applying plate lifted to make the lower die and upper 

die engage each other, and 

molding a compound in a molding die formed of the lower die and upper 

. die; and 

(4) taking out a provisional molded prQduct as described by having the lower 

25 die moved down. 

Preferably, the molding method further comprises the steps of: 

(5) measuring the dimensions of the provisional molded product; 

(6) repeating the steps of making an adjustment of the gradient of the pres­

sure receiving member after making a comparison between the dimen-

30 sions·measured on the provisional molded product and the desired dim.en~ · 

sions thereof; and · -· 

(7) oper~ting again the molding m::i.~hin~ to put out .a molded pr0dw::t after 
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repeating the steps of making an adjustment of the gradient of the pres­

sure receiving member. 

Preferably, the transmitting member is disposed between the pres­

sure receiving member and the adjusting plate, the fixed fulcrum fixes se-

5 curely one point of the pressure receiving member and the supporting plate 

and the adjusting plate is moved by manipulating the operating member in 

the step of making an adjustment of the gradient of the pressure receiving 

member, thereby causing the pressure receiving ·member to move via the 

'-· · transmitting member With the fixed fulcrum acting as a pivot. As a result, 

10 the gradient of the pressure receiving member is adjusted to make an adjust-
. . 

ment of the parallelism between the upper die and the lower die. 

Preferably, the adjusting plate ~ a slanting surface with a slant­

ing angle and the transmitting member moves on the slanting surface as the 

adjusting plate moves in the step of making an adjustment of the gradient of 

15 the pressure receiving member, thereby causing the pressure receiving mem­

ber to slant. 

Preferably, the adjusting plate has a slanting surface with a slant­

ing angle, the transmitting member has a pair of seats and a true sphere dis­

posed between the pair of seats, one seat of the pair of seatS is fixed onto the 

20 pressure receiving member and the other seat of the pair of seats slides along 

the slanting surface as the adjusting plate is moved in the step of making an 

adjustment of the gradient of the pressure receiving member, thereby causing 

the pressure receiving member to move via the true sphere and the foregoing 

one.seat. 

30. 

Preferably, the adjusting plate comprises two adjusting plates of a 

fust adjusting plate and a second adjusting plate, the fust adjusting plate and 

second adjusting plate are located apart from each other and the distance be­

tween the fust adjusting plate and the fixed fulcrum is the same as the dis­

tance between the second adjusting plate and the fixed fulcrum. 

_Preferably, the molded product is an optical device. 

Preferably, the operating .member comprises a micrometer and a 

scre\v linked '.vith the micrometer, the adju,sting plate has a slanting siz:ace 
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with a slanting angle and, in the step of making an adjustment of the gradient 

of the pressure receiving member, the screw is rotated by manipulating the 

micrometer to cause the adjusting plate to shift in position, thereby causing 

the pressure receiving member to slant via the transmitting member. 

Next, a description is given to the steps of molding an optical device 

by the use of a precision device molding machine structured as described in 

above· and adjusting the parallelism of the optical device. The molding 

method is described in the fore~oing first and second exemplary embodiments. 

First, the optical device is provisionally molded. ?vfore specifically, 

the compound 2 is placed· at a predetermined position of the lower die 13b and 

then the pressure applying plate 1 is lifted, thereby having the lower die 13b 

and upper die 13a put together to engage each other. 

Under this condition, the·_ compound 2 is heated and pressed. Thereafter, 

15 when the compound 2 is formed of a thermoplastic resin, the compound· 2 is 

cooled and the pressure applying plate 1 is moved down. Then, the molded 

optical· device is taken out of the molding die. When the compound 2 is 

formed of a thermosetting resin, the pressure applying plate 1 is moved down 

after the compound 2 is hardened. After that, the molded optical device is 

20 taken out of the molding die. Thus,. the optical device is provisionally 

molded . 

. Then, the provisional molded optical device is checked for parallel­

ism by having the parallelism of the optical device measured at a plurality of 

points around the perimeter thereot: for example, or altematively, by having 

.25 the interference· stripes measured by the use of an optical measurement in­

strument. Thus, the parallelism of the entire provisiOnal molded product 1$ 

checked. Further, ba~ed on the measurement result of the provisional mold-. 

ed product, a proper amount of c~mpensating adjustment of the parallelism 

adjustment mechanism is determined in order for the necessary parallelism to 

30 be established. 

In order to correct the parallelism of the provisional molded product 

thus obtained to have· a predeterminerl degree of accuracy. the parallelism 
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adjustment mechanism of the molding machine is adjusted. More specifi­

cally, three bolts of the second fi."'<ing bolt 5a, third focing bolt 5b and first fi."C­

ing bolt 5c are loosened and the first micrometer head 10 and second micro­

meter head lOa are rotated, thereby making the upper die 13a slant to a de-

5 ~ired angle via the pressure receiving member such as the pressure receiving 

plate 3 or pressure receiving block 15, second t~e· sphere 7 a and third true 

._. sphere 7b, pair of seats 6a and 16a and pair of seats 6b and 16b. Thus, the 

angle of the upper die 13a is adjusted to establish a predetermined degree of 

accuracy in parallelism. 

10 Thereafter, a product to be molded is molded again by the use of the 

molding machine adjusted as-described in above. 

Further, as needs require, the foregoing steps are repeated. Thus, 

a molded product with a desired degree of accuracy in dimensions is produced. 

According to this molding method, the pressure receiving member is adjusted 

15 to close to 1 µm at minimum in gradient. -As a result, the dimension81 error 

of the molded product is allowed to be adjusted to close to 1 µm. 

Thus, according to the precision device molding machine of the pre­

sent invention, the gradient of the upper die iS allowed to be controlled in or-

20 der to obtain a precision device with a required degree of accuracy in parallel­

ism without being affected. by the accuracy and thermal distortion of the ma­

terials constituting the molding machine. As a result, a precision device 

with excellent dimensional accuracy is obtained. In addition, the molding 

steps involved can be readily automated. Moreover, by having the magni-

25 tude of gradient of the adjusting plate and the radius of curvature of the true 

sphe~ varied, the resolving power of adjustment cm be established freely: 
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What is claimed is: 

plate; 

1. A precision device molding machine comprising: 

(a) a supporting plate; 

(b). a parallelism adjustment mechanism held by said supporting 

(c) a pressure applying plate that is movable up and down; 

(d) a lower die disposed on an upper surfaee of said pressure applying 
. ..__ plate; 

10 (e) a molding control means; and 

(:f) an upper die disposed on said parallelism adjustment mechanism, 

wherein, when said pressure applying plate is moved upward, said 

upper die and lower die are engaged with each other to form a molding die, 

wherein said parallelism adjustment mechanism comprises a pres-

15 sure receiving member, an adjusting plate, a transmitting member, a fixed 

fulcrum and an operating member, 

wherein said transmitting member is disposed between said pressure 

receiving member and said adjusting plate, 

wherein said fixed fulcrum .. fixes securely one point of said pressure 

20 receiving member and said supporting plate, 

wherein said adjusting plate· is moved by having said operating 

member manipulated, and 

wherein said pressure receiving member is slanted with said fixed 

fulcrum acting as a pivot via said transmitting member as said adjusting 

2.5 plate is being moved, 

thereby a gradient of said pressure receiving member is adjusted, 

parallelism between said upper die and said lower die is adjl,l.sted, and a 

compound in a cavity formed in said molding die is molded. 

angle, 

2. The precision device. moldirig machine according to Claim 1, 

wherein said adjusting plate has a slanting surface with a slanting 



5 

. This Sheet Has Been Replaced 

flllllll /Ill// llll/l/ llll 28 11111111111111 11111 11111 If 1111 
* C L M S * 

wherein said transmitting member is moved on said slanting surface 

when said adjusting plate is moved, and 

wherein said pressure receiving member is slanted as said transmit­

ting member is being moved. 

3. The precision device mo~ding machine according to Claim 2, 

wherein said transmitting ~ember comprises a pair of seats and .a 
true sphere disposed between said pair of seats, 

wherein one seat of said pair of seats is fixed onto said pressure re- . 
10 · ceiving member, 

15 

wherein another seat of said pair of seats slides along said slanting 

surlace of said adjusting plate as said adjusting plate is being moved, and 

wherein said pressure receiving member is moved via said true 

sphere and said one seat as said another seat is sliding. 

4. The precision device molding machine according to Claim. 1, 

wherein said adjusting plate comprises two adjusting plates of a first 

adjusting plate and a second adjusting plate, 

wherein said first adjusting plate and second adjusting plate are lo-

20 cated apart from each other, and 

wherein a distance between sai~ first adjusting plate and said fixed 

fulcrum equals to a distance between said second adjusting plate and said 

fixed fulcrum. 

5. T):ie precision device molding machine according to Claim 1, 

wherein said adjusting plate comprises two adjusting plates of a first 

adjusting plate and a second adjusting plate, and 

wherein said fixed fulcrum, first adjusting plate and second adjusting 

plate are located ori the apexes of a regular triangle, respectively. 

6. The precision device molding machine according to Claim l, 

further comprisin~ a fixing member to fix ser.urdy said parallelism adjus::-
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ment mechanism onto said supporting member, 

wherein said fixing member has a function of ti.mg said parallelism 

adjustment mechanism onto said supporting member after said parallelism 

adjustment mechanism is adjusted in parallelism thereof. 

7. The precision device molding machine according to Claim 1, 

wherein said upper die and lower die are adjusted to an error of 1 µm 

minirnum in parallelism therebetween. 

8. The precision device molding machine according to Claim 1, 

wherein said precision device is an optical device. 

9. The precision device molding machine according to Claim 1, 

wherein said operating member comprises a micrometer and a screw 

15 linked with said micrometer, 

angle, 

20 and 

wherein said adjusting plate has a slanting surface with a slanting 

wherein said screw is rotated by manipulating said micrometer, 

wherein said adjusting plate is moved as said screw is being I'.Otated, 

wherein said pressure receiving member is slanted via said transmit­

ting member as said adjusting plate is being moved. 

10. A precision device molding machine comprising: 

25 (a) a supporting plate with an upper plate and a side plate; 

(b) a parallelism adjustment mechanism held by said supportmg 

plate; 

(c) a pressure applying plate that is movable up and down; 

(d) a lower die disposed on an 1lpper surface of said pressure applying 

30 plate; 

<e) a molding control means; and· 

rf, an upper rlie disposed on said parallelism adjustment mechanism. 
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wherein said precision device is an optical device, 

wherein, when said pressure applying plate is moved upward, said 

upper die and lower die are engaged with each other to form a molding die, 

wherein said parallelism adjustment mechanism comprises a pres-

5 sure receiving member, an adjusting plate, a transmitting member, a fixed 

fulcrum and an operating member, 

10 

wherein said adjusting plate comprises a first adjusting plate and a 

second adjusting plate, · 

wherein each respective adjusting plate of said first adjusting plate 

and second adjusting plate has a slanting surface with a gradient, 

wherein said fixed fulcrum has said first true sphere, 

wherein said transmitting member comprises a second true sphere 

and a third true sphere, 

wherein said operating member comprises a first operating member 

15 to move said first adjusting plate and a second operating member to move said 

second adjusting plate, 

wherein said each respective adjusting plate is located between an 

upper surface of said pressure receiving plate and said upper plate, 

wherein said second true sphere is disposed between a slanting sur-

20 face of said first adjusting plate and an upper surface of said pressure receiv­

ing plate, 

wherein said third true sphere is disposed between a slanting surface 

of said second adjusting plate and an upper surface of said pressu...-re receiving 
. . 

plate, 

2.5 wherein each respective true sphere of said first true sphere, second 

true sphere and third true sphere is located on the apexes of a regular trian­

gle, 

wherein said each respective adjusting plate is moved in a traversing 

rurection when said each resp~ctive operating member is manipulated, and 

30 · · · wherein,· said pressure receiving plate is made to slant in a· vertical · 

direction vi.a said each respective true sphere with said fixed fulcrum acting as 

a pivot as said each respective adjusting plate is bein~ moved and sairl pres· 
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sure receiving plate is adjusted in parallelism, 

thereby having said pressure receiving plate adjusted in gradient, 

having a degree of parallelism between said upper die and said lower die ad­

justed. and having a compound in a cavity formed with said molding die 

5 molded. 

IL The precision device molding machine ~ccorcling to Claim 10, 

wherein said parallelism mechanism further coip.prises a ~hifting 

amount measurement mechanism, and 

10 wherein said shifting amount measurement mechanism has a func-

15 

tion of measuring and confirming an amount of shifting in position of said 

respective adjusting plates. 

12. The precision device molding machine according to Claim 10, 

wherein said parallelism adjustment mechanism further comprises 

an automatic control means for controlling a shifting amount automatically, 

and 

wherein said automatic control means detects a deviation of said 

pressure applying plate from a reference plane in parallelism and determines 

20 a shifting amount for said each respective adjusting plate automatically. 

13. The precision deVice molding machine according to Claim 10, 

wherein said operating member has a micrometer head, and 

wherein said micrometer head comprises a first micrometer head to 

25 drive said first adjusting plate and a second micrometer head to drive said 

second adjusting plate. 

14. The precision device molding machine according to Claim 10, 

wherein said transmitting member comprises a s~cond pair of seats, a 
. ·20 •. thlrd pair of seats, a second true sphere disposed betWeen said second. 'Iirur ()f. .. . . . ' '., .. 

-_,:herein said fi.."<ed fulcrum comr;f~si::s a first pair of seats and ~1 w..;,<:: 
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sphere disposed between said first pair of seats, 

wherein one seat of said second pair of seats is fi."Ced onto said pres­

sure receiving plate, 

wherein one seat of said third pair of seats is fi.."<ed onto said pressure 

5 receiving plate, 

wherein, as said each respective adjusting plate is being moved, other 

seats of said pairs of seats slide along said slanting surface of said respective 

adjusting plates, and 

-... wherein, as said other seats are sliding, said pressure receiving plate 

10 is via said second true sphere and third true sphere. 

15. A precision device molding machine comprising: 

(a) a supporting plate with an upper plate and a side plate; 

(b) a parallelism adjustment mechanism held by said supporting 

15 plate; 

plate; 

20 

(c) a pressure applying plate that is movable up and down; 

(d) a lower die disposed on an upper surface of said pressure applying. 

(e) a molding control means; and 

(f) an upper die disposed on said parallelism adjustment mechanism, 

wherein said precision device is an optical device, 

wherein, wheq. said pressure applying plate is moved upward, said' 

upper die and lower die are engaged with each other to form a molding die; 

wherein said parallelism adjustment mechanism comprises a pres-

2.5 sure receiving block, an adjusting plate, a transmitting member, a fixed ful-

crum and an operating member, 

wherein·said adjusting plate comprises a first adjusting plate and a 

second adjusting plate, 

wherein each respective adjusting plate of said first adjusting plate 

2Q and second adjusting plate has a slai1ting surface \vith a gradient, . 
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wherein said operating member comprises a first operating member 

to move said first adjusting plate and a second operating member to move said 

second adjusting plate, 

wherein said each respective adjusting plate is located between a side 

5 surface of said pressure receiving block and said side plate, 

wherein said second true sphere is disposed between a slanting sur­

face of said first adjusting plate and an side s~ce of said pressure receiving 

block, 

wherein said third true sphere is disposed between a slanting surface 

of said second adjusting plate and an side surface of said pressure receiving 

block, 

wherein said :fi..'"{ed fulcrum and each respective true sphere of said 

second true sphere and third true sphere is located on apexes of a regular tri­

angle, respectively, 

15 wherein said each respective adjusting plate is moved in a vertical 

direction when said each respective operating member is manipulated, and 

wherein said pressure receiving block is made to slant in a traversing 

direction via said each respective true sphere with said fixed fulcrum acting as 

a pivot as said each respective adjusting plate is being moved and said pres-

20 sure receiving block is adjusted in parallelism, 

thereby having said pressure receiving block adjusted in gradient, a 

degree of parallelism between said upper die and said lower die adjusted and 

? compound in a cavity formed with said molding die molded. 

16. The precision device molding machine according to Claim 15, 

wherein said parallelism adjustment mechanism further comprises 

a shifting amount measurement mechanism, and 

wherein said shifting amount measurement mechanism has a func­

tion of measuring a shifting amount of said each respective adjusting plate 

· · 3} and then making a confirmation thereof. · · ·· · · -- · 
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wherein said parallelism adjustment mechanism further comprises 

an automatic control means to control a shifting amount, and 

wherein said automatic control means detects a deviation of said 

pressure applying plate from a reference plane in parallelism and determines 

5 a shifting amount for said each respective adjusting plate automatically. 

18. The precision device molding machine according to Claim 15, 

wherein said operating member has a micrometer head, and 

10 

·wherein said micrometer head comprises a first micrometer head to 

drive said first adjusting plate and a second micrometer head (lOa) to drive 

said second adjusting plate. 
' 
~· 

19. The precision device molding macJ:rine according to Claim 15, 

wherein. said transmitting member comprises a second pair of seats, a 

15 third pair of seats, a second true sphere disposed between said second pair of 

seats and a third true sphere disposed between said third pair of seats, 

wherein one seat of said second pair of seats is fixed onto said pres­

sure receiving block, 

wherein one seat of said third pair of seats is fixed onto said pressure 

20 receiving block, 

wherein, as said each respective adjusting plate is being moved, other 

seats of said pairs of ~eats slide along said slanting surface of said each 

·respective adjusting plate, and 

wherein, as said other seats are sliding, said pressure receiving plate 

215 slants via said second true sphere and third true sphere. 

.... &L 

20. The precision device molding machine according to Claim 15, 

wherein said parallelism adjustment mechanism further comprises a 

bearing, and 

.. _ wherein said pressure receiving block is supported by said bearing, 

.-_.j ..!, '~~~'t'"1r·o; I~O'" ffiul.'u..::~::; ~· '"""'(·i . ..:.i(J"l"' ,.; •.·:1·u i,\. U;;;nO" ~; ffiCJ;,J;,.-c~ - ................... \;.. .1. ... ~.J:..&. ... ... .. "';o ...... ~ ............. - ... • 1 ..lt:'.' • ... _ ...... u... ~.....;.J."::"...... ...~ .. "'=' 

.~ 

' 
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machine, said molding machine comprising: 

(a) a supporting plate; 
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(b) a parallelism adjustment mechanism held by said supporting plate, 

wherein said parallelism adjustment mechanism comprises a pressure 

5 receiving member, an adjustj.ng plate with a slanting surface, a trans­

mitting member, a fixed fulcrum and an operating member; 

(c) an upper die disposed on a lower surface of said pressure receiving 

plate; 

'... (d) a pressure applying plate that is movable up and down; 

10 (e) a lower die disposed on an upper surface of said pressure applying 

plate; 

(f) a molding control means; and 

(g) a fixing member to fix said pressure receiving member onto said sup­

porting plate, 

15 said molding method comprising the steps of: 

(1) adjusting a gradient of a pressure receiving member, 

wherein said step of adjusting a gradient of said pressure receiv­

ing member comprises a step of manipulating said operating member, 

thereby having said adjusting plate moved, and 

·wherein, as said adjusting plate is being moved, said pressure re-. 

ceiving member is slanted via said transmitting member with said fixed 

fulcrum acting as a pivot, a gradient of said pressure receiving member is 

adjusted and an adjustment of parallelism between said upper die and 

said lower die is made; 

(2) fixing said pressure receiving member onto said supporting plate 

by means of said fixing member under a condition where a gradient of said 

pressure receiving member -is adjusted by said parallelism· adjustment· 

mechanism; 

(3) having said pressure applying plate lifted to make said lower die 

30 and upper die engage with each other and molding a compound in a molding 

die formed with said 10\ver die and upper die; and 

(4) taking out a provisional molded product as described by ha1;in.g 
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said lower die moved down. 

22. The molding method according to Claim 21, further comprising 

the step of 

(5) measuring dimensions of said provisional molded product; 

(6) repe·ating steps of making an adjustment of gradient of said pres­

sure receiving member after making a comparison between dimensions 

measured on said provisional molded product and .desired dimensions thereof; 

and 

(7) operating again said molding machine to put out a molded product 

after repeating steps of making an adjustment of gradient of said pressure 

receiving member. 

23. The.moldingmethod accordingto Claim 21, 

15 wherein said transmitting member is disposed between said pressure 

receiving member and said adjusting plate, 

wherein said fixed fulcrum fixes securely one point of said pressure 

receiving member and said supporting plate, and 

wherein said adjusting plate is moved, by said operating member is 

20 manipulated in a step of making an adjustment of gradient of said pressure 

receiving member, 

wherein said pressure receiving member is moved via said transmit­

ting member with said fixed fulcrum acting as a pivot, 

thereby a gradient of said pressure receiving member to be adjusted 

25 and parallelism between said upper die and said lower die to be adjusted. 

24. The molding method according to Claim 21, 

wherein said adjusting plate has a slanting surface with a slanting 

angle, and 

wherein said transmitting member is moved on said slanting surface 

as said adjusting plate is being moved in said step of adjusting a gra~ent of 
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25. The molding method according to Claim 21, 

wherein said adjusting plate has a slanting surface with a slanting 

5 angle, 

wherein said transmitting member comprises a pair of seats and a 

true sphere disposed between said pair of seats, 

wherein one seat out of said pair of seats is fixed onto said pressure 

~· receiving member, 

10 wherein, as said adjusting plate is being moved. another seat out of 

15 

said pair of seats slides along said slanting surface of said adjusting plate in 

said step of adjusting a gradient of said pressure receiving member, 

thereby causing said pressure receiving member to move via said true 

sphere and said one seat. 

26. The molding method according to Claim 21, 

wherein said ~djusting plate comprises two adjusting plates of a first 

adjusting plate and a second adjusting plate, 

wherein said first adjusting plat~ and second adjusting plate are lo-

20 cated apart from each other, and 

wherein a. distance between said first adjusting plate and said. fixed 

fulcrum equals to a distance between said second adjusting plate and said 

· fixed fulcrum. 

27. The molding method according to Claim 21, 

wherein said molded product is an optical device. 

28. The molding method according to Claim 21, 

wherein said operating ID:ember comprises a micrometer and a screw 

30 linked with said micrometer, .. 

wherein said adjusting plate has a slanting surface with a slanting 

angle-, and 
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wherein said screw is rotated by having said micrometer manipulated 

in said step of adjusting a gradient of said pressure receiving member, 

thereby causing said adjusting plate to move and said pressure 

receiving member to be slanted via said transmitting member. 

plate, 

29. The molding method according to Claim 21, 

wherein said molded product is an optical device, 

wherein said supporting plate has an upper plate, 

wherein said pressure receiving member has a pressure receiving 

wherein said fixed fulcrum has a first true sphere, 

wherein said pressure receiving plate is fixed onto said upper plate 

via said first true sphere, 

wherein· said adjusting plate comprises a first adjusting plate and a 

15 second adjusting plate, 

wherein each respective adjusting plate of said first adjusting plate 

and second adjustlllg plate has a slanting surface with a slanting angle, 

wherein said each respective adjusting plate is loca~ed between an 

upper surface of said pressure receiving plate and said upper plate, 

2D wherein said transmitting member comprises a second true sphere 

25 

30 

and a third true sphere, 

wherein said seoond true sphere is disposed between a slanting sur­

face of said first adjusting plate and an upper surface of said pressure receiv­

. ingplate, 

wherein said third true sphere is disposed between a slanting surface 

of said second adjusting plate and an upper surface of said pressure receiving 

plate, 

wherein e~ch respective true sphere of said first true sphere, second 

true sphere and third true sphere is located at the apexes of a regular triangle, 

.,...,. herein said opera~l!lg member comprises a first operating member 

to move said first adjusting plate and a second operating member rn move said 
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wherein .said step of adjusting a gradient of said pressure receiving 

member comprises the step of: 

moving said respective adjusting plates in parallel with one another 

when said each respective operating member is manipulated; 

slanting said pressure receiving plate up and down via said each 

respective true sphere with said first true sphere _acting as a pivot as said each: 

respective adjusting plate is being moved; and 

plate. 

plate, 

block, 

making an adjustment of parallelism of said pressure receiving 

30. The molding method according to Claim 21, 

wherein said molded product is an optical de~ice, 

wherein said supporting plate comprises an upper plate and a side 

wherein said pressure receiving member has a pressure receiving 

wherein said adjusting plate comprises a first ::i.c!.j~sting pbte and a 

second adjusting plate, 

wherein said each respective· adjusting plate of said first adjusting 

20 plate and second adjusting plate has a slanting surface with a gradient, 

\vherein said. .;.ri:L!1:)u.ili;i::ini:; ill.c.i.ll.OE:r comprises a second true sphere 

25 

and a third true sphere, 

wherein said each respective adjusting plate is located between a side 

surface of said pressure receiving block and said side plate, 

wherein said second true sphere is disposed between a slanting sur­

face of said first adjusting pla_te and a side surface of said pressure receiving 

block, 

wherein said third true sphere is disposed between a slanting surface 

of said second adjusting plate and a side surface of said pressure receiving 

3J block, 

wherein said fixed fulcru.m, second true spheri? and third true .:;pheri:: 
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wherein said operating member comprises a first operatin~ memher 

to move said first adjusting plate and a second operating member to move said 

second adjusting plate, and 

wherein said step of adjusting a gradient of said pressure receiving 

5 member comprises the step of: 

10 

15 

movilig said each respective adjusting plate up and down when said 

each respective operating member is manipulated; 

having said pressure receiving block s4mted in a horizontal direc­

tion via said each respective true sphere with said fi."!:ed fulcrum · acting as a 

pivot as said each ·respective adjusting plate is being moved; and 

making an adjustment of parallelism of said pressure receiving 

block. 

31. The molding method according to Claim 21, 

wherein said parallelism adjustment mechanism further comprises a 

shifting amount measurement mechanism, and 

wherein said step of adjusting a gradient of said pressure receiviilg 

member comprises the step of measuring an amount of shifting of said each 

respective adjusting plate and making a confirmation thereof by means of said 

20 shifting amount measurement mechanism. 

32. The molding method according to Claim 21, 

wherein said parallelism adjustment mechanism further comprises 

an automatic control means to control a shifting amount, and 

25 wherein said step of adjusting a gradient of said pressure receiving 

20 

member comprises the step of detecting a deviation of said pressure applying 

plate from a reference plane in parallelism and determining an amount of 

shifting of said each respective adjusting plate automatically by means of said 

automatic control means. 

33. The molding method according to Claim 21: 

•.vherein said transmitting member comprises a second pair of seats, a 
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third pair of seats, a second true sphere disposed bet\veen said second pair of 

seats and a third true sphere disposed between said third pair of seats, 

wherein one seat of said second pair of seats is :fi."'!Ced onto said pres­

sure receiving block, 

5 wherein one seat of said third pair of seats is :fi."'!Ced onto said pressure 

10 

15 

,receiving block, and 

wherein said step of adjustitig a gradient said pressure receiving 

member comprises the step of making other seats of saiQ. pairs of seats slide 

along said slanting surface of said each respective adjusting plate as said each 

respective adjusting plate' is being moved and making said pressure receiving 

plate slant via said second true sphere and third true sphere as said other 

seats are sliding. 

34. The molding method according to Claim 21, 

wherein said upper die and lower die are adjusted to an error ofl µm 

minimum in parallelism therebetween. 

35. The molding method according to Claim 21, 

wherein said adjusting plate comprises two adjusting plates of a first 

20 adju,sting plate and a second adjusting plate, and 

wherein said fixed fulcrum, first adjusting plate and second adjusting 

plate are located on the apexes of a regular triangle, re~pectively. 


