ENCLOBED MULTI - BLADE SQUEEGEE STRUCTURE FOR SCREEN PRQ@NDQG
BACKGROUND OF THE | NVENTI ON 1. Field of the Invention The presént

i nyenti.on felates to sereew printing. Specifically the present 'gygi ' 9
relates to a squegee bl ade assenbly strycture for enclosed squ e ng’
screen printing which is optim zed for various printing nodes (i.e.
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art For prlntlng electric circuit patterns on an insul ating base board
a so-called "screen printing" has been hitherto used.. The prlntlng :

BACKGROUND QF THE INVENTION
1. Field of the [nvention
The present invention relates to screen
printing. Specifically the present invention
" relates to a squegee blade assembly structure for
enclosed squegee type screen printing which is
optimized for various printing modes (i.e.
variable width printing, etc.) encounted in
screen printing.of solder, etching compounds, or
the like, utilized in the manufacture of electronic
- components (i.e. printed circuits, etc.).
5 inti f the Related
For printing electric circuit patterns on an
insulating base board, a so-called "screen
printing" has been hitherto used. The printing
system employed in this printing comprises
generally a screen (or mesh) plate which is put
on an insulating base board to be printed, and a’
squeegee (viz., ink squeezing device) which runs
on the screen plate while sque€zing a given
amount of viscous conductive compound, such
as solder or conductive ink, etc., onto the screen
plate and pressing the screen plate against the
insulating base board. With this, a desired
- circuit pattern of the conductive ink is printed
on the surface of the insulating base board,
which pattern coincides with a perforated print
pattern defined by the screen plate. The base
board thus printed is then removed from the




system enployed in this printing conprises generally a screen (of nesh)

. plate whisch is put on an insulating base board to be printed, and a
squeegee (viz., ink squeezi‘ng device) which runs on the screen plate while
squeezing a given anmount of viscous condpctive conpound, such as sol der or
conductive ink, etc., onto the screen plate and pressing the screen plate
agai nst the |nsulat|n
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2 screen pl ©F auﬂdtanadess steekimes |1Ehed tkesuit pattern. The
screen plate I's ANgEE A printing plate and a mask plate are
used for applying such a conducitive compound
on a circuit substrate. Squeege arrangements
commonly employed for such operations include
an open type and and an enclosed type which
includes a housing portion.

Such a conventional screen pr1nt1ng dev1ces
as described above has been disclosed for
example, in Japanese Patent Application First
printing No. 19275/1989.

However, according to such conventional
screen printing arrangement, there remain
drawbacks. |

For example, according to the requiremerits
of modern manufactured electronic components,
a circuit density is quite high. That is very thin
connective lines of the circuit pattern which-
must be printed by the screen printing apparatus
reliably, preferably at high speed and low cost.

Mainly, in such enclosed type printing
apparatus, printing is carried out by supplying a
printing material to a chamber having the mesh
screen at a lower side thereof under pressure.
The material is there agitated and kneaded to
maintain sufficient viscosity of the material
which is supplied to and excess retrieved from a
squeegee opening. The temperature of such a
printing chamber is controlled and sealed with
an inert gas. :



//6?/;istainless steel mesh or the Ilike. - A screen printing plate and a
mask plate are used for applying such a conducitive .conpound on a circuit
substrate. Squeege arrangenents commonly enpl oyed for such operations
include an open type and and an encl osedgtype which includes a housing
portion. Such a conventional screen printing devices as descri bed above
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printing aprnaduwithiarhighsdensity of pyintediines. Because
of the high density and fine pitch required of
modern printed circuits, and other factors such
-as providing a high density conductive plating
having a fine pitch width remain to be solved.
| In addition, since a desired circuit pattern of
the conductive ink is printed on the surface of
the insulating base board, which pattern
coincides with a perforated print pattern defined
by the screen plate. The base board thus printed
is then removed from the screén plate and
heated for fixing the printed circuit pattern. The
screen plate is constructed of a stainless steel
mesh or the like. - -
For improving the quality of the printed
pattern on the base board, it is necessary to
clean the screen plate at certain intervals.
Hitherto, various cleaning devices have beén
proposed and put into practical use for such
purpose. However, due to their inherent
construction, a satisfactory cleaning effect is
difficult to obtain and also such clean apparatus
tend to be costly. |
Also, in such screen printing processes for
printing of circuits etc., a screen printing plate
and a mask plate are used for applying the
printing material ont6o the substrate according
to the predetermined image pattern. Such




printing material to a chanber having the nesh screen at a | ower side
thereof under pressure. The material is there agitated and kneaded to
maint ai'n sufficient vi scosity of the material which is supplied to and
excess retrieved froma squeegee openings The tenperature of such a
printing chanber is controlled and sealed with an inert gas.
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conductive phgitldsed or open type squeegee assemblies.

The present invention further relates to a
squeegee blade for effecting such screen printing
operations according to the method of the
invention.

- Since fine-pitch narrow patters are requested
for printing, the size of a grain of a printing
material becomes finer. Therefore, it is difficult
to print narrow patters owing to diversification
of pattern surfaces, substrate material, and
printing material. It also becomes difficult to
stably and continuously print'mixed patters
consisting of narrow and wide patterns.

When using a metal squeegee blade on a
mesh screen or a very thin metal screen, the
following problem are commonly encountered;

‘1) damage to a main surface of the printing plate
at front and rear ends thereof inflicted by
movement of the squeegee blades extending in a
transverse direction to a printing direction
‘across the width of the screen plate; 2)
imperfections caused by residual printing
material left on the screen plate after printing
due to the low viscosity of some of the printing
material used in such screen printing operations
(i.e. solder or the like); 3) unevenness of printing
pressure at concave portions of a printing
screen, or when so-called 'half pitch' screen
printing plates are utilized having more than one"



having a fine pitch wdth remain to be sol ved. “In addition, since a
desired,circuit pattern of the conductive ink-:s printed on the surface of
t he' i nsul ati ng base board, which pattern coincides with a perforated print .
pattern defined by the screen plate. Thg base board thus printed is then
renmoved fromthe screen plate and heated for fixing the printed circuit
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abras1on of the squeegee blade material |
particularly if the printing material utilized is
very hard, thus it becomes difficult to assure
consistency of 'printing results and further,
problems occur in terms of energy saving,
frequency of blade replacement, and stable
production speed and quality; and 6) arriving at
a suitable structure for a squeegee blade
according to operations when a printed surface
of a single article requires that mixed wide,
narrow, large and small patt‘erns be printed.

Thus, it has been required in the art to
provide a reliable, simple and compact structure
for carrying out variable width screen printing
for circuit patterns.

Further, it is required that the substantially
heavy printing materials utilized in such circuit
printing be sutiably agitated to maintain proper
viscosity therof. Providing a compact assembly -
for screen printing in which reliable agitating
means and control mechanisms are enclosed has
also been required in the art.

In addition the structure of such an enclosed
multi-blade squeegee structure must assure a
functional relation between a printing material
agitiating portion and a squeegee blade portion




printing material ont6o the substrate according to the predeterm ned i mage
patierns Such _ 4 screen printing plates are
comonly of the netal type or alternatively the nesh type. A squeegee
device frequently used are the above negtioned, enclosed or open type
squeegee assenbli es. The present invention further relates to a
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It is therefore an object of the present
invention to provide a screen cleaning device for
use in the screen printing, which is free of the
drawbacks of the related art.

It is further an object of the invention to
provide a method of screen printing and
apparatus therefor which can effect reliable and
‘high speed circuit printing in which cleaning
operation is reliably assured.

According to still another aspect of the
invention, there is provided a' compact assembly
for screen printing in which reliable agitating
means and control mechanisms are enclosed.

According to a first aspect of the present
invention, there is provided an enclosed multi-
blade squeegee arrangement for screen printing .
comprising: a housing portion having a printing
material supplying chamber provided therein; a
replacable squeegee having a predetermined
width; a squeege control portion for movably
controlling the squeegee for effecting printing
operation; and retaining means for mounting a
squeegee blade, a width of the retaining means
being adjustable for accommodating a selected
one of the interchangeable squeegees.

According to another aspect of the invention
there is.provided a printing material agitating
apparatus for an enclosed squeegee type screen




stably and continuously print mxed patters consisting of narrow and wi de

patterns, When using a netal squeegee bl ade on a nesh screen or a very
thin nmetal screen, the follow ng problemare commonly encountered; 1)
damage to a main surface of the printingplate at front and rear ends

thereof inflicted by novenment of the squeegee bl ades extending in a
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hamber; a plurality of agitating members
attached to the movable shaft; and drive means
for moving the movable shaft for effecting
agitation of printing material in the chamber.
In addition, according to a still further
“aspect of the invention there is disclosed a
paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits, comprising: a front blade
being disposed foremost in a predetermined
printing direction; a rear blade disposed behind
side front blade relative the printing direction
and aligned substantially in parallel therewith;
the front and rear blades being vertically
movable for adjusting a printing pressure and
communicated with a printing material outlet
portion of a printing material processmg
- chamber of a printing apparatus.
Brief Description of the Drawings =
- The objects and advantages of the present
invention will be apparent from the following
description taken in conjunction with the
accompanying drawings. In the Drawings:
Fig.1 . is a schematic
illustration of a printing material processing
mechanism according to a first preferred
embodiment of the present invention;



5 depth of pattern fornmed thereon to be printed; 4) residual printing
material, remaining on a printed article or conversely, printed areas of the
article having the printing materi al renoved therefrom by passage of a
squeegee bl ade, particularly with fine gtch printed areas; 5) abrasion of
t he squeegee bl ade material particularly if the printing material utilized
Is very hard, thus it becones difficult to assure consistency of printing
results and further, problens occur in terns of energy saving, frequency of
bl ade repl acenment, and stable production speed and quality; and 6) arriving
at a suitable structure for a squeegee bl ade according to operations when a
printed surface of a single article requires that m xed wide, narrow, |arge

and snmall patterns be printed. Thus, it has been required in the art. to
provide a reliable, sipple and_conpact, structure.for carrfifg out variable
wi dth screen pridtigg2 1S @ schematic view of essentia

portions of the of a screen printing device
according to the invention;

Fig. 3 is an perspective view of a printing
material processing portion which may be
utilized in the mechanism of Figs. 1 and 2;

Fig. 4 shows an alternative construciton of a
printing material processing mechanism
according to the invention;

Fig. 5 shows another alternative construciton
of a printing material processihg mechanism
according to the invention;

Fig. 6 shows a fourth alternative
construciton of a printing material processing
mechanism according to the invention;

Fig. 7 shows a fifth alternative construciton
of a printing material processing mechanism
according to the invention; -

Fig. 8 shows a paired squeegee arrangement
mounted relative the printing material -
processing portion of the invention;

Fig. 9 shows another embodiment of a paired

- squeegee arrangement mounted relative the
printing material processing portion of the
invention; - |

| Fig. 10 shows yet another embodiment of a
paired squeegee arrangement mounted relative



for circuit patterns. _Further, it is required that the substantially
heavy printing materials utilized in such circuit printing be sutiably
agitated to maintain proper viscosity therof. Providing a conpact assenbly
for screen printing in which reliable agitating nmeans and control
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Figs. 12 shows a configuration of the paired
squeegee blade structure and the printing
material processing portion as mounted in an
enclosed multi-blade squeegee structure;

Fig. 13 is a schematic side view of a |
configuration of the printing material processing
portion and squeegee blade structure including
driving power sources according to another
embodiment of the invention;

Fig. 14 is a schematic sidé'view of another
configuration of the printing material processing
portion and squeegee blade structure including
driving power sources according to another
embodiment of the invention; ' |

Fig. 15 is a perspectiye view showing an
embodiment of a control mechanism structure
for an enclosed multi-blade squeegee
arrangement according to the invention;

Fig. 16 shows squeegee structure utilized in
screen printing operation; ) .

Figs. 17 A and B are schematic views of an
essential portion of the control mechanism of
Fig. 15; -

Fig. 18 shows additional structure of the control mechanism of Fig.15;

Figs. 19 A, 19 B and 19 C show enlarged
]persguactbve'vievvtafcxxnrpcnnets<3lesqp1eeqyae
mounting and control portion of the control
mechanism of Figs. 15 and 18;



It is therefore an object of the present invention to provide a screen
cl eani ng. device for use in the screen printing, which is free of the .
drawbacks of the related art. It is further an object of the invention
to provide a method of screen printing agd apparatus therefor which can
effect reliable and high speed circuit printing in mhlch cl eani ng operation
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operation; and repguni 5% TR ARd BY'aP §ide'and lateral views
respectlvely showing the structure and
arrangment of agitiation members according to a
further embodiment of the invention;

Figs 23 (A) and (B) are side and lateral views
respectively showing the structure and
arrangment of agitiation members according to a
still further modification of the preferred
embodiment; and

Figs. 24 (A), 24 (B) and 24 (C) collectively
respesent an exploded perpsective view of a
control bar and agitation member mounting
structure for the control mechanism of Figs. 15
and 18. |
Description of the Preferred Embodiment

Hereinbelow, a preferred embodiment of the
invention will be explained in detail with
reference to the drawings. Referring to Figs. 1 -
14, the enclosed squeegee structure according to
the invention is formed as a compact cylindrical
unit formed of of resilient metallic plate, for
example. The unit is closed by left and right side
plate and is formed with an upper intake port for
receiving printing material (i.e. solder paste) and
a lower outlet port for providing the printing
material to a printing portion, such as a




squeegee bl ade, a width of the retaining neans bei ng adjustable for
accommodati ng a sel ected one of the interchangeabl e squeegees.

Acecording to another aspect of the invention there is provided a printing
material agitating apparatus for an enchqsed squeegee type screen

7 printing device for printed circuits, conprising: a cylindrical printing
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invention thgeddctiretyosetpply printing material to a plurality
of different squeegee blade portions to effect
variable width screen printing. Also,

- temperature control means and printing material
agitating means for maintaining a desired
viscosity of printing material are provided.

Paired squeegee blades are rotatably driven
in a direction corresponding to a printing |
direction to oppose a contact surface of a screen
plate with controlled amounts of printing
material being supplied thereto for effecting
clean and accurate printing with simple
structure. A blade thickness t according to the
present embodiment is selected to be
approximately 0.1mm to 0.2mm for a fine print
blade and approximately 1mm to 3mm for a
thick print blade thereof.

Fig. 1 shows a lateral cross section of the
enclosed squeegee screen printing unit according
to a first preferred embodiment of the invention
facing in a printing direction therof. Cylindrical
rotation members 1, 2 are disposed in opposing
positions and connected for co-rotation around a
common axis, as best seen in Fig. 11. the
cylindrical rotation members 1, 2 are positioned
having longitudinal axes thereof in parallel to
the cylindrical housing of the unit. As will be
noted from Fig. 11, a gap of approximately 1mm
is determined between an outer surface of each



pai red bl ade squeegee arrangenment for an encl osed squeegee type screen
printing. device for printed circuits, conprising: a front blade being
di sposed forenost in a predetermned printing direction; a rear bl ade
di sposed behind side front blade relati® the printing di rection and

aligned substantially in parallel theremnth the front and rear bl ades
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are connected W1th identical side plate members
6L, 6R for controlling coaxial rotation of same. A
gear shaft 7 receives rotational energy from the
driving source Mc such as an electric motor for
example, and transmit the driving force to the
rotational gears 5-1, 5-2. Further, additional left
and right driving souces MR ML are provided for
independently providing driving force to the
internal gears 3-1, 3-2, 4-1, 4-2.

Fig. 2 shows alateral cross section of an
alternative embodiment of an enclosed squeegee
screen printing unit according to the invention.

In this modification, the cylindrical rotation
menibers 1; 2 are disposed in opposing positions
and connected for co-rotation around a common
axis positioned having longitudinal axes thereof
in parallel to the cylindrical housing of the unit
and a gap of approximately 1mm is determined
between an outer surface of each of the
cylindrical rotation members 1, 2 and an inner
surface of the cylindrical housing 15 of the unit
as with the previous embodiment. Also, internal
gears 3-1, 3-2, 4-1,4-2 transmit rotational driving
force to the cylindrical rotation members 1, 2.
Rotational gears 5-1, 5-2 are connected with
identical side plate members 6L, 6R for
controlling coaxial rotation of same. A gear shaft

—



8 Fig. 2 is a schematic view of essenti al portions of the of a

screen printing device according to the invention; Fig. 3 is an
perspect|ve view of a printing material processing portion which my be
utilized in the nechanismof Figs. 1 anqz2; Fig. 4 shows an alternative

construciton of a printing naterlal processi ng nechanisnyaccording to the
ter o br bRV BN AL A S o N R e P Shovd
a fourth al ih{@¢eeMc such as an electnc motor for example,
and transmit the driving force to-the rotational
gears 5-1, 5-2. Further, additional left and right
driving souces MR ML are provided for
independently providing driving force to the
internal gears 3-1, 3-2, 4-1, 4-2. In addition, |
chuck portions 8 which are connected between
the side plate members 6L, 6R and a driving
plates 9L, 9R engaged with a driving screws10L,
10R which are respectively driven by a dnvmg
power source Mv. :

In a printing material processing portion G
of the second embodiment, a cylindrical printing
material processing portion 11 having a slit
formed therein with a width w as shown in Fig. 3
is provided. An upper side of the printing
material processing portion 11 has a guard plate
13, formed of resilient metallic plate or the like,
disposed thereover with a printing material -
intake port E defined therethrough. The upper
guard plate 13 does not rotate according to
operation of the enclosed squeegee screen
printing unit. A side plate 14 is provided at each
side of the printing material processing portion
11.

Fig. 5 shows a contstruction of a printing
material processing portion 15 including upper
printing material inlet port 13 and lower
printing material outlet port 16 defined thereon.

Referring now to Figs. 6 and 7, perspective
view of further alternative configurations of the




construciton of a printing materi-al processi ng nechani smaccording to the
“invention; Fig. 7 shows a fifth alternative construciton of a printing
mat erial processing mechani smaccording to the invention; Fig. 8 shows
a paired squeegee arrangenent’ mounted rqhative the printing materi al
processi ng portion of the invention; Fig. 9 shows another enbodi ment of
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processmg portlon compnsmg upper and
lower portions 17u, 171 respectively provided
with interlocking portions J1, J2 of the upper
portion 17u and J3, J4 of the lower portion 171.
In fig. 7 a metallic single piece cylinder 15’ is
shown.

Referring now to Figs. 8 - 10 the relation
between the cylindrical printing material
processing portions G described hereinabove
(15, 17u, 171) and squeegee blade portions of the
arrangement according to the invnetion are
shown.

As may be seen m.the drdwings the
invention provides a paired blade arrangment
wherein each squeegee blade B is disposed at a
predetermined angular position to contact a
printing surface of a screen plate S and moved in
a printing direction P according to printing )
operation. The blades, denoted respectively as
left and right blades Bl, Br (or B'l, B'r( are
supplied with printing material via the printing
material outlet port 16 from the processing
portion G. According to the present structure,
the front blade relative to the printing direction
Bl, is vertically displaceable by distances D, d
according to a distance from the screen plate.
An upper side of the blade Bl being retracted to a
positon within the printing material supply
opening 16. According to clockwise rotation of
the cylindrical rotation members 1, 2




Fig. 11 is a cross-sectional side view of an interior structure of the
printing material process portion; Figs. 12 shows a configuration of

t he' paired squeegee bl ade structure and the printing material processing
portion as nounted i-n an enclosed nultiqgl ade squeegee structure; Fi g.
13 is a schematic side view of a configuration of the printing materi al
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Fig. 16 sho ,sg.ve aénsmguum i ipeofibes and further
- inlcudes a blade length adjustment means V
associated with at least one of the paired blades
Bl, Br.

Fig. 11 shows a cross-sectional view of the
printing material processing portion G including
the cylindrical rotation members 1, 2 and a

- connecting member 18 for joining the cylindrical
rotaion members 1, 2 for co-rotation.

Referring now to Fig. 12, a configuration of
an enclosed multi-blade squeegee structure for
screen printing is shown having a enclosed |
housing H and a roller unit R interposed between .
the printing material outlet port 16 of the
printing material processing portion G (15, 17)
and the blades B, Br. An upper portion W of the
housing H interfaces the assembly with a screen
printing apparatus (not shown).

Figs. 13 and 14 show the apparatus of the
invention according to further alternative
embodiments thereof. The shaded area K1, K2
and K3 of the drawings indicate driving power
units attached at a side of the printing material

- processing portion G (15, 17) for effecting .
control of squeegee movement. As may be seen
in Fig. 14, a two sets of paired squeegee blades
B, Br (1), Bl, Br (2) are provided in conjunction
with two printing material outlet ports 16a, 16b.



screen printing operation; Figs. 17 A and B are schematic views of an
essential portion of the control nmechanismof Fig. 15; Fig. 18 shows
addi'ti onal structure of the control mechanismof Fig.15; Figs. 19 A
19 B and 19 C show enl arged perspective q¢ ew of conponets of a squeegee

rmuntl ng and control portion of the control mechani sm of Figs. 15 and 18;
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1sposed at different angular pos1t10ns towar

and opposing the printing direction P. the '
driving power unit K3 of Fig. 14 may be
implemented for driving the cylindrical rotation
members 1, 2 for agitation of the printing
material and the driving power units K1, K2 are
active for squeegee control. As may be seen the
power unit K2 may act to raise and lower a
forward or rearward pair of the squeegee blades
B(1), B(2) according to a particular printing
operation.

Now, referring to P1gs 15-19,a control
mechanism for operation of an enclosed multi-
blade squeegee structure for screen printing
according to the invention will be described in
detail hereinbelow. According to the control
mechanism of the invention, variable width.
screen printing is preferrably enabled.

As may be seen in Fig. 15, the control
mechanism according to the invention includes a
top lid portion 51, outer wall portions 52 (see
Fig. 18), an outer wall support bar 53 (see Fig. 19
(C)) and a suspension portion 55 integrated with
the top lid portion 51 for mounting the control
mechanism within a screen printing apparatus
(not shown). According to mounting of the
control mechanism via the suspension portion
the assembly may be moved vertically and
horizontally in up, down, forward and rearward
directions. -



arrangnment of agitiation nenbers according to a further enbodi nent of the

I nventi on; Figs 23 (A) and (B) are side and |ateral views respectively
showi ng the structure and arrangnent of agitiation nenbers according to a
still further nodification of the prefeqred enbodi nent; and Figs. 24

(A, 24 (B) and 24 (C) col l ectively respesent an expl oded per psective view
mechan sm of i ool UECHET1 a0 GO siate, 54 KRdeFIE 48 en
detai 1 i th OFERS & ﬂe?‘?ﬁéfﬁ!’a% Y Of the ontrol seciranism fod Ir
encl osed squd ISt aﬁ@oﬁﬁ tﬁrﬂﬂugrkrﬁ'(aﬁq- h@gﬂ: '
gggpnglcé C}II'LIe@g:Iﬂ? c o%g%b ngg% gFi% :!e an forrred with
an upper i ntpm'$>pectwerwew mOV@. esqa.ueagee éer past e)
and. including a printing blade 523. A mechanism for
driving the movable squeegee is provided on the
surface of the outside plate portion 54 and as
may be seen in Fig. 15 an air cylinder 56 is
provided on an outer side of the ouside wall
portion 52 which is utilized as a dnvmg power
source for controlling blade opening and closing
operations. The air cylinder 56 is retained by a
cylinder holder 57 and is supplied with
‘compressed air, or other suitable gas, by a
supply line 58. An adjusting rod 59 of the air
cylinder 56 is connected with a slow-motion
adjusting unit 510 via a driving rod 512 and a
conrector 513. A driving shaft 514 for
controlling motion of the movable squeegee 524
and may be moved to front or rear sides of the
control mechanism by operation of the above
described components.
The rotational direction, speed and
rotational frequency of roller portion 515, 516
are controlled by a motor, or the like (not
shown). As may be seen the Fig. 15, the roller
portions are rotatably mounted within the
housing of the control mechanism.
Figs. 17(A) and 17(B) show a mechanism for
effecting width adjustment control according to
the invention. According to this an inside plate



a lower outlet port for providing the printing material to a printing
portion,_ such as a squeegee blade, in a controlled manner so as to
effect ‘circuit printing. Further, the stucture of the invention may
sel ectively supply printing material to ggplurality of different squeegee -
bl ade portions to effect variable W|dth screen printing. Al so, tenperature

Gasi red viscoany Of Pha kAR el dfciibrisdineThe I%ﬁédw%ﬂgégee
bl ades_ar etrosaltﬁbis dssm;ma}ted it faOdmr 9§ﬂucbet5168p Fm Lng_
lrection to fmosr%? ga‘l'l('];.O eaSCuI')SIl:J)I‘OIQ epC())rtlon d a con I‘§ e

anmounts of pr
screw 520, a squeegee width adjusting gear 521

and an inner plate 522 to set a predetermined
printing material supply width via the squeegee
width adjusting gear 521 according to a width of
the squeegee blade 523.

The squeegee 524 is set within the width
established according to the squeegee blade 523
and is controlled by the inside plate and a
support portion (not shown). a portion below
the lower roller 516 and the inside plate 522
includes a wall blade 525 and a fixed blade 526
for setting a chamber 527. Printing is
accomplished by supplymg a printing material to
the chamber 527.

Fig. 18 shows additional structure of the
control mechanism of Fig. 15 and Fig. 19(A) -
19(C) show a squeegee contol portion including
support bar f, with blade fulcrum portion b,
replacement bolt portion c, blade setting portion
d for the squeegee blade 524. A blade support
portion shown in Fig. 19(B) is supported by a
fulcrum fitting portion d and end bars g, g at
each side thereof are supported by an outside
plate or wall portion. The squeegee blade 524 is -
connected to the blade setting portion a of the
driving shaft 514 by a connector, bolt, or the like
and driving to the front or rear of the traveling
direction to form a printing material supply port

‘to stop the supply or return of printing material.



mat eri al being supplied thereto for effecting clean and accurate printing
with sinple structure. A blade thickness t according to the present
enbodi'nent is selected to be approximately 0.1nmmto 0.2mmfor a fine print
bl ade and approximately 1lmmto 3mm for ggthick print blade thereof.

Fig. 1 shows a Iateral cross section of the encl osed squeegee screen

i nting di t f f t
Pacing T o BHILARRT dfeBperatrs %@}h%ﬁhﬁ@aﬂi%#?oﬁ%mwl' %2
are di Spose%eélgﬁgsm’eams' 'adreoxidiizercarraner ementAnd arund a
common axi s seen 1 n FI&B t he c drlcl_sl roﬁtéféﬁéjﬁggﬁrs 1, 2
are positi omeﬂ'&gaﬁlsdd@plﬁ{ eans rtnq% & R
cylindrical g @the unit. As will be noted fromFig. 11, a gap of
appr oxi mtelﬁw et erm ned between gn oufer surr.ftahe of each

The the control mechanism of the invention
performs printing while moving horizontally to
the printing surface by being combined with the
suspension portion 55 connecting with the
printing driving portion according to the
structure as set forth above. After printing
operation is complete, the control mechanism
may be raised and returned to a printing start
position. Such operation may be continuously
repeated to effect reliable continuous printing
operation. o

The squeegee 524 within the width of the
blade 523 controlled by the inside plate 522,
wall blade 525, fixed blade 526 are replacable
according to a desired printing width and may
be easily formed so as to be interchangeable
within the disclosed apparatus.

Further, Fig. 19(A) shows another
embodiment of a variable agitation portion 28
including an agitation replacement poriton a, a
bar setscrew portion b, a suspension prtion ¢ for
mounting the replacement portion a and an
agitation driving bar d. A driving portion 29 is
associated with the support bar f which is
pivotally mounted to alternately move to left and
right for carrying out agitation of the printing
material. .




12 of the cylindrical rotation nenbers 1, 2 and an inner surface of the
cylindrical housing 15 of the unit. Internal gears 3-1, 3-2, 4-1,4-2
transmit rotational driving force to the cylindrical rotation nenbers 1, 2.
Rot ati onal gears 5-1, 5-2 are connectedggth identical side plate menbers
6L, 6R for controlling coaxial rotation of sane A gear shaft 7 receives

examl o and trandveraneiag HoR B3 EEs Al ol A SUBEHf ST %6 "
Fﬁ&é“iﬁdeﬁ??ém@%m%?ﬁf’f the ag t‘Ea?‘%S“@E% g v s o,
P Fi g\ﬁmﬁeg\@ gsydap;l}?m%@c@m %ﬁ fﬁ£| ve enbodl ment .
?L. o el oSEA S ﬁc?ﬁ“’.ﬁﬁlﬁ??% Rplained bereinlselowle | SooaedTn
opposi ng positi onRe erring to iad &1e agltatlon means ior
the enclosed squeegee structure according to the
invention may also be formed as a compact
cylindrical unit 71 having a printing material
inlet side walls 2 defining a material inlet
opening M. A lower outlet port 73 is formed for
providing the printing material to a printing
portion, such as squeegee blades 4, 75, in a
controlled manner so as to effect circuit printing
in a printing direction P via a screen plate S. The
cylindrical printing material chamber 71 is
mounted in a housing H such as the outer wall
51 of a control mechanism portion such as
described hereinabove.

Fig. 21 shows a perspective view of the
agitation means of the present embodiment.

Further, the stucture of the invention may
selectively supply printing materidl to a plurality
of different squeegee blade portions to effect
variable width, or variable thickness screen
printing. Also, temperature control means and
printing material agitating means for
maintaining a desired viscosity of printing
material are provided.

Paired squeegee blades are rotatably driven
in a direction corresponding to a printing
direction to oppose a contact surface of a screen
plate with controlled amounts of printing



and connected for co-rotation around a commopn axi s positioned having

| ongi tudi nal axes thereof in parallel to the cylindrical housing of the
unit and a gap of approximately 1nmis determ ned between an outer surface
of each of the cylindrical rotation menbers 1, 2 and an inner surface of
the cylindrical housing 15 of the unit as wth the previous enbodi nent.

i”hi"’cyit i”tgﬁi F%ﬁa??é‘%iai;‘é’eiﬁié’esf%p "fe%étaﬁsngfnag 5;? f’éﬁieéé,’filafifigr At T ’
conne_c ea w | n P i e ﬁﬁ 1 m(IQ rolling COf":IXI a
otati onal e%%ﬁf%% ?ﬁgﬁad@ Eﬁh?cmas& mays be ,&e&e&%&h:ﬁég? for
exanple, andflanabi-oRimEALe? 001 tide ('O 21nf or a fine
print blade and approximately 1mm to 3mm for
a-thick print blade thereof.

Figs. 22(A) and 22(B) show lateral and cross
sectional views of an internal structure of the
agitiation means according to the present
embodiment. Agitation members 77, 77 having
respectively different lengths are rotatably
disposed around a common axial shaft 76.

Alternatively, Figs. 23(A) and 23(B) show
lateral and cross sectional views of an internal
structure of the agitiation means according to
another modification of the present
embodiment. Agitation members 78, 78 having
respectively different lengths and angular
dispositions may be rotatably disposed around a
common axial shaft 76. .

Internal gears 3-1, 3-2, 4-1,4-2 of a
mechanism such as shown in Figs. 1 - 2 may
further be utilized to transmit rotational driving
force to the cylindrical rotation members 1, 2.
Rotational gears 5-1, 5-2 are connected with
identical side plate members 6L, 6R for
controlling coaxial rotation of same. A gear shaft
7 receives rotational energy from the driving
source Mc such as an electric motor for example,
and transmit the driving force to the rotational
gears 5-1, 5-2. Further, additional left and right
driving souces MR ML are provided for



gears 5-1, 5-2. Further, additional left and right driving souces MR ML are
pravided for independently providing driving force to the internal gears
3:1, 3-2, 4-1, 4-2. In addition, chuck portions 8 which are connected
between the side plate nenbers 6L, 6R gy a driving plates 9L, 9R engaged
with a driving screwslOL, 10R which are respectively driven by a driving

power source : Iln a r|nt|ng erial prpcessing portion G of the

second enbodinlgﬁpe:n Y MO’M& &@f‘émg @lgﬁ%sggn&h%rt ion 11

havi ng a sl iitu{#]f g@é? 3LGrd4h1w 4s_2hown in Fig. 3 is provided.
eria

An upper si ing portion 11 has a guard
plate 13, formed |(én )al&.l’hdp{ég OWieCI‘OISéS S@@E@Eﬁf

53325‘353;3”82% i@%é@%ﬁﬁ%ﬁ%@f@fﬁ?ﬁﬁ?ﬁﬁ? Bt e ancl osed

squeegee scereclosed Squdegee screenrtprif tingr mnitaecordingde of

the printing mHe vention, ‘IR thi¥ modification, a paired
blade arra.ngment wherein each squeegee blade
84', 85' is disposed at a predetermined angular
position to contact a printing surface of a screen
plate S and moved in a printing direction P
according to printing operation. The blades 84/,
85', are supplied with printing material and the
front blade 84' is horizontally movable relative
to the rear blade to control a distance between
the squeegees 84", 85' via driving means 89.
Referring to Fig. 24(B), an upper side C of the
blade 85' is angled wheras the upper side D of
the movable blade 84" is flat. It will further be
noted that, according to the squeegee control
method of the present embodiment, the |
squeegees 84", 85" may be moved substantially
widely apart and the movable blade 84' may be
driven via the drive means 89 to assume a
horizontal positon so as to block supply of the
printing material. Thus replenishing of the
printing material may be accomplished without
shut down of the apparatus or need for removing
or changing of the squeegees.

Further, according to the printing
arrangement as set forth above, it is possible to
charge a printing material to the squeegees for
printing directly on a print surface without need




11. Fig. 5 shows a contstruction of a printing material processing
portjon 15 including upper printing material inlet port 13 and | ower

pri'nting material .outlet port 16 defined thereon. "Referring nowto
Figs. 6 and 7, perspective view of furt alternative configurations of
t he .14 printing material processing portion

17 conpr 1 51 e s 1RTETVARIDG SOreBrn pIate sibiee:c O Eral OfAd i ¢
ot er! ookt nacigagerl Amesustc OF pFbALipy Acetiahtalt bl of e
Referring nopremséyecentmﬁeam ation '

Thus, according to the present invention as
described herein above, there is provided a
multi-blade squeegee arrangment for screen
printing which may facilitating various types of
printing operation with simple structure and
high reliablility.

Further, according to the structure of the
invention as herein set forth, suitable processing
of a printing material utilized for circuit printing
or the like is provided.

It will be noted that, although the preferred
embodiment is set forth in terms of a screen

printing arrangement for circuit printing, the
present invention may be embodied in various
different ways without departing from the
prineiple of the invention as herein set forth.

The present invention in not limited only to
the description as herein disclosed but may be
modified and embodied in other ways without
departing from the scope or inventive concept of
the invention as set forth above.




between the cylindrical printing material processing portions G described
her ei nabove (15, 17u, 171) and squeegee bl ade portions of the arrangenent

according to the invnetion are shown. As may be se

the invention provides a paired bl ade aygangment wher eemmmlﬂmmumumr
blade B is disposed at a predetermined angul ar position *oc¢cohtatt
printing surface of a screen plate S and noved in a printing dlrectlon =X
accordi ng tOWhaltll'IS Gdalfme Iste bl ades, denoted respectively as |eft

and right blades Bl, Br (or B1, Br( are supplled with printing material
via the printing materlal outlet port 16 fromthe processmg portion G

According to]the p{nsenc}@sgdumulmle blade sigqu &@ive to the

Becor di ng 1 AL TerBERbaenRE oS lrhéhsiwﬁlﬁ?ﬂa%ﬁé %hsil ®3 the bl ade
T3 *hect LIGORRBIBIGES o0, At Lhe i ng et suaply opening
housing’portion having a printing material
supplymg chamber provided therein;

a replacable squeegee having a
predetermined width;

a squeege control portion for movably
controlling said squeegee for effecting pr1nt1ng
operation; and

retaining means for mounting a squeegee
blade, a width of said retaining means being
adjustable for accommodating a selected one of

said interchangeable squeegees.

2. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in
claim 1, wherein a pair of said replacable B
squeegees are mounted in parallel for effecting
said screen printing operation.

3. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in
claim 1, wherein an outer side of said housing
further includes a suspension portion for
mounting said arrangement to be movable
according to printing operating requirements.

4. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in



the cylindrical rotation nenbers 1, 2 T

5
distribution of printing material fromthe printing e h ng
portion G snooth supply of printing material is assq;l'm““"mlmﬁﬂﬂﬁnjm '
shows an arrangnent of the bl ades BlI, Br dtqavi Nng uniform promi | @S ands
further inlcudes a blade | ength adjustnment neans V associated wth at | east

one of the paired bl ades_Bl, Br. . oﬁi g. 11 shows cross-sectional view

of the printclgims dj svheseirsisaiq omlngnguwﬁhgrt Royntsdcal

rotation me n ' s +4 A1}

cylindrical ngg';%%g%té@eéq@m%ﬁﬁg) ih%ﬁr{é) mek@@f@%? now t o

Flg. 12, a cedmpressed|gas eylindernyvalvetneans,gconmnector for
means and a control bar connected to said
squeegee.

5. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in
claim 1, wherein said printing material supplying
means includes agitating means comprising a
cylindrical housing having a pair of .
longitudinally disposed roller portions mounted
by a connection portion for co-rotation around a
central longitudinal axis of said cylindrical
housing. ' '

6. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in
claim 5, wherein said cylindrical housing
includes an upper printing material intake port
- and a lower printing material outlet port
corresponding to an upper side of said
squeegees. |

7. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in
claim 2, wherein one of said pair of squeegees
can be positioned to close said printing material
outlet port for replenishment operation of said
printing material.



screen printing i s showm having a encl osed housi ng_H and a—+eHer—umt R

I nt er posed between the printing material outlet port 16 of the | .nting
material processing portion G (15, 17) and the bl adﬁ“mmﬁu ‘wur
portion Wof the housing Hinterfaces t assenbl y . ¢ sPT Mt i Ng
apparatus (not shown). Figs. 13 and 14 show the apparatus of the :
I nvention according to further alternative enbodi nents thereof. The shaded

area K1, K2 §d KAef @neslrto_sadmullui»_cbiadieisqwem{gee units attached at
control of s@utanieent for Neresh Bain Hdods set gt or ' ™
pai red squeegqeirpdes Wl’lae@fe%(ﬂ)saﬁd gﬂ'imting)meeﬂgad supplying on
with two printing teri,al outlet por 16,t1 . '
cthamnger 1S assoclate Wlt?l emperatur e control
means for adjusting a viscosity of said printing

material.

9. An enclosed multi-blade squeegee
arrangement for screen printing as set forth in
claim 1, wherein said agitating means is formed
as a reciprocating bar having agitating member
formed thereon, said agitating members being
moved left, right, backwards and forwards
according to control of said reciprocating bar to
effect agitation operation for maintaining a
viscosity of said printing material.

10. A printing material agitating apparatus for
an eniclosed squeegee type screen printing device
for printed circuits, comprising:

a cylindrical printing material processing
chamber; | | |

a movable shaft disposed substantially along
an axial center of said printing material |
processing chamber;

a plurality of agitating members attached to
said movable shaft; and

drive means for moving said movable shaft
for effecting agitation of printing material in said
chamber. |



The sets B(1) and B(2) of the squeegee bl ades accor di ng to the present
enbadi nent are di sposed at different angul ar positi clmmmm“m;ﬂi! osi ng
the printing direction P. the driving power unit K3

i npl emented for driving the cylindrical gptation nmenbers 1, 2 for agltatlon

of the printing material and the driving power units Ki, K2 are active for
squeegee control. As nay he seen the lje&vver unit, K2 may act tor se and

lover a forwhrdd oA printing-amadenial agiating apparatus

sccordlng o W ke iseaee e poipei g el

squeegee st rf@rugﬁrlfnte r@ﬁrcmrwtasqsatc fotthy in claimvi; on Wil be
described in I

i nvention, VA Q:r%lﬁqeéteb 3 %&tﬁfg%la]ggifakbﬁgc%mggam sm of the

extend perpendicularly from a surface of said
movable shaft, a length of said agitating
members being varied.

12. A printing material agitating apparatus for
an enclosed squeegee type screen printing device
for printed circuits as set forth in claim 10,
wherein said plurality of agitating members
extend radially from said shaft.

13. A printing material agitating apparatus for
an enclosed squeegee type screen printing device
for printed circuits as set forth in claim 12,
wherein an angular relation of each of said
agitating means relative said shaft is varied.

14. A printing material ag1tat1ng apparatus for
an enclosed squeegee type screen printing device
for printed circuits as set forth in claim 10,
wherein said chamber is integrally formed of a
resilient metallic plate material.

15. A printing material agitating apparatus for
an enclosed squeegee type screen printing device
for printed circuits as set forth in claim 10,
wherein said chamber comprises a semicircular
upper half, a semicircular lower half joined



As may be seen in Fig. 15, the control nechanlsn1accord|n ventlon
I ncludes a top |id portion 51, outer wall portions M i‘ﬂ!
outer wall support bar 53 (see Fig. 19 (C)) and a s

integrated with the top Iid portion 51 f nDuntlng the' control nechanlsm

within a screen printing apparatus (not shown Accordi ng to nmounting of
LQ?t Ccal 1y ssuBotEBHAIly AIORE dokongs Rﬁmﬁaﬁﬁ r3eh RRITHE B ons.
the control FATBNPR S e $BFmd so as to protrude from the bottom of
the outside wall portion 52. Fig. 16 shows a
16. A printing material agitating apparatus for
an enclosed squeegee type screen printing device
for printed circuits as set forth in claim 15,
wherein edge portions of each of said
semicircular upper and lower halves of said
chamber are provided with interlocking side
members such that the chamber can be easily
disassembled. |

17. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits, comprising:

a front blade being disposed foremost in a
predetermined printing direction;

a rear blade disposed behind side front
blade relative said printing direction and aligned
substantially in parallel therewith; y

said front and rear blades being vertically
movable for adjusting a printing pressure and
communicated with a printing material outlet
portion of a printing material processing

- chamber of a printing apparatus.

18. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 17,
wherein one of said front and rear blades is
sharply pointed and formed of a rigid material
with a thickness of between 0.1mm and 0.2mm.




perspective view of a novabl e squeegee 524 |nclud|ng—a—p++ﬁt|ng—bkade—523
A mechani sm for driving the novabl e squeegee is provjded on t W Hm
U [ nder

thé outside plate portion 54 and as may be seen in Fuml Hllﬂ!l
56 is provided on an outer side of the ide wall p

utilized as a driving power source for controlling blade openlng and
closing operations. The air cylinder 56 is retained by a cylinder holder 57

and is supplied with conpressed air, or other suitable gas, by a supply

|l i ne 58. An BaL

sl ow noti on g? h %%ﬁ&g?ghﬁg ﬁ@?\%ggg%%?gegﬁ onﬁecﬁl\%{r 513. A
driving shaferiglosed chqueegee yipensSoresnp: @5&16@4 and may

Phe above. d %”hﬁ@@%%l@iﬁéﬁﬁ% 5%@%*3?9‘11@&“&2& 1P epecd and
rotational fv\ﬁq@emobne of szddifaropit anth maerIHdés%‘q!sby a notor,
or the like (not
movable relative to the other one thereof on a
horizontal plane towards and away from said

other one of said blade's_.

20. A paired blade squeegee arrangement for an .
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 17,
wherein said front and rear blades are
independently movable in a vertical direction
thereof.

21. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 19,
wherein said movable one of said front and rear
blades is further controllable to pivot along an
upper edge thereof such that said movable blade
may be positionally arranged at varying positons
from a position perpendicular to a printing
surface to a postion parallel to and above said
printing surface.

22. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 21,
wherein when said movable one of said front and
rear blades is in said parallel to and above



shown). As may be seen the Fig. 15, the roller portions are rotatably

mount ed swi t hi n t he housing of the control nechani sm and
17(B) 'show a nechanismfor effecting w dth adj ust men ,lMHmmllHﬂﬂWlng to
the invention. According to this an insi

18 517 of the control nechanism The insi de pI ate 517 is assom at ed with a
driving guide 518 (F| g. 15) a gui de support portion 219 and riving screw

520, a squeegsesitionaelative ssirdsprimting sue aﬁlea,ts to set a

B ust i g godtl “”tbiéoﬁfaiéqaéliua%oﬁiw%%hélé&éé%ﬂﬂ IR’ e

squeegee 5241‘11%.?@&'1‘&1'[ @@ﬂég w dt h established accordi ng to the squeegee
bl ade 523

23. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 17,
wherein said squeegee front and rear blades are
retained in a variable width structure, said
 blades being interchangeable with other
squeegee blades having varying widths.

24. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 21,
wherein said front and rear blades are active to
print directly on a printing surface according to
controlled charging of printing material from
said printing material outlet portion.

25. A paired blade squeegee arrangement for an
enclosed squeegee type screen printing device
for printed circuits as set forth in claim 21,
wherein a first set of front and rear blades is
postioned angled toward a printing direction in a
forward postion relative said printing direction
and a second set of front and rear blades is
postioned angled away from said printing
direction in a rearward postion relative to said
printing direction, said printing material outlet
portion being defined as first and second slit



and is controlled by the inside plate and a support portion (not shown). a
porti-on bel ow the I ower roller 516 and the insi ' “udes a wal l
bl ade 525 and a fixed blade 5 26 for setting a tuummwmﬁmmﬂ‘ ting is

acconpl i shed by supplying a printing matgqial to*thé chantber® 527. Fi g.
18 shows additional structure of the control mechanismof Fig. 15 and Fig.

19(A) - 19(C) show a squeegege contol portion including,support bar, f, with
bl ade ful cr uPPITHIGRSHER gl a”@srpﬁcﬁare Vocommunicgtead: withportion

d for the sqlé%ﬁq:_e p I j i 19(B)

IS supported by aﬁ%t?gn‘?%?gt fﬁ?@g%‘m g%ﬁ%@?@gﬁ@?ﬁ&%@%&h si de

t hereof are supported by an outside plate or wall portion. The squeegee

bl ade 524 is connected to the blade setting portion a of*the driving shaft -«
514 by a connector, bolt, or the like and driving to the front or rear. of

the traveling direction to forma printing material supply port to stop the
supply or return of printing material.



19 Further, tenperature adjusting neans, chanber sealing neans, adeoxidizer
arramgeneht and an inert gas supply neans may al so be preferrably provided.
The the control mechanismof the invention perfornms printing while noving
hori zontally to the printing surface by being conbined with the suspension
portion 55 connecting with the printing diiving portion according to the
structure as set forth above. After printing operation is conplete, the
control nmechanismmay be raised and returned to a printing start position.
Such operation may be continuously repeated to effect reliable continuous
printing operation. . The squeegee 524 within the wdth of the
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blade 5 2 3 controlled by the inside plate 5 2 2, wall blade 525, fixed

bl ade 526 are repl acable according to a desired printing width and may be -
easily forned so as to be interchangeable within the disclosed apparat us.
Further, Fig. 19(A) shows anot her enbodi nent of a variable agitation
portion 28 including an agitation replacgnent poriton a, a bar setscrew
portion b, a suspension prtion ¢ for nounting the replacenent portion a and
-an agitation driving bar d. A driving portion 29 is associated with the
support bar f which is pivotally nmounted to alternately nove to | eft and
right for carrying out agitation of the printing material.

20 Referring nowto Figs. 20 - 24, a further

FIG.3
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enbodi nent of the agitation and printing material supply nmeans according to
thesinvrietion will be explained hereinbel ow. Referring to Fig. 20, the-
agitation neans for the encl osed squeegee structure according to the
invention may al so be forned as a conpact cylindrical unit 71 having a
printing material inlet side walls 2 defigning a material inlet opening M A
| ower outlet port 73 is fornmed for providing the printing material to a
-printing portion, such as squeegee blades 4, 75, in a controlled nanner so
as to effect circuit printing in a printing direction P via a screen plate
S. The cylindrical printing material chanber 71 is nounted in a housing H
such as the outer wall 51 of a control nechanismportion such as descri bed

her ei nabove. Fig. 21 shows a perspective view of the agitation neans of
t he present enbodi nment. Furt her, Ffmt ture of the invention may
selectively supply printing materi al pMrality of different squeegee:

bl ade portions to effect




variable w dth, or variable thickness screen printing. Al so, tenperature
control neans and printing material agitating nmeans for maintaining a
desired viscosity of printing material are provided{f= PaFet—Saaeey
bl ades are rotatably driven in a direction correspofdTi§ SHEE AS REEN
direction to oppose a contact surface of asscreen pllate WRERLAGRProl |
anounts of printing 21 matertal beirng supplied
thereto for effecting clean and -ac inting with sinple structure. A
bl ade thickness may be selected to grfoximately 0.1mmto O0.2mm for a
fine print blade and approximately 1nmto 3nmfor a thick print blade

t her eof . Figs. 2 2(A) and 2 2(B) show jghyu?)n?nd Cross

,._/.—-——/"'/"—;’»
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sectional views of an‘internal structure of the agitiation neans according
to tHe present enbodi nent. Agitation nenbers 77, 77 having respectively
different lengths are rotatably di sposed around a conmon axi al shaft 76.
Alternatively, Figs. 23(A) and 23(B) show lateral a [

Cr 0SS _SEectT ond 1 ews
of an internal structure of the agitiationgmeans acdpr@#hgHERT HAgHEFEN ]
nodi fication of the present enbodiment. Agitation ers LA i
respectively different |engths and ar, di spositions nay be rotatably

di sposed around a common axial sha - I nternal gears 3-1, 3-2,
4-1,4-2 of a nmechanismsuch as shown in Figs. 1 - 2 may further be utilized
to transnmit rotational driving force to the cyl,j b cal tation nmenbers 1
2. Rotational gears 5-1, 5-2 are V\th‘digsnﬁlbé?ﬁsi de plate
menbers 6L, 6R for controlling ¢yon of sane. A gear shaft 7

receives rotational energy fr ource Mc such as an electric
not or for exanpl e,

i This Sheet Has Been Replace
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and transnmit the driving force to the rotational gears 5-1, 5-2. Further,
addi ti onal left and right driving souces MR M. are provided for

22 independently providing driving force to the internal S
4-1, 4-2. Figs. 24(A), (B) and (C) show cross secti
al ter native embodi nents of an encl osed sggeegee screen
according to the invention. In this nodification, a pair
wher ei n each squeegee bl ade 84', 85' is disposed at a predetern ned angul ar
position to contact a printing surface of a screen plate S and noved in a
printing direction P according to printing operation. The bl ades 84', 85

are supplied with printing materi al h ont blade 84' is horlzontally-
novabl e rel ative ﬁs

G(15,15,17u,I71)

/
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FIG.14
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to the rear blade to control a distance between the squeegees 84', 85' via
driving neans 89. Referring to Fig. 24(B), an upper side C of the blade 85
i's ‘angl ed wheras the upper side D of the novable blade 84' is flat. It will
further be noted that, according to the squeegee control nethod of the
present enbodi nent, the squeegees 84', " may be noved substantially

w dely apart and the novabl e bl ade 84" nay be driven via the drive neans 89
-~ to assune a horizontal positon so as to block supply of the printing
material. Thus replenishing of the printing material may be acconplished

wi t hout shut down of the apparatus or need for renoving or changing of the
squeegees. Further, according to the printing arrangenent as set forth
above, it is possible to charge a printing material to the squeegees for
printing directly on a print surface w thout need

FIG.15




23 of an intervening screen plate since control of a charged anount of
printing material -can be precisely controll ed. Thus, according to the
present invention as described herein above, there is prQvided a

mul ti - bl ade squeegee arrangment for screen printing whic iﬁg; bt AGBEED
various types of printing operation wthgsinple structur ! Nd We@QACED

esereansmmmry

~reliablility. Further, according to the structure of PR GITS
herein set forth, suitable processing of a printing material utilized for
circuit printing or the like is provided. It will be noted that,

al though the preferred enbodinent is set forth in ternms of a screen
printing arrangenent for circuit printing, the present invention may be
enbodied in various different ways 'E1 t arting fromthe principle of
the invention as herein set forth. Gl"‘(ﬁ)

FIG.17(A) FIG.17(B)
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The present invention in not limted only to the description as herein

di scl osed but may be nodified and enbodi ed in other ways w thout departing
fromthe scope or inventive concept of the invention as set forth above.
What is Clainmed Is: 1. An enclosed nulti-bl ade squeegee arrangenent for

screen printing printing conprising: a housing portion having a
printing material supplying chanber provided therein; a repl acabl e
squeegee having a predeterm ned w dth; a squeege control portion for
novabl y

FIG.18




controlling said squeegee for effecting printing operation; and

retai ning neans for nounting a squeegee bl ade, a width of said retaining

nmeans bei ng adj ustabl e for. accomopdating a sel ected one{fo —

i nt er changeabl e squeegees. 2. An enclosed multi-bl ade q;qﬂ%@?ﬁ%ﬁ%‘éﬁ&gﬁ@nu

for screen printing as set forth in clayg 1, wherein a pair ol EY

repl acabl e squeegees are nounted in parallel for effecting said screen

_printing operation. 3. An enclosed nulti-blade squeegee arrangement for
screen printing-as set forth in cl g Gvu'uﬁﬂA)n outer side of sgi

housi ng further. includes a suspensiaﬁl o 0 rmuntfj ng sai dz

to be novabl e according to printing operating requiremgnts An en&sed

rth in

[ ———
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claim1l, wherein said housing further nounts a squeegee opening/closing -
means including a conpressed gas cylinder, valve neans, connector nmeans and
a control bar connected to said squeegee. 5. An enclosed nulti-bl ade
squeegee arrangenent for screen printing as set forth in claim1l, wherein
said printing material supplying means iqfcl udes agitating means conprising
a cylindrical housing having a pair of longitudinally disposed roller
.portions nounted by a connection portion for co-rotation around a central

| ongi tudi nal axis of said Cylindricai:iiﬁiifit)

w
—\\/_\/T..E_/—‘—H
M
l 2

73~




6. An enclosed multi-blade squeegee arrangenent for scregfrrhtrAg—as—Set)
forth inclaimb5, wherein said cylindrical housing incl ugedliaSHabpeAS BEEN
printing material intake port and a lower printing materjal o t§RAGER t
corresponding to an upper side of said squeegees. 7. An €ncrlosSed

mul ti-blade squeegee arrangenent for screep printing as set forth in claim
2, wherein one of said pair of squeegees can be positioned to close said

printing material outlet port for re Lsh ation of said printing
printing mterial ou G55 (A) |

DY
. 77
FIG.22(B)
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8. An enclosed mul ti-bl ade squeegee arrangenent for screen printing as set
forth in"*claiml, wherein said printing material supplying chanber is
associated with tenperature control neans for adjusting a viscosity of said

printing material. 9. An enclosed nulti-blade squeegee [T agenERt—ror—=,
screen printing as set forth in claim1, aherein said a~?h§§ﬁ Efe-HASBEEN
formed as a reciprocating bar having j i er f d ! RLAGED saj
agi tating nenbers being noved |eft, ﬁi%lg;ﬁal and forwards accordrfg
to control of said reciprocating bar to e fect gi tati on operation for

mai ntai ning a viscosity of said printing meferial. 10. A printing nateri al
agitating apparatus for an encl osed squeegeé type screen printing device
for printed circuits, conprising: | wndrical pripgldng materia

processi ng chanber;

H‘_/—:-.
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Y &
a novabl e shaft disposed substantially al ong“an axial center of said
priating “mterial processing chanber; a plurality of agitating nenbers
attached to said novabl e shaft; and drive nmeans for noving said novabl e
shaft for effecting agitation of printing material in said chanber.

27 11. AENCLOSEDy MULHEFBEADEJSQUEEGHE:STRUCTLRE FOR) SCREEN PRINIING: gee

type scre printing visce tor prinfed circuits as set forth in claim10,
wher ei n ﬂbsﬁma@z &cﬂ'&@i i& ' &Q'A\Mﬂars extend perpendicularly froma

surface of said novable shaft, a length of said agitating nenbers being

vari ed.

A multi-blade screen printing arrangement
provides a control mechanism for positoning of
squeegees for effecting variable width screen
printing with interchangeable squeegee blades.
Further, a comprehensive printing material -
processing portion iricludes various
arrangements for carrying out agitation of a
printing material within a cylindrical chamber
which may be readily mounted within the
control mechanism. Further, the movable
squeegee control and the suspended housing of
the control mechanism allow for continuous .
adjustment of printing pressure, resetting of
printing operations and flow control according
to a desired printing thickness.

(Fig. 1)




12. A printing material ‘agitating apparatus for an encl osed squeegee type
screen printing device for printed circuits as set forth in claim 10,

wherein said plurality of agitating nembers extend radially from said

shaft. - 13. A printing material agitating apparatus for an enclosed

squeegee type screen printing device for printéd circuits Sy sHf! + forth in
claim 12, wherein an angul ar relation of each of said agltatl n¢ t- 14/ /11/96
relative said shaft is varied. 14. A rﬁ material agitgting apparat us
for an encl osed squeegee type screen pri ?dew ce for pri : ez
as set forth in claim 10, wherein said chanber is integrally sl Vi)
resilient nmetallic plate material. 15. A prist} terial
apparatus for an encl osed squeegee type scr’éen prizhtd ng devi
circuits as set forth in clai M- Qem——




wherein said chanber conprises a semcivcular upper half, a semcircular

| ower half joined 28 substantially along a

| ongi tudi*nal m d point at each side thereof. 16. A printing nmateri al

agi tating apparatus for an encl osed squeegee type screen printing device
for printed circuits as set forth in claim15, wher@upstitiae shydti-01¢/19/96
each of said semcircular upper and | owsg hal ves of said chanber are
provided with interlocking side nmenbers such that the chanber can be easily

di sassenbled. 17. A paired bl ad arrangenent for a 1 ]
squeegee type screen Bri nting deFiﬁﬁeo ) _ R%ptAtEMENT SHEET

,/G 15,15, 17,171 15 NOV 1996

| H
| —G 15,15, 17u,171
16




for printed circuits, conprising: . a front bl ade bei ng di sposed forenost

in a predetermned printing direction,; . a rear bl ade di sposed behi nd
.side frant blade relative said printing direction and aligned substantially
in parallel: therewth; said front and rear bl ades being vertically

"novabl e for adjusting a printing pressure and conm@ubstitwte stiedt -al 441 OPng
material outlet portion of a printing material processing chanber of a
printing apparatus. 18. A paired bl ade6squeegee arrangenent for an

encl osed squeegee type screen printing device for printh—G+4e+u¢épéﬁ;émm
forth in claim 17, wherein one of said front and rear bJRFEREACEMENESHEET
~trm

pointed and fornmed of a rigid material wth a thicknessj o

and 0. 2mm FlG 1 3 15 NOV 1995

G 15,15,17u,ITI
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29 19. A paired bl ade squeegee arrangénent for an encl osed squeegee type
screen printing device for printed circuits as set forth in claim17,

wherein one of said front and rear blades is nbvable relative to the other
one thereof on a horizontal plane towards and away from said ot her one of
said blades. 20. A paired bl ade squeegee arrangeneSubsktitutersheet|-ob4/d 1/96
squeegee type screen printing device for printed circuits_as set forth in
claim 17, wherein said front and rear bl 8des are i ndependg; ?
vertical direction thereof. 21. A paired bl ade squeegee a"
encl osed squeegee type screen printing device for printed
forth in claim19, wherein said novable one of said fron

FIG.16

FIGI7A  FIG17B
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bl ades is further controll able to pivot along an upper edge thereof such
that said novabl e bl ade may be positionally arranged at varyi ng positons
froma pesition perpendicular to a printing surface to a postion parall el
to and abové said printing surface. 22. A paired bl ade squeegee
arrangenent for an encl osed squeegee type screen prigpbktifutdeiHeee -f14/11/96
printed circuits as set forth in claim2l, wherein when said anabIe one of
said front and rear blades is in said par&lel to and above

30 position relative said printing surface, said novable blades is active
to close said printing material outlet

FIG.19 A
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23. A paired bl ade squeegee arrangenenb for an encl osed squeegee type

screen printing device for

printed circuits as. set forth in claim 17,

wherein sai d squeegee front and rear blades are retained in a variable

wi dt ht struct'ure,
bl ades having varying w dt hs.

printing materi al

a

sai d bl ades being interchangeable with other squeegee

24. A paired bl ade sguprtiffesdebtocT® i /ber
an encl osed squeegee type screen printid@ device for printed circuits as

set forth in claim?21l, wherein said front and rear
print directly on a printing surfac

fromsaid printin
bl ade squeegee arrangenent for an encl osed squeegee type
device for printed circuits as set foy I i
of front and rear bl ades is pog&éone

FIR.22..

ngll ed

FIG.22 B
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forward postion relative said printing*direction and a second set of frent
‘and rear blades is postioned angled away from'said printing direction in a
rearward postion relative to said printing direction, said printing

‘mat er'i al outlet portion being defined as first and second slit

31 portions each respectively-comuni cataed w t h onsubtituté shaet- fl4pnt /ggd

rear squeegee bl ades. 1
FIG.24 A
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