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PRINTING SQUEEGEE APPARATUS

This invention relates to printing squeegee
apparatus. In particular to a squeegee apparatus for
screen printing, which includes an elastic or flexible
receptacle for storing a printing material which is
pressed by a roller to squeeze the material out onto a
screen.

Background of the Related Art

It is well known to use screen printing for forming
electronic circuit patterns on an insulating substrate.
It is also known that screen printing needs a screen
which is laid on an insulating board for printing. Also
known are a squeegee apparatus which functions as a
spatula for traveling above the screen to apply a
specified amount of printing material thereto. The
material is then squeezed through the screen onto the
substrate.

The squeegee apparatus prints a layer of printing
material on the insulating substrate according to a
specified electronic circuit pattern. The pattern is
formed by the printing holes formed through the
screen.. The drilled substrate is separated from the
screen, and healed to dry and set the circuil pattern.
A screen utilized for such process may be made of
stainless steel mesh, for example.

The squeegee apparatus stores printing material
in a substantially triangular space defined between
two plates, which are nearly equal in width to the
screen. The material can drop or fall naturally toward
the screen through a slit formed at the bottoms of the
plates, positioned at the apex of a substantially right
angle.

Such a conventional squeegee apparatus allows
printing material to drop naturally (i.e. by gravity)
through the slit. However, is printing material of high
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miterial thereto. The material is then squeezed through the screen onto the
suibstrate. The squeegee apparafus prints a layer of printing material on
the insulating substrate according to a specified electronic circuit
pattern. The pattern is formed by the printing holes formed through the
screen. The drilled substrate is separated fromthe screen, and heated to
dry and set the circuit pattern. A Screen utilized for such process may be
made of stainless steel nesh, for exanple. The squeegee apparatus stores
printing material in a substantially triangul ar space defined between two
pl ates, which are nearly equal in width to the screen. The material can
drop or fall naturally toward the

viscosity of the material is utilized, it is difficult to
assure an even supply of printing matenal along the
overall width of the slit. Thus, uneven printing may
result and géneral printing precision is reduced. .

Therefore, it becomes necessary to always
monitor the state of the printing material supply and
long term continuous operation cannot be reliably
assured.

Thus, it has been required to provide a roller
squeegee apparatus for screen printing which can
operate continuously for a long time. Also, a roller
squeegee apparatus which is effective to equalize and
improve printing precision, and stabilize printing
operations, is highly desirable.

Summary of the Invention

Thus, it is an object.of the present invention to
overcome the drawbacks of the related art.

It is a further object of the invention to provide a
roller squeegee apparatus which can function
smoothly, even for long periods of continuous
operation.

The present invention also seeks to provide a
roller squeegee apparatus which is effective to equalize
and improve printing precision, as well as providing
stable printing operation.

According to one aspect of the invention, there is
provided a roller squeegee apparatus for screen
printing, comprising: first means for supplying a
printing material; an elastic receptacle formed of a
resilient material for receiving the printing material
supplied by the first means and, having an opening to
which a printing squeegee is fitted; and second means
for kneading the printing material in the receptacle by
rolling or pressing the receptacle, so as to squeeze the
material out of the squeegee.
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scfeen through a slit formed at the bottons of the plates, positioned at
the apex of a substantially right angle. Such a conventional squeegee
apparatus allows printing material to drop naturally (i.e. by gravity)
through the slit. However, as printing material of high 2 viscosity of
the material is utilized, it is difficult to assure an even supply of
printing material along the overall3width of the slit. Thus, uneven

Specifically, the apparatus is characterized by an
elastic or flexible tubular receptacle having one open
end connected to a printing material supply port, and
another open end which is connected to a printing
squeegee. Further, one or more rollers is provided
which may be driven for squeezing the receptacle, .
whereby the printing material is forcibly fed to, and
extruded from, the squeegee. According to this
structure, uneven printing is avoided regardless of a
viscosity of the printing material, such that highly
precise printing is possible.

Brief Description of the Drawings

Fig. 1 is a front view partially in cross section
showing an embodiment of this invention;

Fig. 2 is a plan view of Fig. 1;

Fig. 3 is a front view in cross section of the
printing material squeegee;

Fig. 4 a front view in cross section showing a main
portion of the squeegee;

Fig. 5 is a front view in cross section showing a
modified squeegee according to the invention;

Fig. 6 is a front view in cross section showing
another modified printing material squeegee;

Fig. 7 is a front-view in cross section showing still
another modified printing squeegee; -

Fig. 8 is a front view partially in cross section
showing the second embodiment of the invention;

Fig. 9 is a front view partially in cross section
showing the third embodiment of the invention.

Fig. 10 is a cross section showing a fourth
preferred embodiment according to the invention;
and

Fig. 11 is a front view of squeegee apparatus for
screen printing, showing an example utilizing a
printing squeegee according to the invention.
Description of the Preferred Embodiment
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pffnting may result and general printing precision is reduced. Therefore,

it becones necessary to always nonitor the state of the printing material
supply and | ong term continuous operation cannot be reliably assured. Thus,
it has been required to provide a roller squeegee apparatus for screen
printing which can operate continugpsly for a long tine. Also, a roller
squeegee apparatus which is effectiVe to equalize and inprove printing
precision, and stabilize printing operations, is highly desirable. Summary
of the Invention Thus, it is an object of the present invention to overcone
t he drawbacks of the related art.

Hereinbelow, a preferred embodiment of the
invention will be explained in detail with reference to
the drawings.

The preferred embodiment of the present
invention are explained below with reference to the
drawings. As shown in Figs. 1 and 2, a screen 2 is laid
on an insulating substrate 1, which is set on a screen
process printer. The printer (not shown) supports,
above the screen, a roller squeegee apparatus 4
including a printing material squeegee 3.

The roller squeegee apparatus 4 includes a pair of
frames 5 and 50, which are each square or
rectangular, but with one open side in cross section.
The open sides of the frames S and 50 face each other.
The frames 5 and 50 have guide pins 5a and guide
holes 5b on their open sides. The frames 5 and 50 are
separably joined by hydraulic cylinders and pistons
6a, which operate as clamps, so as to form a casing
open on both sides. The casing contains a flexible
receptacle 7 and a roller 8 for rolling the receptacle 7.
Although not shown in the drawings, the hydraulic
¢ylinders 6 are properly provided, not only on the top
of the casing, as illustrated, but also on both sides at
the bottom of the casing.

The hydraulic cylinders 6 and pistons may be
replaced by servo motors and rods reciprocally
connected with the motors. The receptacle 7 takes the
form of a tube or a bag having a closed end. The
receptacle 7 is made of synthetic resin such as nylon
or an elastic or flexible material such as rubber, so as
not to be easily broken or damaged when it contains a
printing material 9, such as ink or soldering paste, and
is rolled. If the receptacle 7 is tubular, it's one end is
connected to the printing material supply port 10
formed in the frame 5.
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L€ is a further object of the invention to provide a roller squeegee
appar at us which can function smoothly, even for |ong periods of continuous
operation. The present invention also seeks to provide a roller squeegee
apparatus which is effective to equalize and inprove printing precision, as
wel | as providing stable printing operation. According to one aspect of the
i nvention, there is provided a rol Per squeegee apparatus for screen
printing, conprising: first means for supplying a printing material; an
elastic receptacle formed of a resilient material for receiving the
printing material supplied by the first means and, having an opening to
which a printing squeegee is fitted; and second

The other end is joined by a proper adhesive or
the like to the printing material squeegee 3. which
protrudes between the frames S and 50 toward the
screen 2. Alternatively, the other end may be joined
separably in the form of a cassette utilizing a fastener,
which can engage with a rough surface.

If the receptacle 7 is bag-like, or flexible, it takes
the form of a cassette containing a specified amount of
printing material 9. The closed end of the bag is
properly fixed at the supply port 10, and the other
end is connected to the squeegee 3.

The printing material supply port 10 is connected
to a printing material tank 13 through a valve chest
12, which as a ball 11 or another check valve.

The receptacle 7 may have an opening, not
shown, in parallel with the port 10, he frame S may
have structure, not shown, which is similar to the
valve 12 having the check valve. This valve may be
connected to the opening in the receptacle 7 to release
or discharge air bubbles, which may be contained in
some types of printing material. The receptacle 7 is
supplied with the material 9 stored in the tank 13. The
tank 13 is supported properly by the frame 5 and
belongs to it.

Alternatively, prmtmo material may be supphed
through a flexible pipe from a printing material. tank,
which s properly supported on the screen printer or
the like.

If there is a need to control the temperature of
the material, the casing is closed and a temperature
control means (not shown) is provided therein, while
another temperature control means (not shown), such
as a diode and heater may be provided in the tank 13
as well. As shown in Fig. 3, the printing material
squeegee 3 s nearly triangular with two thin plates 3a,
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neans for kneading the printing material in the receptacle by rolling or
pressing the receptacle, so as to squeeze the material out of the squeegee.
3 Specifically, the apparatus is characterized by an elastic or flexible

t ubul ar receptacl e having one open end connected to a printing nateri al
supply port, and another open end which is connected to a printing
squeegee. Further, one or nore rollkers are provided which may be

which are specified in length and width, and which
may be formed of resin, carbon or metal.

The right left sides of the squeegee are locked in
contact with side plates 3b, while the bottom side is
open, and a slit 15 is formed at the opposite apex. The
squeegee 3 holds the printing material 9, which can be
extruded through the slit 15. The plates 3a are joined
or connected properly at least at their tops to the
frames 5 and 50. it is therefore possible to control the
width other slit 15 by the hydraulic cylinders 6 arc.
adjusting the distance between the frames 5 and S50.

It is also possible to fix or keep the condition or
state of the printing material. The side plates 3bre
fixed to and suspended from one of the frames S and
50. The bottoms of the side plates 3b are finished like a
mirror surface for slidable contact with the screen 2 in
consideration of oscillation or fluctuation of the
printing material squeegee 3.

each side plate 3b is rectangular or nearly
trapezoidal and has a specified width between the front
and rear sides of the squeegee 3. The side plates 3b are
positioned on the right and left sides of he squeegee 3.
The side plates 3b contact with the screen so that the
casing weight is applied on the screen because the
casing weight is not applied to the squeegee 3. The side
plates 3b function to press the screen 2 on the
substrate 1, so that the printing precision is improved.
Therefore, a support table or frame (S in Fig. 1) is
specially provided to bear the casing weight applied on
the side plates 3b.

The roller 8 is made of rubber, synthetic resin or
other elastic material. The roller 8 has a shaft 16,
which extends on its axis and protrudes at both ends.
The ends of he shaft 16 are supported rotatably on a
pair of brackets 7 Each bracket 17 is coupled to one
end of a telescopic arm 18, the other end of which

This Sheet Has Been Rerlaced

IR0




éiiven for squeezing the receptacle, whereby the printing material is
forcibly fed to, and extruded from the squeegee. According to this
structure, uneven printing is avoided regardless of a viscosity of the
printing material, such that highly precise printing is possible. Brief
Description of the Drawings Fig. 1 is a front view partially in cross
section showi ng an enbodi nent of tffis invention; Fig. 2 is a plan view of
t he enbodi nent shown in Fig. 1; Fig. 3 is a front viewin cross section of
the printing material squeegee; Fig. 4 a front view in cross section
showi ng a main portion of the

engages horizontally with a telescopic drive 19.
Alternatively, the roller 8 may not be soft, but may be
made of metal or other hard material.

The telescopic drive 19 is either a hydraulic
cylinder or a servo motor. The drive 19 is coupled
with a collar 20 having a thread in its inner peripheral
surface. The collar 20 engages with a screw shaft 21
which is supported rotatably on its vertical axis by the
frame 50. The top of he shaft 21 protrudes from the
top of the frame S, and is connected to an electric
motor 22 through a proper speed reducing
mechanism. The pair of motors 22 are adapted to
rotate synchronously with each other. The rotations
of the hafts 21 at the same time can move the drives
19 vertically t the same time and same pitch through
the collars 20. while the drives 19 are moving
vertically, the telescopic arms 18 can his moved
toward or away from the receptacle 7.

When printing is made with the printing material
9 applied on the screen 2, the electric motors 22 are
rotated n synchronism to lift the telescopic drives 19
through the collars 20 along the screw shafts 21.
When the receptacle 7 s filled with the material 9, and
printing has started; the motors 22 are rotated
reversely to lower the drives 19, and he telescopic
arms 18 are extended from the drives 19 toward the
frame S.

When the telescopic arms 18 have extended, the
receptacle 7 is interposed between the roller 8 and the
inner wall of the frame S. The roller 8 moves
downward in compressive contact with the receptacle
7. As a result, the receptacle 7 is rolled and squeezed
from up to down, therefore, the inside printing
material 9 is forcibly moved toward the squeegee 3,
and extruded through the slit 15 toward the screen 2.
The lift of the lowered roller 8 functions tosuck ____
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squeegee; Fig. 5is a front viewin cross section showing a nodified
squeegee according to the invention; Fig. 6 is a front viewin cross
secti on showi ng another nodified printing material squeegee; Fig. 7 is a
ffont view in cross section showing still another nodified printing
squeegee; Fig. 8 is a front view pagtlally I n cross section show ng the
second enbodi nent of the invention;°Fig. 9 is a front view partially in
cross section showing the third embodi ment of the invention.

upward the material 9 in the squeegee 3. is effective
when the roller squeegee apparatus 4 is removed after
printing.
Therefore, by lowering the roller 8 at a constant
speed, the amount of printing material 9 extruded
from the squeegee 3 is made constant, so that, the
material 9 can be equally applied on the screen 2. In
screen process printing, a screen 2 laid on a substrate
1 moves in a horizontal direction (right in Fig. 1).
Alternatively, the substrate I and screen 2 may be
fixed the roller squeegee apparatus 4 may instead
move horizontally. Some types of printing material are
very likely to harden if they are not kneaded
constantly By repeating the vertical movement of the
roller 8 and the reciprocation of L relative to the
receptacle 7, not merely to extrude the material 9, it is
possible to constantly or always knead the material 9
in the receptacle 7. -

As may be appreciated in Fig. 4, if the rolling
action of the roller § alone cannot assure that an
consistent amount of printing material 9 is extruded
from the slit 5, a pair of auxiliary rollers 25 may be
provided to contact with and pinch the receptacle 7
above he printing material squeegee 3. one or both of
the auxiliary rollers 25 may be moved horizontally by
a hydraulic cylinder or a servo motor (not shown) so
that the rollers 25 approach each other. The rollers
2S are made of elastic material such as rubber and
synthetic resin. consequently, the receptacle 7 can be
squeezed immediately above the squeegee to extrude
the material 9 forcibly and equally.

The printing material squeegee 3 of this inventon
may be adapted for proper replacement depending on -
the viscosity of the printing material 9. If the viscosity
of printing material 9 is low, a roller 30 may, as shown
in Fig. 5 be positioned in the slit 15 of the squeegee 3
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Fig. 10 is a cross section showi ng a fourth preferred enbodi ment according
to the invention; and Fig. 11 is a front view of squeegee apparatus for
screen printing, show ng an exanple utilizing a printing squeegee accordi ng

40 the invention. Description of the Preferred Enbodi nent 4 Her ei nbel ow,
a preferred enbodi nrent of the invention will be
9

and supported rotatably by a shaft 31, which is
supported on the side plates 3b. The roller 30 may be

. soft and made of rubber, synthetic resin or the like, or
alternatively be hard and de of synthetic resin, metal
or the like.

If the viscosity of printing material 9 is high, a
roller 32 may, as shown in Fig. 6 be supported
rotatably at specified distance below the slit 15 in the
printing material squeegee 3. The roller 32 has a shaft
33 supported the side plates 3b, which are widened, of
the squeegee 3. The roller 32 may be soft and made of
rubber, synthetic resin or the like or alternatively be
hard and made of synthetic resin, metal or the like.

The bottom of the printing material squeegee 3
slides n the screen 2 when either the screen or the
roller squeegee apparatus 4 moves horizontally. Itis
therefore desirable that the squeegee 3 be inclined a
little in the driving direction toward the sliding surface.
For this purpose, as shown in Fig. 7, each plate 3a of
the squeegee 3 may have a bracket 34 fixed to a side of .
it, a shaft 35 may be swingably connected to the
bracket 34, and can be telescoped by a hydraulic
cylinder 36 or a servo motor, which may be fixed to a
support frame 37 supported by the printer. is enables
the squeegee 3 to incline forward and backward a
specified angle which the screen 2.

Specifically, when the roller squeegee apparatus 4
or he screen 2 moves in the direction A, the printing
material squeegee 3 is inclined as shown by the two
dot chain lines . When the apparatus 4 or the screen 2
moves in the direction 13, the squeegee.3 is inclined as
shown by the two dot chain lines.

The second embodiment of the invention is
described below. In the previous embodiment, the |
receptacle 7 can be squeezed between the roller 8 and -
the inner wall of the frame S. In the present __  —————
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explained in detail with reference to the drawi ngs. The preferred
enbodi nents of the present invention are explained below wth reference to
the drawi ngs. As shown in Figs. 1 and 2, a screen 2 is laid on an
tnsul ating substrate 1, which is set on a screen process printer. The
printer (not shown) supports, above the screen, a roller squeegee apparatus
4 including a printing material squgegee 3. The roller squeegee apparatus 4
includes a pair of frames 5 and 50, which are each square or rectangul ar
but with one open side in cross section. The open sides of the frames 5 and
50 face each other. The franmes 5 and 50 have guide pins 5a and gui de hol es
Sb on their open sides. The frames 5 and 50 are separably joined by
hydraulic Céﬁ%(joecrlfment, as shown in Fig. a, the receptacle 7 can be
squeezed by two rollers 8 and 8a. Specifically, the
bracket of a telescopic arm 18 is a little longer than in
the previous embodiment, and has a slot 27, through
which the shaft 16 of a roller 8 extends, provided are a
hydraulic cylinder or a servo motor 27 for rotating
the shaft 16, and an actuator 28 for telescoping from
it. The receptacle 7 can be pinched between the roller
8 and the roller 8a, which is supported rotatably on a
shaft 9. Otherwise, the structure is similar to that of
the previous embodiment, therefore redundant
explanation is omitted for brevity.
With the rollers 8 and 8a squeezing an upper
portion of the receptacle 7, the electric motors 22 are
actuated to rotate the screw shafts 21 in synchronism,
"with lower the rollers 20. At the same time, the servo
motors 27 are rotated to move the shaft 16 toward
the shaft 29. As a result the rollers 8 and 8a move
downward while rolling the receptacle 7 to extrude the
printing material 9 toward the squeegee 3. -
The third embodiment of the invention will now
be described hereinbelow. As with the second
émbodiment, redundant description similar to that of
the first embodiment will be omitted. As shown in Fig.
9, in place of the screw shafts 21, a rod 21a supports a
number of sleeves 2¢ above one other with spacers 60
interposed. The sleeves 20a support rollers 8 through
telescopic drives 19, telescopic arms brackets 17 and
shafts 16, respectively. The rollers 8 can rotate and
move toward and away from the receptacle otherwise,
the structure is the same as in the first embodiment.
Accordingly, by protruding the rollers 8 in descending
order downward along the receptacle 7, it is possible to
squeeze the printing material 9 in the receptacle 7
downward and toward the squeegee 3.
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ahd pi stons 6a, which operate as clanps, so as to forma casing open on
both sides. The casing contains a flexible receptacle 7 and a roller 8 for
rolling the receptacle 7. Although not shown in the drawi ngs, the hydraulic
cylinders 6 are properly provided, not only on the top of the casing, as

Il lustrated, but also on both sides and the bottom of the casing. The
hydraulic cylinders 6 and pi stons ¥h may be replaced by servo notors and
rods reciprocally connected with the notors. The receptacle 7 takes the
formof a tube or a bag having a closed end. The receptacle 7 is nade of
synthetic resin such as nylon or an elastic or flexible material such as
rubber, so as not to be easily broken or damaged

The third embodiment shown in Fig. 9 may be
modified extensively in the fourth embodiment shown
in Fig. 10. As shown in Fig. 10, a support 70 in place of
the screw Shafts 21 supports cylinders 71. Each
cylinder 71 engages with a piston rod 72, which can
reciprocate relative to the receptacle 7. and to which a
press plate 73 is fixed. Otherwise, the structure is the
same as in the first embodiment, and therefore the
repeated explanation is omitted. In this embodiment,
by protruding the press plates 73 in descending order
downward along the receptacle 7, it is possible to
squeeze the printing material 9 in the receptacle 7
downward and coward the squeegee 3. By repeating
this operation, the material 9 can be kneaded.

For multicolor printing, as shown in Fig. 11, a
turret board 38 such as a rotatable disc may be
supported above the screen 2. The board 38 may
carry roller squeegee apparatuses 4 fixed to its
periphery at specified intervals in such a manner that
the positons of the apparatuses 4 can be adjusted. The
respective printing material squeegees 3 may slidably
contact with the screen 2. The printing material tanks
12 and receptacles 7 of the apparatuses 4 may contain
printing materials 9-of different colors, respectively,
When one of the colors is needed, the board 38 can be
rotated until the associated apparatus 4 faces the
screen 2. Then, the receptacle 7 of this particular
apparatus 4 can he squeezed similarly to the above
method to apply the material 9 from the squeegee 3.

The roller squeegee apparatuses may not be
limited to screen printing. Instead, such a thin film
[ormation may he made that paste is stored in a
receptacle 7 and squeezed out to coat a post card or
another paper with a thin film of paste from a printing
material squeegee 3. [00321
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when it contains a printing material 9, such as ink or sol dering paste, and
is rolled. If the receptacle 7 is tubular, one end is connected to the
printing material supply port 10 forned in the frame 5. 5 The ot her end
i*s joined by a proper adhesive or the like to the printing nmateri al
squeegee 3 which protrudes between the franes 5 and 50 toward the screen 2.
Alternatively, the other end nay be joined separably in the formof a
cassette utilizing a fastener, whith can engage

By rolling with the rollers the receptacle
containing printing material., the invention makes it
possible to effectively supply printing material in a
printing method which needs highly viscous printing
material. Itis also possible to make constant and equal
the amount of printing material extruded from the
squeegee onto a screen. Therefore, the printing
precision can be improved. In addition, it is possible to
not only squeeze printing material out by means of the
rollers, but also always knead thixotropic material in
the receptacle by repeating the rolling up and down.
As a result, the material can be equally dispersed, so
that continuous printing operation for long time
periods is possible, and the operation can be stably
assured. )

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.
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with a rough surface. If the receptacle 7 is bag-like, or flexible, it
takes the formof a cassette contai ning a specified amunt of printing
material 9. The closed end of the bag is properly fixed at the supply port
10, and the other end is connected to the squeegee 3. The printing materi al
suppl y pmmmmm&mmmlled to a pr nting material tank 13 through a val ve
chest 12 11 or h ot her check valve. The receptacle 7 may
have an openfng" not *shown, in parallel with the port 10, the frane 5 may

have a structure, not shomn which is simlar to the valve chest 12 having,
t he check valve. This valve chest 12

What is Claimed:

1. A roller squeegee apparatus for screen printing,
comprising:

first means for supplying a printing material;

a receptacle formed of a resilient material for
receiving said printing material supplied by said first
means and, having an opening to which a printing
squeegee is fitted; and

second means for kneading said printing material
in said receptacle by rolling or pressing said receptacle,
so as to squeeze said material out of said squeegee.

2. Aroller squeegee apparatus as set forth in claim
1, wherein said .receptacle is tubular in configuration
and connected at a first open end thereof to a printing
material supply port, and a second open end thereof
which is connected to a squeegee, and further
including one or more rollers for pressing said
receptacle.

3. Aroller squeegee apparatus as set forth in claim
2, wherein said roller being able to move horizontally
toward and away frem said receptacle by being driven
by a hydraulic cylinder or a servo motor, said cylinder
or servo motor being so supported by a casing that it
engages with a screw shaft. which is rotated by an
electric motor, and that it can move vertically along
said receptacle.

4.  Aroller squeegee apparatus as set forth in claim
2, wherein said roller is supported such that it can
move toward and away from said receptacle, and
upward and downward along said,receptacle, where
said receptacle is squeezed between said rollers and

the inner wall of a casing, which supports said rollers.
_—
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my be']‘ﬁ‘iﬁ)Slﬁ&Q{aEQCehRe d3& opening in the receptacle 7 to rel ease or discharge

air bub be contained in sone types of printing material. The
recepta ed with the material 9 stored in the tank 13. The
tank 13 i's roperly by the frane 5 and belongs to it.

Alternatlvely, prlntlng material may be supplied through a flexible pipe
from tank, which is properly supported on the screen
printe there is a Qeed to control the tenperature of the
mat er i Bmmmﬁmm“m cl osed and a tenperature control means (not shown)
IS pro o ) Il e another tenperature control nmeans (not shown),
such as

5. Aroller squeegee apparatus as set forth in claim
3, wherein said roller being able to move horizontally
toward and away from said receptacle by being driven
by a hydraulic cylinder or a servo motor, said cylinder
or servo motor being so supported by a casing that it
engages with a screw shaft. which is rotated by an
electric motor, and that it can move vertically along
said receptacle.

6. A roller squeegee apparatus as set forth in claim
3, in which said casing includes means for controlling
opening and closing of said printing material squeegee.

7. Aroller squeegee apparatus as set forth in claim
3, in which said casing includes means for controlling
opening and closing of said printing material squeegee.

8. Aroller squeegee apparatus as set forth in claim
3, wherein said casing is able to keep the slit of said
printing material squeegee open at a specified angle.

9. Aroller squeegee apparatus as set forth in claim
2, wherein said roller includes a pair of rollers, which
are so supported that they can move toward and away
from said receptacle, and upward and downward along
said receptacle, whereby said receptacle can be
squeezed by pinching it between said rollers and
moving them toward each other,

10. A roller squeegee apparatus as set forth in claim
2, wherein said .roller consisting of a plurality of
rollers, which are arranged above one another in a
multlstage line and in such a manner that they can
move toward and away from said receptacle, whereby
said reLept'tde can be squeezed from upper and lower



& di ode and heater may be provided in the tank 13 as well. As shown in Fig.
3, the’g;ri’nﬂ_ﬂwilﬁf—i—ajfsqueegee 3 is nearly triangular with two thin
pl at es ; 6 which are specified in length and wi dth, and which nay be

formed of mi am‘cmmmr nmetal. The right and left sides of the squeegee
are IockH‘(\ﬂE\“ﬁm“ h side plates 3b, while the bottom side is open,

-and a sl s ffor ited” at
15

sides by said rollers moving horizontally toward said
receptacle in downward order.

11. A roller squeegee apparatus as set forth in claim
10, wherein said roller being able to move horizontally
toward and away from said receptacle by being driven
by a hydraulic cylinder or a servo motor, said cylinder
or servo motor being so supported by a casing that it
engages with a screw shaft. which is rotated by an
electric motor, and that it can move vertically along
said receptacle.

12. Aroller squeegee apparatus as set forth in claim
2, wherein said .roller consisting of a pair of rollers for
so pinching said receptacle that they can squeeze it
near said printing material squeegee. |

13. Aroller squeegee apparatus as set forth in claim
2, wherein said printing material supply port being
connected through a check valve to a tank for storing a
specified amount of printing material, said tank being
supported by a casing, which supports said rollers.

14. A roller squeegee apparatus as set forth in claim
13, wherein said roller being able to move horizontally
toward and away from said receptacle by being driven
by a hydraulic cylinder or a servo motor, said cylinder
or servo motor being so supported by a casing that it
engages with a screw shaft. which is rotated by an
electric motor, and that it can move vertically along
said receptacle.

15. Aroller squeegee apparatus as set forth in claim

13, in which said casing includes means for controlling

opening and closing of said printing material squeegee.
I
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t fie opposite apex. The squeegee 3 holds the printing material 9, which can
be extruded—through—the—slit 15. The plates 3a are joined or connected
pr.oper | t their tops to the franmes 5 and 50. It is therefore’
pOSS|bI iﬂ ﬂ ﬂ”ﬁ!ﬂ width of the slit 15 by the hydraulic cylinders 6
adJUStI betmeen the frames 5 and 50. It is also possible to
fix or keep the condition or state of the printing material. The side
plates 3b are fixed to and suspended fromone of the frames 5 and 50. The
bottons of the side plates 3b are finished like a mrror surface for

slidabl e contact with the screen 21'n consi deration of oscillation or
fluctuation of the printing material squeegee

16. A roller squeegee apparatus as set forth in claim
7, wherein said casing is able to keep the slit of said
printing material squeegee open at a specified angle.

13. Aroller squeegee apparatus as set forth in claim ,
wherein said casing including a pair of frames, which
are rectangular in cross section with one open side,
and which are joined separably face to face, whereby
the space between said frames can be adjusted.

17. Aroller squeegee apparatus as set forth in claim
2, wherein said printing material squeegee having a.
slit, in and along which a roller is supported rotatably,
whereby said roller can adjust the amount of
extrusion of printing material which is low in viscosity.

18. A roller squeegee apparatus as set forth in claim
2, wherein said printing material squeegee having a
slit, outside which a roller is supported rotatably at a
specified distance and in parallel whereby said roller
can adjust the amount of extrusion of printing matenal
Wthh is high in viscosity.

-
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3= Each side plate 3b is rectangular or nearly trapezoidal and has a
Specified width between the front and rear sides of t he squeegee 3. The
side plates 3b are positioned on the right and | ef egee 3.
The side plates 3b contact with the screen so thaf THtS SHEET Eggﬁgght IS
applied on the screen because the casing weight 1§ not to
squeegee 3. The side plates 3b function to press tH <TTEEN 2 on the
substrate 1, so that the printing precision is inproved. Therefore, a
support table or frame (S in Fig. 1» is specially provided to bear the
casi ng wei ght applied on the side plfates 3b. The roller 8 is made of
rubber, synthetic resin or other elastic

Abstract of the Disclosure

A roller squeegee apparatus for screen printing
includes a resilient receptacle receiving a supply of
printing material at one open side thereof. The
resilient receptacle is connected at another open side
thereof to a printing squeegee. One or more driven
rollers are provided for squeezing the elastic
receptacle for providing consistent and stable printing
operations. Such arrangement of the roller squeegee
apparatus provides relatively high printing precision
even over long periods of continuous use.

(Fig. 1)
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material. The roller 8 has a shaft 16, which extends on its axis and
protrudes at both ends. The ends of the shaft 16 are supported rotatably
on a pair of brackets 17. Each bracket 17 is coupled to one end of a

tel escopic arm 18, the other end of which 7 engages horizontally with a
tel escopic drive 19. Alternatively, the noller 8 may not be soft, but may
be made of netal or other hard material. The telescopic drive 19 is either
a hydraulic cylinder or a servo

FIG.1
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motor.* The drive 19 is coupled with a collar 20 having a thread in its

I nher peripheral surface. The collar 20 engages with a screw shaft 21 which
i s.supported rotatably on its vertical axis by the frame 50. The top of

the shaft 21 protrudes fromthe top of the frame 5, and is connected to an
el ectric nmotor 22 through a proper speedpreduci ng nechanism A pair of
notors 22 are adapted to respectively rotate a pair of the shafts 21
synchronously with each other. The rotations of the shafts 21 at the sane
tinme can nove the drives 19 vertically at the sanme tinme and sanme pitch

t hrough the collars 20. Wile the drives 19 are noving vertically, the

tel escopic arms 18 can his noved toward or away fromthe receptacle 7.

|| N | R
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When printing is made with the printing material 9 applied on the screen 2,
the electric notors 22 are rotated in synchronismto |ift the tel escopic
driwves 19 through the collars 20 along the screw shafts 21. Wen the
receptacle 7 is filled with the material 9, and printing has started;. the
notors 22 are rotated reversely to | owergthe drives 19, and the tel escopic
arns 18 are extended fromthe.drives 19 toward the frane 5. Wen the

tel escopic arnms 18 have extended, the receptacle 7 is interposed between
the roller 8 and the inner wall of the frame 5. The roller 8 noves downward

in conpressive contact with the recept? ﬁé@ a result, the receptacle 7 -
is rolled and squeezed fromthe top I .

3b

3a | 3a




down, therefore, the inside printing material 9 is forcibly noved toward
the squeegee 3, and extruded through the slit 15 toward the screen 2. The
lift of the lowered roller 8 functions to suck 8 upward the material 9
in the squeegee 3, this is effective when the roller squeegee apparatus 4
is renoved after printing. Therefore, byglowering the roller 8 at a

const ant speed, the anount of printing material 9 extruded fromthe
squeegee 3 is nade constant, so _

FIG.5
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that, the material 9 can be equally applied on the screen 2. In screen
process printing, a screen 2 laid on a substrate 1 noves in a horizontal
direction (right in Fig. 1). Alternatively, the substrate 1 and screen 2
may be fixedand the roller squeegee apparatus 4 may instead. nove

hori zontal ly. Some types of printing matgrial are very likely to harden .if
they are not kneaded constantly. By repeating the vertical novenent of the
roller 8 and the reciprocation of 18 relative to the receptacle 7, not
nerely to extrude the material 9, it is possible to constantly or always
knead the material 9 in the receptacle 7. As may be appreciated in Fig. 4,
if the rolling action of the roller 8 alone cannot assure that a conS|stent
anount of printing material 9 is

FIG.7




extruded fromthe slit 15, a pair of auxiliary rollers 25 may be provided
to contact with and pinch the receptacle 7 above the printing materi al
squeegee 3. One or both of the auxiliary rollers 25 nay be noved
horizontally with respect to the frames 5 and 50 by a hydraulic cylinder or
a servo notor (not shown) so that the rolgers 25 approach each other. The
rollers 25 are nade of elastic material such as rubber or synthetic resin.
Consequently, the receptacle 7 can be squeezed i medi ately above the
squeegee to extrude the material 9 forcibly and equally. The printing

mat eri al squeegee 3 of this invention may be adapted for proper repl acenent
dependi-ng on the viscosity of the printing nmateri al

FIG.8
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9. If the viscosity of printing material 9 is low, a roller 30 may, as
shown ¥ n Fig. 5 be positioned in the slit 15 of the squeegee 3 9 and
supported rotatably by a shaft 31, which is supported on the side plates
3b. The roller 30 may be soft and nade of rubber, synthetic resin or the
li ke, or alternatively be hard and nade of wynthetic resin, netal or the
like. If the viscosity of printing material 9 is high, a roller 32 may, as

FIG.9
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shown i'n Fig. 6 be supported rotatably at a specified distance bel ow the-
slit .15 in the printing material squeegee 3. The roller 32 has a shaft 33
supported by the side plates 3b, which are wi déned, of the squeegee 3. The
roller 32 may be soft and made of rubber, synthetic resin or the |ike or
alternatively be hard and made of synthetgc resin, nmetal or the like. The
bottom of the printing material squeegee 3 slides on the screen 2 when
either the screen or the roller squeegee apparatus 4 noves horizontally. It
is therefore desirable that the squeegee 3 be inclined a little in the
driving direction toward the sliding surface. For this purpose, as shown in
Fig. 7, each plate 3a of the squeegee 3 may have a bracket 34 fixed to a
side of it, a shaft 35 nay be sw ngably connected

FIG.10
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tqo The bracket 34, and can be tel escoped by a hydraulic cylinder 36 or a
serfvo motor; which may be fixed to a support frame 37 supported by the
fraimes 5 and 50 of the printer. This enables the squeegee 3 to'incline
forward and backward a specified angle with respect to the screen 2.
Specifically, when the roller squeegee agparatus 4 or the screen 2 noves in
the dirtection A the printing material squeegee 3 is inclined as shown by
the two dot chain lines a. Wien the apparatus 4 or the screen 2 noves in .
the direction B the squeegee 3 is inclined as showmn by the two dot chain
lines b. The second enbodi nent of the invention is described below 1In

FIG.11
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~the previous enbodinent, the receptacle 7 can be squeezed betmﬁ@ﬁ@ﬁﬁgr’@"
rol |l erm8.and.the inner wall of the frame 5. In the present 10 “702,;

enbodi ”‘REPLAMOSHEET“ Fig.. 8 the receptacle 7 can be squeezed by two'
roll erfs ifically, the bracket 17a of a telescopic arm18 is a

littl g ljo n t he previ ous enbodi nent, and has sl at .27, through
whi chyt en’gﬁdﬂg of alroller 8 extendiubsbiii FM&H cyl i nder

or a derlvq rr_ntorJZ for|rotating the shaft 16, and an
17

ABSTRACT OF THE DISCLOSURE

PRINTING SQUEEGEE APPARATUS

A roller squeegee apparatus for screen printing
includes a resilient receptacle receiving a supply of
printing material at one open 'side thereof. The
resilient receptacle is connected at another open side
thereof to a printing squeegee. One or more driven
rollers are provided for squeezing the elastic
receptacle for providing consistent and stable printing
operations. Such arrangement of the roller squeegee
apparatus provides relatively high printing precision
even over long periods of continuous use.

(Fig. 1)



%?10 ¢g & -§
act'uator 28 for telescoping fromit. The receptacle 7 can.be pi'n

f
etvve&n_ta.m SHEETGNd ¢&€ rpller 8a, which is supported rotatably oh PQQS
%ﬂe eae\{dﬁg ngcture is simlar to that of the previous

76 b nﬁan explanation is omtted for brevity. Wth
Pqﬁ‘ ng a,s Zingfan upper portion of the receptacle 7, the
#?’ C ?o "'éfe Jatel to rotafle the screw shafts 21 in
' omedthe collar 20. At the sane tine, the servo
tors 27 are rotateg(}%wve he shaft 16 toward the shaft 29. As a result
t|hdDABE | QF RECERT .8a.°nove.-BRINTING] SEUEEGED I APPARATES eceptacle 7 to

extrude the printing material 9 toward the squeegee 3.

This invention relates to printing squeegee apparatus. In particular
to a squeegee apparatus for screen printing, which includes an elastic or
flexible receptacle for storing a printing material which is pressed by a
roller to squeeze the material out onto a screen.

Background of the Related Art

It is well known to use screen printing for forming electronic circuit
patterns on an insulating substrate. It is also known that screen printing
needs a screen which is laid on an insulating board for printing. Also
known are a squeegee apparatus which functions as a spatula for
-tra\ielling abové the screen to apply a specified amount of printing ..
material thereto. The material is then squeezed through the screen onto
the substrate.

The squeegee apparatus prints a layer of printing material on the
insulating substrate according to a specified electronic circuit pattern. The
pattern is formed by the printing holes formed through the screen. The
drilled substrate is separated from the screen, and heated to dry and set
the circuit pattern. A screen utilized for such process may be made of
stainless steel mesh, for example.

The squeegee apparatus stores printing material in a substantially
triangular space defined between two plates, which are nearly equal in
width to the screen. The material can drop or fall naturally toward the
screen through a slit formed at the bottoms of the plates, positioned at
the apex of a substantially right angle.

Such a conventional squeegee apparatus allows printing material
to drop naturally (i.e. by gravity) through the slit. However, 4&as printing
material of high '




The' third enbodi ment of the invention wll now be described hereinbel ow. As
with the second enbodi nent, redundant description simlar to that of the
first enmbodinent will be omtted. As shown in Fig. 9, in place of the screw
shafts 21, a rod 2la supports a nunber of sleeves 20a above one other with
spacers 60 interposed. The sl eeves 20a support rollers 8 through tel escopic
drives 19, telescopic armbrackets 17 d shafts 16, respectively. The
rollers 8 can rotate and nove toward and away fromthe receptacle

ot herw se, the structure is the same as in the first enbodi nent.

he.r ecopt acMCBSI ST DerBetsriis Vi sik s SIRIREN 3P aREHFR BTEYEN SPPY | n t ho-
receptacl e 7 JJONINGAG material along the overall width of the siit. Thus, uneven
~ printing may result and general printing precision is reduced. ..

Therefore, it becomes necessary to always monitor the state of the
printing material supply and long term continuous operation cannot be
reliably assured.

Thus, it has been required to provide a roller squeegee apparatus
for screen printing which can operate continuously for a long time. Also,
a roller squeegee apparatus which is effective to equalize and improve
printing precision, and stabilize printing operations, is highly desirable.
Summary of the Invention

- Thus, it is an object of the present invention to overcome the
drawbacks of the related art.

It is a further object of the invention to provide a roller squeegee
apparatus which can function smoothly, even for long periods of
continuous operation.

The present invention also seeks to provide a roller squeegee
apparatus which is effective to equalize and improve printing precision,
as well as providing stable printing operation. _

According to one aspect of the invention, there is provided a roller
squeegee apparatus for screen printing, comprising: first means for
supplying a printing material; an eléstic receptacle formed of a resilient
material for receiving the printing material supplied by the first means
and, having an opening to which a printing squeegee is fitted; and second
means for kneading the printing material in the receptacle by rolling or
pressing the receptacle, so as to squeeze the material out of the

squeegee.
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and toward the squeegee 3. 11 The third enbodi mrent shown in Fig. 9 may
be nodified extensively in the fourth enbodi nent shown in Fig. 10. As shown
in Fig. 10, a support 70 in place of the screw shafts 21 supports cylinders
71. Each cylinder 71 engages with a piston rod 72, which can reciprocate
relative to the receptacle 7,and to whi éh a press plate 73 is fixed.

Q herw se, the st §P&LiCENY thterbeppsé"?%s 15 chBrddi§rildd gy af T YaxiBiad

tubular receptacle having one open end connected to a printing material
supply port, and another open end which is connected to a printing
squeegee. Further, one or more rollers is. are provided which may be
driven for squeezing the receptacle, whereby the printing material is
forcibly fed to, and extruded from, the squeegee. According to this
structure, uneven printing is avoided regardless of a viscosity of the
printing material, such that highly precise printing is possible.
Brief Description of the Drawings

Fig. 1 is a front view partially in cross section showinhg an
embodiment of this invention; '

Fig. 2 is a plan view of the embodiment _shown in Fig. 1;
Fig. 3 is a front view in cross section of the printing material
‘squeegee; '

Fig. 4 a front view in cross section showing a main portion of the
squeegee;

Fig. 5 is a front view in cross section showing a modified squeegee
according to the invention;

Fig. 6 is a front view in cross section shoWing another modified
printing material squeegee;

Fig. 7 is a front view in cross section showing still another
modified printing squeegee;

Fig. 8is a front.view partially in cross section showing the second
embodiment of the invention;

Fig. 9 is a front view partially in cross section showing the third
embodiment of the invention.

Fig. 10 is a cross section showing a fourth preferred embodiment
according to the invention; and

Fig. 11 is a front view of squeegee apparatus for screen printing,
showing an example utilizing a printing squeegee according to the
invention.

Description of the Preferred Embodiment




therefore the repeated explanation is omtted. In this enbodi nent, by
protruding the press plates 73 in descendi ng order downward al ong the
receptacle 7, it is possible to squeeze the printing material 9 in the
receptacle 7 dowmmward and toward the squeegee 3. By repeating this
operation, the material 9 can be kneaded. For nulticolor printing, as shown
in Fig. 11, a turret board 38 such as a rqtatable disc may be supported
above the screen 2. The board 38 may carrg rol | er squeegee apparatuses 4

fixed to its periphpieyeinbeRRECh piedred SriBbairhéhtSBE tha WRBREBNt Al dde
positions of the apparatuses 4 can be adjusted. The respective printing
materi al squeegsRlained in detailgyithyetasanee to the idrawingsr een 2. The printing
material tanks 12 a?ﬂerp(?gfe[”é%céﬁﬁodimenti of the present invention are explained
below with reference to the drawings. As shown in Figs. 1 and 2, a
screen 2 is laid on an insulating substrate 1, which is set on a screen
process printer. The printer (not shown) supports, above the screen, a
roller squeegee apparatus 4 including a printing material squeegee 3.
The roller squeegee apparatus 4 includes a pair of frames 5 and
50, which are each square or rectangular, but with one open side in cross
section. The open sides of the frafnes 5 and 50 face each other. The
frames 5 and 50 have guide pins 5a and guide holes 5b on their open
sides. The frames 5 and 50 are separably joined by hydraulic cylinders
and pistons 6a, which operate as clamps, so as to form a casing open on
both sides. The casing contains a flexible receptacle 7 and a roller 8 for
rolling the receptacle 7. Although not shown in the drawings, the
hydraulic cylinders 6 are properly provided, not only on the top of the
casing, as illustrated, but also on both sides at .and the bottom of the

casing.

The hydraulic cylinders 6 and pistons Sa may be replaced by
servo motors and rods reciprocally connected with the motors. The -
receptacle 7 takes the form of a tube or a bag having a closed end. The
receptacle 7 is made of synthetic resin such as nylon or an elastic or
flexible material such as rubber, so as not to be easily broken or damaged
when it contains a printing material 9, such as ink or soldering paste, and
is rolled. If the receptacle 7 is tubular, it’s-one end is connected to the

printing material supply port 10 formed in the frame 5.

REPLACEMENT SHEE]
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7 of thé apparatuses 4 nmay contain printing materials 9 of different

colors, respectively, Wen one of the colors is needed,

rotated until

t he above nethod to apply the material

the board 38 can be

the associated apparatus 4 faces the screen 2. Then, the
receptacle 7 of this particular apparatus 4 can he squeezed simlarly to

squeegee apparatuses may not be limted to screen printing. Instead,
thin filmformati on may he nmade that paste is stored in a receptacle 7 and

squeezed out to cORie atiparSéné as Joined APt BropRPadhedive) oft thBiIlke td #hef paste

froma printi

ng material squeegee 3.
printing material squeegee 3.,wh|ch protrudes between the frames 5 and

50 toward the screen 2. Alternatlvely, the other end may be joined
separably in the form of a cassette utilizing a fastener, which can engage
with a rough surface.

If the receptacle 7 is bag-like, or flexible, it takes the form of a
cassette containing a specified amount of printing material 9. The closed
end of the bag is properly fixed at the supply port 10, and the other end
is connected to the squeegee 3. |

The printing material supply port 10 is connected to a printing

material tank 13 through a valve chest 12, which as& has a ball 11 or

another check valve.

-~ The receptacle 7 may have an opening, not shown, in parallel with

the port 10, &e the frame 5 may have a structure, not shown, which is

similar to the valve chest 12 having the check valve. This valve chest 12

may be connected to the opening in the receptacle 7 to release or
discharge air bubbles, which may be contained in some types of printing
material. The receptacle 7 is supplied. with the material 9 stored in the
tank 13. The tank 13 is supported properly by the frame 5 and belongs
to it. _

Alternatively, printing material may be supplied through a flexible
pipe from a printing material. tank, which-e jg properly supported on the
screen printer or the like.

If there is a need to control the temperature of the material, the
casing is closed and a temperature control means (not shown) is provided
therein, while another temperature control means (not shown), such as
a diode and heater may be provided in the tank 13 as well. As shown in
Fig. 3, the printing material squeeg'eé'.Ssi___s nearly triangular with two

thin plates 3a,

9 fromthe squeegee 3. The roller

such a

26 JUN 9%




12 By rolling with the rollers the receptacle containing printing material,
the invention makes it possible to effectively supply printing material in
a pri nting nethod whi ch kneads highly viscous printi ng material. It
possi bl e to make constant and equal the ampunt of printing material o
extruded fromthe squeegee onto a screen. Therefore, the printing precision

is al so

nti ng

can be inproved. In addition, IS pos%lt ble to not only squeeze print
mat eri al out by neans of the roI | ers al so al ways knead thi xotropic
material in mitcherempecifiedin teprhtdrty wilith, rand whichinay bedformed 6f a

result,

the material can be equally di sper sed,

resin, carbon or metal

The right and left sides of the squeegee are locked in contact with

side plates 3b, while the bottom side is open, and a slit 15 is formed at

the opposite apex. The squeegee 3 holds the printing material 9, which
can be extruded through the slit 15. The plates 3a are joined or
connected properly at least at their tops to the frames 5 and 50. it It is
therefore possible to control the width ether of the slit 15 by the
hydraulic cylinders 6 erer adjusting the distance between the frames 5
and 50.

It is also possible to fix or keep the condition or state of the

printing material. The side plates 3b+e-are fixed to and suspended from

‘one of the frames 5 and 50. The bottoms of the side plates 3b are

finished like a mirror surface for slidable contact with the screen 2 in
consideratibn of oscillation or fluctuation of the printing material squeegee
3. |

eascirEach side plate 3b is rectangular or nearly trapezoidal and has
a specified width between the front and rear sides of the squeegee 3. The
side plates 3b are positioned on the right and left sides of he squeegee
3. The side plates 3b contact with the screen so that the casing weight
is applied on the screen because the casing weight is not applied to the
squeegee 3. The side plates 3b function to press the screen 2 on the
substrate 1, so that the printing precision is improved. Therefore, a
support table or frame (S in Fig. 1) is specially provided to bear the casing
weight applied on the side plates 3b.

The roller 8 is made of rubber, synthetic resin or other elastic
material. The roller 8 has a shaft 16, which extends on its axis and
protrudes at both ends. The ends of ke the shaft 16 are supported
rotatably on a pair of brackets F 17.Fach bracket 17 is coupled to one

end of a telescopic arm 18, the other end of which




so-that- continuous printing operation for long tinme periods is possible,
and the operation can be stably assured. The present invention in not
limted only to the description as herein disclosed but may be nodified and
enbodi ed in other ways without departing fromthe scope or inventive
concept of the invention as set forth above. 13 What is C ained:

7
engages horizontally with a telescopic drive 19. Alternatively, the roller
8 may not be soft, but may be made of metal or other hard material.
The telescopic drive 19 is either a hydraulic cylinder or a servo
motor. The drive 19 is coupled with a collar 20 having a thread in its
inner peripheral surface. The collar 20 engages with a screw shaft 21
which is supported rotatably on its vertical axis by the frame 50. The top
of ;e the shaft 21 protrudes from the top of the frame 5, and is
connected to an electric motor 22 through a proper speed reducing
mechanism. ’Tﬁhe__i pair of motors 22 are adapted to resgectively rotate
a pair of the shafts 21 synchronously with each other. The rotations of the

lafte shafts 21 at the same time can move the drives 19 vertically#at
the same time and same pitch through the collars 20. wivite While the
. drives 19 are moving vertically, the telescopic arms 18 can his moved
toward or away from the receptacle 7.

When printing is made with the printing material 9 applied on the
screen 2, the electric motors 22 are rotated-® in synchronism to lift the
telescopic drives 19 through the collars 20 along the screw shafts 21.
When the receptacle 7 -s js filled with the material 9, and printing has
started; the motors 22 are rotated reversely to lower the drives 19, and
He .tg_g.telescopic arms 18 are extended from the drives 19 toward the
frame 5.

When the telescopic arms 18 have extended, the receptacle 7 is
interposed between the roller 8 and the inner wall of the frame 5. The
roller 8 moves downward in compressive contact with the receptacle 7.
As a result, the receptacle 7 is rolled and squeezed from sp=te- the top
down, therefore, the inside printing material 9 is forcibly moved foward
the squeegee 3, and extruded through the slit 15 toward the screen 2.

The lift of the lowered roller 8 functions to suck
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1. - Squeegee apparatus for screen printing, conprising: first neans for
supplying a printing material; an elastic receptacle forned of a resilient
material for receiving said printing nmaterial supplied by said first neans
and having an opening to which a printing squeegee is fitted; and second
means for kneading said printing material in said receptacle by rolling or
pressing said receptacle, so as to squegze said material out of said
squeegee. 2. Squeegee apparatus as set forth in claiml1, wherein said

receptacl e igpWwdbdtee matesaY ih%é%ﬁu@@gé@@.ﬁ%@f%t% When the roller
squeegee apparatus 4 is removed after printing.

Therefore, by lowering the roller 8 at a constant speed, the amount
of printing material 9 extruded from the squeegee 3 is made constant, so
that, the material 9 can be equally applied on the screen 2. In screen
process printing, a screen 2 laid on a substrate 1 moves in a. horizontal
direction (right in Fig. 1). Alternatively, the substrate¥ 1 and screen 2
may be fixed_‘1 and the roller squeegee apparatus 4 may instead move
horizontally. —Some types of printing material are very likely to harden if
they are not kneaded constantly. By repeating the vertical movement of
the roller 8 and the reciprocation of% 18 relative to the receptacle 7, not
merely to extrude the material 9, it is possible to constantly or always
knead the material 9 in the receptacle 7.

As may be appreciated in Fig. 4, if the rolling action of the roller 8
alone cannot assure that a& a consistent amount of printing material 9 is
extruded from the slit% 15, a pair of auxiliary rollers 25 may be provided
to contact with and pinch the receptacle 7 above-he the printing material
squeegee 3. ane One or both of the auxiliary rollers 25 may be moved
horizontally with respect to the frames 5 and 50 by a hydraulic cylinder
or a servo motor {not shown) so that the rollers 25 approach each other.
The rollers 25 are made of elastic material such as rubber and or
synthetic resin. sersequently- Consequently, the receptacle 7 can be
squeezed immediately above the squeegee to extrude the material 9
forcibly and equally.

The printing material squeegee 3 of this invention may be adapted
for prope.r replacement depending on the viscosity of the printing material
9. if the viscosity of printing material 9 is low, a roller 30 may, as shown

in Fig. 5 be positioned in the slit 15 of the squeegee 3




first open end thereof to a printing material supply port, and a second
open end thereof which is connected to said squeegee, and further
including at | east one roller for pressing said receptacle. 3. Squeegee
apparatus as set forth in claim2, wherein said roller is able to nove
horizontally toward and away from said receptacle by being driven by a
hydraulic cylinder or a servo notor, saigd cylinder or servo notor being so
supported by a casing that it engages with a screw shaft which is rotated
by an el ect r and resipportegnobtatektly iby 8 shafto8&, which imsuppaiited prs thial side

receptacte, SERSB AT Iod eotet e hed 3} cher Uhiohicobfh o1 e
or the like, or alternatively be hard and ge-made of synthetic resin, metal
or the like.

If the viscosity of printing material 9 is high, a roller 32 may, as
shown in Fig. 6 be supported rotatably at a specified distance below the
slit 15 in the printing material squeegee 3. The roller 32 has a shaft 33
supported__tithe side plates 3b, which are widened, of the squeegee 3.
The roller 32 may be soft and made of rubber, synthetic resin or the like
or alternatively be hard and made of synthetic resin, metal or the like.

The bottom of the printing material squeegee 3 slides - on the
screen 2 when either the screen or the roller squeegee apparatus 4
moves horizontally. It is therefore desirable that the squeegee 3 be
inclined a little in the driving direction toward the sliding surface. For this
purpose, as shown in Fig. 7, each plate 3a of the squeegee 3 may have
a bracket 34 fixed to a side of it, a shaft 35 may be swingably connected
to the bracket 34, and can be telescoped by a hydraulic cylinder 36 or a
servo motor, which may be fixed to a support frame 37 supported by the

frames 5 and 50 of the printer. is- This enables the squeegee 3 to incline

forward and backward a specified angle whiskwith respect to the screen
2,

Specifically, when the roller équeegee apparatus 4 or he the screen
2 moves in the direction A, the printing material squeegee 3 is inclined as
shown by the two dot chain lines a. When 'the apparatus 4 or the screen
2 moves in the direction 43 B, the squeegee 3 is inclined as shown by
the two dot chain lines%b_.

The second embodiment of the invention is described below. In
the previous embodiment, the receptacle 7 can be squeezed between the

roller 8 and the inner wall of the frame 5. In the present
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fromsaid receptacl e, and upward and downward al ong said receptacle, where
said receptacle is squeezed between said roller and the inner wall of a
casi ng, which supports said roller Substitute sheet - 20 January-1999 14
5. Squeegee apparatus as set forth in claim4, wherein said roller is
able to nove horizontally toward and away from said receptacle by being
driven by a hydraulic cylinder or a seryg notor, said cylinder or servo

not or bei ng

embodiment, as shown in Fig. #-8, the receptacle 7 can be squeezed by
two rollers 8 and 8a. Specifically, the bracket 173 of a telescopic arm 18
is a little longer than in the previous embodiment, and _haS a slot 27,
through which the shaft 16 of a roller 8 extends., prewided . Provided are
a hydraulic cylinder or a servo motor 27 for rotating the shaft 16, and an
acfuator 28 for telescoping from it. The receptacle 7 can be :'pinched
between the roller 8 and the roller 8a, which is supported rotatably on a
shaft 9. Otherwise, the structure is similar to that of the previous
embodiment, therefore redundant explanation is omitted for brevity.

With the rollers 8 and 8a squeezing an upper portion of the
receptacle 7, the electric motors 22 are actuated to rotate the screw
shafts 21 in synchronism, wih which lower therelers collar 20. At the
same time, the servo motors 27 are rotated to move the shaft 16 toward
the shaft 29. As a result the rollers 8 and 8a move downward while
rolling the receptacle 7 to extrude the printing material 9 toward the
squeegee 3. |

The third embodiment of the invention will now be described
hereinbelow. As with the second embodiment, redundant description
similar to that of the first embodiment will be omitted. As shown in Fig.
9, in place of the screw shafts 21, a rod 2la supports a number of
sleeves 2e-20a above one other with spacers 60 interposed. The sleeves
20a support rollers 8 through telescopic drives 19, telescopic ammas arm
brackets 17 and shafts 16, respectively. The rollers 8 can rotate and

move toward and away from the receptacle otherwise, the structure is

" the same as in the first embodiment. Accordingly, by protruding the

rollers 8 in descending order downward along the receptacle 7, it is

possible to squeeze the printing material 9 in the receptacle 7 downward
and toward the squeegee 3.

26 JUN 1998
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so’'supported by said casing that it engages with a screw shaft, which is
rotated by an electric notor, and that it can nove vertically along said

receptacl e

6. Squeegee apparatus as set forth in claim3, in which said

casing includes nmeans for controlling opening and closing of said printing

squeegee.

7.

Squeegee apparatus as set forth in claim3, wherein said

casing is able to keep the slit of sai 1pr‘i nti ng squeegee open at a

speci fied angle. 8. Squeegee appar at Us

as set forth in claim?2, wherein

said roller is onfhethird emboditheitdHAWA in Figl. Oimay Be shodifie@ ekidibivdigt t hey
can nove toward and away from said receptacle, and upward and downward

al ong said

in the fourth eémbodiment shown in Fig. 10. As shown in Fig. 10, a
support 70 in place of the screw &hefie shafts 21 supports cylinders 71.
Each cylinder 71 engages with a piston rod 72, which can reciprocate
relative to the receptacié 7.éand to which a press plate 73 is fixed.
Otherwise, the structure is the same as in the first embodiment, and
therefore the repeated explanation is omitted. In this embodiment, by
protruding the press plates 73 in descending order downward along the
receptacle 7, it is possible to squeeze the printing material 9 in the
receptacle 7 downward andsewakrd toward the squeegée 3. By repeating
this operation, the material 9 can be kneaded.

For multicolor printing, as shown in Fig. 11, a turret board 38 such
as a rotatable disc may be supported above the screen 2. The board 38
may carry roller squeegee apparatuses 4 fixed to its periphery at specified
intervals in such a manner that the positions of the apparatuses 4 can be
adjusted. The respective printing material squeegees 3 may slidably
contact with the screen 2. The printing material tanks 12 and receptacles
7 of the apparatuses 4 may contain printing materials 9 of different
colors, respectively, When one of the colors is needed, the board 38 can
be rotated until the associated apparatus 4 faces the screen 2. Then, the
receptacle 7 of this particular apparatus 4 can he squeezed similarly to
the above method to apply the material 9 from the squeegee 3.

The roller squeegee. apparatuses may not be limited to screen
printing. Instead, such a thin film formation may he made that paste is
stored in a receptacle 7 and squeezed out to coat a post card or another

paper with a thin film of paste from a printing material squeegee 3.
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receptacl e, whereby said receptacl e can be squeezed by pinching it between
said rollers and noving themtoward each other. 9. Squeegee apparat us as
set forth in claim?2, wherein said roller is one of a plurality of rollers,
whi ch are arranged above one another in a nultistage line and in such a
manner that they can nove toward and away from sai d receptacl e, whereby
sai d receptacle can be squeezed fromu r and | ower sides by said rollers
novi ng horizontally toward said receptacte in downward order.

By rolling with the rollers the receptacle containing printing
material., the invention makes it possible to effectively supply printing

material in a printing method which aeede-kneads highly viscous printing

material. It is also possible to make constant and equal the amount of
printing material extruded from the squeegee onto a screen. Therefore,
the printing precision can be improved. In addition, it is possible to not
only squeeze printing material out by means of the rollers, but also
always knead thixotropic material in the receptacle by repeating the
rolling up and down. As a result, the material can be equally dispersed,
so that continuous printing operation for long time periods is possible,
and the operation can be stably assured.

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.

REPLACEMENT SHERT
26 JUN 1998




REPLACEMENT SHEET Substitute sheet - 18 Septenber 1999 15 10. Squeegee
apparatus as set forth incrarm9, wherein said plurality of rollers are
able to nove rd and away from said receptacle and protrude
toward said mnm m'&/m cendi ng order downward al ong said receptacle
by being driven by @& rsaukl c cylinder or a servo notor, said plurality of

rollers being supported on a rod. 11. fSgueegee apparatus as set forth in
claim2, wherein said roller is one of a pair of rollers for so pinching

" ~said receptacle that they can squeeze it near said printing squeegee.

What is Claimed:
1. A—rolloe—squesgas Squeegee apparatus for screen printing,
comprising:

first means for supplying a printing material;

& an elastic receptacle formed of a resilient material for receiving

said printing material supplied by said first means and,.having an opening
to which a printing squeegee is fitted; ahd

second means for kneading said printing material in said receptacle
by rolling or pressing said receptacle, so as to squeeze said material out

of said squeegee.

2. - #A=reller-sguecgee Sgueegee apparatus as set forth in claim 1,

wherein saidareceptacle is tubular in configuration and connected at a
first open end thereof to a printing material supply port, and a second
-open end thereof which is connected to = said équeegee, and further

including at least one -ermere-roliers for pressing said receptacle.

3. A—reller—sgquoegee Sgueegee apparatus as sef forth in claim 2,
wherein said roller being is able to move horizontally toward and away
from said receptacle by being driven by a hydraulic cylinder or a servo
motor, said cylinder or servo motor being so supporfed by a casing that
it engages with a screw shaftywhich is rotated by an electric motor, and

that it can move vertically along said receptacle.

4, A=roller-squeagae Squeegee apparatus as set forth in claim 2,
e %

wherein said roller is supported such that it can move toward and away

from said receptacle, and upward and downward along said receptacle,

where said receptacle is squeezed between said rolles and the inner wall

of a casing, which supports said rollers.

REPLACEMENT SHEET
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12. Squeegee apparatus as set-forth in claim2, wheregg=

material supply port is connected through a check val’ JH{\%S %@@s EEEN
storing a s ‘msl M pr|nt|ng mat erial, saiditank mpe-r—led
by a casi ngqmu aid rollers. 13. Squeegee appar at us as set
forth in claim 2, refn said roller is able to move hori zontal 'y toward
and away from sai d recept acl e by beingqgriven by a hydraulic cylinder or a

servo notor, said cylinder or servo nDtor bei ng so supported by said casing
that it eng&géﬁaﬂw Bl eeanpammusassetwrﬁﬂlmqlamaelvﬁmrelm not or,

Appar at s aSSEDORH PEY i 415ty hoVe e ialy SaRsva 20 gyvey Trom o

receptacle by belng driven by a hydraulic cylinder or a servo motor, said

cylinder or servo motor being so supported by a casing that it engages
with a screw shaf’f.é which is rotated by an electric motor, and that it can

move vertically along said receptacle.

6. A-roller-squeegee Squeegee apparatus as set forth in claim & _g, in
which said casing includes means for controlling opening and closing of

said printing mmatesial squeegee.

8. A-reller-squeages Squeegee apparatus as set forth in claim 3, wherein
said casing is able to keep the slit of said printing-meteriaksqueegee open

at a specified angle.

Q.M_Squeegee apparatus as set forth in claim 2, wherein
said roller iaekae!e&is one of a pair of rollers, which are so supported that
they can move toward and away from said receptacle, and upward and
downward along said receptacle, whereby said receptacle can be
squeezed by pinching it between said rollers and moving them toward
each othel;.,:.=

10. -;bm#eﬁaqueegee Sgueegee apparatus as set forth in claim 2,
wherein said -roller-sensastmg is one of a plurality of rollers, which are
arranged above one another in a multistage line and in such a manner
that they can move toward and away from said receptacle, whereby said

receptacle can be squeezed from upper and lower

!—‘
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sides by said rollers moving horizontally toward said receptacle in

downward order.

11. A=roller—squeegee Squeegee apparatus as set forth in claim .10,
wherein said roller beiRg is able to move horizontally toward and away
from said receptacle by being driven by a hydraulic cylinder or a servo
motor, said cylinder or servo motor being so supported by a casing that
it engages with a screw shaft., Which is rotated by an electric motor,

and that it can move vertically along said receptacle.

12. A#-el&sqwaga&Sgueegee apparatus as set forth in claim 2,
wherein said — roller censisting is one of a pair of rollers for so pinching
said receptaclle that they can squeeze it near said printing reeteriak
squeegee.

13. f=—=reller—sguesges=Squeegee apparatus as set forth in claim 2,
e —

wherein said printing material supply port-beiag is connectedﬂtt}”ggugh a

check valve to a tank for storing a specified amount of printing material,

said tank being supported by a casing, which supports said rollers.

14. .A=roller-sguecegee Squeeg_ee apparatus as set forth in claim 13,

wherein said roller being-is able to move horizontally toward and away
from said receptacle by being driven by a hydraulic cylinder or a servo
motor, said cylinder or servo motor being so supported by a casing that
it engages with a screw shaft,,__,. which is rotated by an electric motor,

and that it can move vertically along said receptacle.

15. A-roler-squecges: Squeegee apparatus as set forth in claim 13, in
which said casing includes means for controlling opening and closing of
said printing+matesial squeegee.
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open si de, ed separably face to face, whereby the space
between sai'd ﬂl\mg mwgﬁj usted. 17. Sgueegee appar tus as set forth in
claim 2, whe prlsnt I*ng squeegee has a slit, infan

roller ks supported rotatably, whereby said roller canfa Jﬁsgt/'lr
extrusion of printing material which is low in viscosi S?Ep@
apparatus as set forth in claim 2, Wnergn said printing sq
slit, outside which a roller is supported rotatably at a specifie

and in paraliel ng&geéwpﬁéﬁam dsheetfortht irofcldiitt rA)si on of

printing material which is hig ty
wherein said casing is able to keep the slit of said printing -matesal=

squeegee open at a specified angle.

& 17. Atrollor—squesgee _Squeeéee apparatus as set forth in claim3,
wherein said casing including a pair of frames, which are rectangular in
cross section with one open side, and which are joined separably face to

face, whereby the space between said frames can be adjusted.

ﬂﬂ:;g A-roller-squeeges- Squeegee apparatus as set forth in claim 2,
wherein said printing meaterial-squeegee -haviag has a slit, in and along
which a roller is supported rotatably, whereby said roller can adjust the

‘ameunt of extrusion of printing material which is low in viscosity.

4%__‘_!:? MSqueegee apparatus as set forth in claim 2,
wherein said printing mretesiet squeegee having has a slit, outside which
a roller is supported rotatably at a specified distance and in parallel,
whereby said roller can adjust the amount of extrusion of printing material

which is high in viscosity.
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5. Squeegee apparatus as set forth in claim 4, wherein said roller is able
to move horizontally toward and away from said receptacle by being driven
by a hydraulic cylinder or a servo motor, said cylinder or servo motor being
so supported by said casing that it engages with a screw shaft, which is
rotated by an electric motor, and that it can move vertically along said

receptacle.

6. Squeegee apparatus as set forth in claim 3, in which said casing
~_includes means for controlling opening and closing of said printing

squeegee.

7. Squeegee apparatus as set forth in claim 3, wherein said casing is

able to keep the slit of said printing squeegee open at a specified angle.

8. Squeegee apparatus as set forth in claim 2, wherein said roller is one
of a pair of rollers, which are so supported that they can move toward and
away from said receptacle, and upward and downward along said
receptacle, whereby said receptacle can be squeezed by pinching it betWeen

said rollers and moving them toward each other.

9. Squeegee apparatus as set forth in claim 2, wherein said roller is one
of a pIuréIity of rollers, which are arranged above one another in a
multistage line and in such a manner that they can move toward and away
from said receptacle, whereby said receptacle can be squeezed from upper
and lower sides by said rollers moving horizontally toward said receptacle

in downward order.

_
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10. Squeegee apparatus as set forth in claim 9, whereln said roller is able
to move horizontally toward and away from said receptacle by bep._n_.g 'd_n_ven
by a hydraulic cylinder or a servo motor, said cylinder or servo motor Ibeing
so supported by a casing that it engages with a screw shaft, which is
rotated by an electric motor, and that it can move vertically along said

receptacle.

11. Squeegee apparatus as set forth in claim 2, wherein said roller is one
of a pair of rollers for so pinching said receptacle that they can squeeze it

near said printing squeegee.

12. Squeegee apparatus as set forth in claim 2, wherein said printing
material supply port is connected through a check valve to a tank for storing
a specified amount of printing material, said tank being supported by a

casing, which supports said rollers.

13. Squeegee apparatus as set forth in claim 12, wherein said roller is
able to move horizontally toward and away from said receptacle by being
driven by a hydraulic cylinder or a servo motor, said cylinder or servo motor
being so supported by said casing that it engages with a screw shaft, which
is rotated by an electric motor, and that it can move vertically along said

receptacle.

14. Squeegee apparatus as set forth in claim 12, in which said casing

includes means for controlling opening and closing of said printing

squeegee.
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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15. Squeegee apparatus as set forth in claim 12, wherein said casing is

able to keep the slit of said printing squeegee open at a specified angle.

16. Squeegee apparatus as set forth in claim 3, wherein said casing
including a pair of frames, which are rectangular in cross section with one
open side, and which are joined separably face to face, whereby the space

between said frames can be adjusted.

17. Squeegee apparatus as set forth in claim 2, wherein said printing
squeegee has a slit, in and along which a roller is supported rotatably,
whereby said roller can adjust the amount of extrusion of printing material

which is low in viscosity.

18. Squeegee apparatus as set forth in claim 2, wherein said printing
squeegee has a slit, outside which a roller is supported rotatably at a
specified distance and in parallel, whereby said roller can adjust the amount

of extrusion of printing material which is high in viscosity.

\
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10. Squeegee apparatus as set forth in claim '9, wherein said plurality of
rollers are able to move horizontally toward and away from said receptacle
and protrude toward said receptacle in descending order downward along
said receptacle by being driven by a hydraulic cylinder or a servo motor, said

plurality of rollers being supported on a rod.

11. Squeegee apparatus as set forth in claim 2, wherein said roller is one
~ of a pair of rollers for so pinching said receptacle that they can squeeze it

near said printing squeegee.

12. Squeegee apparatus as set forth in claim 2, wherein said printing
material supply port is connected through a check valve to a tank for
storing a specified amount of printing material, said tank being supported

by a casing, which supports said rollers.

13. Squeegee apparatus as set forth in claim 12, wherein said roller is
able to move horizontally toward and away from said receptacle by being
driven by a hydraulic cylinder or a servo motor, said cylinder or servo motor
being so supported by said casing that it engages with a screw shaft, which
is rotated by an electric motor, and that it can move vertically along said

receptacle.

14. Squeegee apparatus as set forth in claim 12, in which said casing
includes means for controlling opening and closing of said printing

squeegee.
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