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57 ABSTRACT 
An automatic screen printing machine is disclosed in 
which a squeegee and doctor blade are synchronized 
with the vertical position of a reciprocating receiving 
roller carried by a lifting frame. The squeegee and doc 
tor blade are positioned by rack gears on a common 
support mounted for reciprocation on a fixed longitudi 
nal frame and driven by a mutual pinion which is oper 
ated by a link arm extended from the pressure roller. 

1 Claim, 4 Drawing Figures 
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1. 

AUTOMATC SCREEN PRNTING MACHINE 

This invention relates to an automatic screen printing 
machine. More particularly, the invention relates to an 
automatic screen printing machine in which a material 
to be printed, such as paper and cloth, is continuously 
fed at a constant speed and the material is printed 
through a flat screen. 

In the instant specification, the word "printing' is 
used to mean not only ordinary printing of papers, 
films and the like but also dye printing of fabrics, cloths 
and the like. 

In conventional automatic printing machines using 
flat screens, an endless belt for supporting and trans 
porting a material to be printed, such as cloth, is fed 
intermittently and while the endless belt is stopped, a 
screen is brought down on the material to be printed, 
and then, a squeegee member is scanned on the screen to 
squeeze out a printing paste on the material to be 
printed and the screen and squeegee member are lifted 
up and the endless belt is fed again. 

In this conventional printing method, problems are 
involved in intermittent feeding of a material to be 
printed. For example, in order to register the material to 
be printed exactly with the screen, it is necessary to use 
an expensive printing belt (blanket) which has a much 
reduced tendency to elongate and a belt-stopping mech 
anism having a very high accuracy, and therefore, the 
structure of the printing machine is inevitably compli 
cated and its price is very high. Further, when a flexible 
material is printed, an accurate pattern can hardly be 
printed because of a tension given when it is trans 
ported. 

Recently, as a printing method overcoming the fore 
going disadvantages, there has been proposed an auto 
matic screen printing method comprising feeding con 
tinuously a material to be printed at a constant speed in 
the longitudinal direction by means of a transporting 
member, bringing down a printing stencil (screen), 
which has been positioned above the material to be 
printed, on the material to be printed to contact the 
stencil with the material to be printed, moving both the 
printing stencil and the material to be printed at the 
same speed in the same direction, squeezing out a print 
ing paste on the material to be printed while the printing 
stencil travels along a length corresponding to about 
1/2 of the pattern length, lifting up the printing stencil 
to release its contact with the material to be printed, 
moving the printing stencil in the reverse direction, and 
repeating the foregoing operations (see the specification 
of U.S. Pat. No. 3,168,036). 

This automatic printing method is characterized in 
that a printing operation can be performed while ama 
terial to be printed is fed continuously at a constant 
speed, but the actual working of this printing involves 
various difficulties. For example, according to this auto 
matic screen printing method, the operation of moving 
the printing stencil at the same speed in the same direc 
tion as the material to be printed during the printing 
step; the operation of moving the printing stencil in the 
reverse direction after the printing step; the operation of 
scanning the squeegee member on the stencil; the opera 
tion of contacting the material to be printed with the 
stencil at the start of the printing step; the operation of 
separating the material from the stencil at the comple 
tion of the printing step and the operation of moving 
continuously the material to be printed at such a rate 
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2 
that it is moved along a distance corresponding to one 
repeat length while one cycle of the printing operation 
is accomplished must be conducted so that the positions 
of the respective members are made exactly in accord 
with one another for every repeat of a pattern to be 
printed, and timings of these operations must be exactly 
controlled according to a strictly set program; other 
wise, a printed material having a precisely registered 
printed pattern cannot be obtained at all. 

In general, it is very difficult to perform two indepen 
dent movements, namely the horizontal reciprocative 
movement of the stencil (screen) and the squeegee and 
the relative vertical movement of the stencil and the 
material to be printed, at good timings according to 
strictly controlled programs of both the times and posi 
tions. w 

A hydraulic cylinder or the like has heretofore been 
used as a lifting device in an automatic flat screen print 
ing machine, and various limit switches or photoelectric 
switches have been used for control of positions. Ac 
cording to such fluid driving or electric control system, 
however, great deviations are caused in speeds of verti 
cal movements or times for the start or completion of 
operations, and therefore, it is very difficult to perform 
operations for vertical movements precisely according 
to a strictly controlled program and to make these oper 
ations for vertical movements exactly synchronize with 
operations for other movements in the printing ma 
chine. 

It is therefore a primary object of the present inven 
tion to provide an automatic, flat-screen, printing ma 
chine in which the relative vertical movement of a 
stencil and a material to be printed can be performed in 
proper synchronization with the horizontal reciproca 
tive movement of a squeegee member in the printing 
step. 

In an automatic flat-screen printing machine, when a 
printed cloth is separated from the printing screen or 
stencil after the completion of the printing step, the 
stencil springs up because of its elasticity and scatters 
the printing paste or ink which has adhered to the sten 
cil, resulting in contamination of the printed cloth. 
Another object of the present invention is, therefore, 

to provide an automatic flat-screen printing machine in 
which the area of contact between the screen and the 
material to be printed is substantially restricted to the 
area of contact between the squeegee member and the 
screen and hence, even if the material is separated from 
the screen at a high speed, the problem of scattering of 
the printing paste or ink is not encountered brought 
about at all. 

In an automatic flat-screen printing machine of the 
above type where a material to be printed is continu 
ously fed, since the printing operation is carried out 
only when the squeegee member is moved in one direc 
tion, it is necessary to return the printing ink or paste to 
the end where the printing operation starts, while the 
squeegee member is making its return travel. 

Still another object of the present invention is to 
provide an automatic flat screen printing machine in 
which the operation of exchanging the squeegee mem 
ber with the doctor blades for returning the printing ink 
or paste to the printing-starting position, is performed 
synchrously with the relative vertical movement be 
tween screen and the material to be printed. 

In accordance with the present invention, there is 
provided an automatic screen printing machine com 
prising a transporting mechanism for supporting 
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thereon a material to be printed and transporting it at a 
constant speed to a printing operation zone, a flat screen 
disposed above a running passage for the material to be 
printed in the printing operation zone, a squeegee mem 
ber disposed above said flat screen to squeeze out a 
printing paste or ink onto the material to be printed 
through said flat screen, a receiving roller disposed 
below the running passage, a screen driving mechanism 
for reciprocating said flat screen along the running 
passage and synchronizing the speed and direction of 10 
said screen with those of the material to be printed at 
the printing step, a squeegee driving mechanism for 
reciprocating a mechanism supporting said squeegee 
member along the running passage for the material to be 
printed and making the moving direction of said squee 
gee member reverse to that of the material to be printed, 
and a lifting mechanism for lifting up said receiving 
roller to cause the material to be printed to contact said 
flat screen at the printing step and lowering the receiv 
ing roller to separate the material from said flat screen 
during the non-printing period, wherein said lifting 
mechanism comprises a rail capable of vertical move 
ment between an elevated position and a lowered posi 
tion and a lifting roller capable of horizontal movement 
along said rail; a lever is disposed on said squeegee 
member supporting mechanism so that it can swing and 
said receiving roller and said lifting roller are rotatably 
mounted on said lever; and said lifting rail, said lifting 
roller and said receiving roller are positioned relative to 
each other so that when said lifting rail is moved verti 
cally, the lifting roller is caused to make a swinging 
movement to move the receiving roller vertically and 
when the lifting roller makes a reciprocative movement 
along the lifting rail, said receiving roller is guided in 
the horizontal direction and moved reciprocally along 
the rail. 
This invention will now be described in detail by 

reference to the accompanying drawings, in which: 
FIG. 1-A is a side view showing the arrangement of 

an automatic screen printing machine of the present 
invention; 

FIG. 1-B is a plan view showing the machine of FIG. 
1-A; 
FIG. 2-A is a sectional view of a squeegee supporting 

device and a receiving roller supporting device; seen in 
a direction rectangular to the direction of advance; and 
FIG.2-B shows the section taken along the line X-X 

in FIG. 2-A. 
Referring to FIGS. 1-A and 1-B showing the entire 

arrangement of an embodiment of the printing machine 
of this invention, a mechanism for supporting and trans 
porting a material 1 to be printed comprises a driving 
roller 3 and a driven roller 4 disposed on a machine 
frame 2 on both the sides of a plurality of printing zones 
A each having a, receiving roller 5, and an endless belt 
6 supported and continuously driven by said driving, 
driven and receiving rollers 4, 5 and 6. A paste or other 
adhesive is applied to this endless belt 6 by a suitable 
pasting mechanism (not shown), and the material 1 to be 
printed is applied to the supporting surface of the end 
less belt 6 by a pasting roller 7 and fed to the printing 
zones A continuously at a constant speed. The printed 
material 1 is peeled from the endless belt. 6 and fed to a 
winding reel or post treatment step (not shown). 
The printing method of the present invention can be 

applied to printing of ordinary fabrics and cloths and 
screen printing of papers, films, metal foils and metal 
sheets. When a highly flexible material such as a fabric 
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4. 
or cloth is printed, a supporting and transporting mem 
ber such as an endless belt is used and the printing oper 
ation is conducted while the material to be printed is 
applied or pasted to this supporting and transporting 
member, or a continuous paper sheet is used as the 
supporting and transporting member instead of the end 
less belt, the fabric or cloth is pasted to the continuous 
paper sheet and the printing operation is conducted 
while the assembly of the paper sheet and the fabric or 
cloth is being continuously fed. When a material having 
a relatively low flexibility, such as a paper, a film, a 
metal foil, a laminate thereof or a metal sheet, is printed, 
if a suitable tension adjusting mechanism is disposed on 
the side of a feed reel or winding reel of the material, 
provision of a supporting and transporting member such 
as an endless belt can be omitted. 

In the printing zones A, flat screens 9 are supported 
on screen frames 8 above the running passage for the 
material 1 to be printed, namely above the upper por 
tion of the endless belt 6. The number of the screens 9 
corresponds to the number of colors of a pattern to be 
printed. The screen frame 8 is supported on the machine 
frame 2 so that it can make a reciprocative movement in 
the horizontal direction along the endless belt 6 and 
during the printing operation, the screen frame 8 is 
driven at the same speed in the same direction as the 
material 1 to be printed by a screen-driving mechanism 
detailed hereinafter. After the printing operation, the 
screen frame 8 is driven in a direction reverse to the 
direction of the movement of the material 1. 
Above the flat screen 9 there is disposed a squeegee 

member 10 supported on a squeegee supporting mecha 
nism 11 to squeeze out a printing paste or ink (not 
shown) onto the material 1 to be printed. This squeegee 
supporting mechanism 11 is supported on the machine 
frame 2 so that it can make a reciprocative movement in 
the horizontal direction along the endless belt 6. During 
the printing operation, the squeegee supporting mecha 
nism 11 causes the squeegee member 10 to make a scan 
ning movement from one end to the other end of the flat 
screen 9, whereby printing of the material 1 can be 
accomplished. A doctor blade 12 is mounted on the 
squeegee supporting mechanism 11 to return the print 
ing paste or ink to the printing-starting end of the screen 
after the printing operation. 

In order to contact the material 1 on the endless belt 
6 with the flat screen 9 for the printing operation and to 
release this contact during the period where the print 
ing operation is not conducted (hereinafter referred to 
as "the non-printing period”), the flat screen 9 and a 
part of the supporting and transporting mechanism, for 
example, the receiving roller 5, are arranged so that 
they can make relative vertical movements. In the em 
bodiment shown in FIGS. 1-A and 1-B, a pair of the 
Squeegee member 10 and the corresponding receiving 
roller 5 with the endless belt 6 interposed therebetween 
are arranged so that they can make a reciprocative 
movement in the horizontal direction. During the print 
ing operation, the receiving roller 5 is located at an 
elevated position to contact the material 1 with the 
printing screen. During the non-printing period, the 
receiving roller 5 is located at a lowered position to 
release the contact between the material 1 and the print 
ing screen. A lifting rail 13 is disposed both to to recip 
rocate the receiving roller 5 in the horizontal direction 
and to raise and lower the receiving roller 5 in the verti 
cal direction. The position of the lifting rail 13 is con 
trolled by a lifting device detailed hereinafter, and the 
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receiving roller 5 is moved vertically with the vertical 
movement of this lifting rail 13. 
By reciprocating the flat screen 9 on one horizontal 

plane, scanning a pair of the squeegee member 10 and 
receiving roller 5 on the flat screen 9 and moving up 
and down the receiving roller 5 in the vertical direction 
as illustrated in FIGS. 1-A and 1-B, the material 1 to be 
printed can be registered exactly with the flat screen 9, 
and a deviation of a pattern at successive printing Zones 
can be remarkably reduced. In the conventional print 
ing method using a flat screen, when the screen con 
tacted with the material to be printed throughout the 
surface thereof is separated from the material at the 
completion of the printing operation, there is caused an 
undesirable phenomenon of scattering of a printing 
paste or ink from the printing screen. In the embodi 
ment of the present invention shown in FIGS. 1-A and 
1-B, the part of the screen to be contacted with the 
material 1 is restricted to the narrow, transverse region 
gripped between the squeegee member and the receiv 
ing roller. Even when the screen is separated from the 
material 1 at a high speed at the completion of the print 
ing operation, scattering of the printing paste or ink can 
be effectively prevented. 
The printing operation using the printing machine 

shown in FIGS. 1 and 2 will now be described. 
The material 1 to be printed is pasted on the surface 

of the endless belt 6 by the pasting roller 7, and the 
material 1 is supported and fed continuously at a con 
stant speed in a certain direction (to the left in the draw 
ings) into the printing zones A by the endless belt 6. At 
the start of the printing operation, the flat screen 9 is 
moved in the same direction (to the left) as the moving 
direction of the material 1 and at the same speed. At this 
moment, the squeegee member 10 is located at one end 
of the screen 9 (the left end in the drawings). The re 
ceiving roller 5 is lifted up to the uppermost position 
just after the completion of aceleration of the screen 9 
to cause the material on the endless belt 6 to come in 
contact with the screen 9. In this state, the squeegee 
member 10 is paired with the receiving roller 5 and they 
are moved in a direction (to the right in the drawings) 
reverse to the moving direction of the material 1 to 
perform printing on the moving material 1 through the 
screen 9. 

Just before the squeegee member 10 arrives at the 
other end (the right end in the drawings) of the screen 
9, the printing operation is completed, and the lifting 
rail 13 is lowered and in turn, the receiving roller 5 is 
lowered, whereby the contact of the material 1 with the 
flat screen 9 is released. The advance of the flat screen 
9 is stopped and the screen 9 is then moved in a direc 
tion (to the right in the drawings) reverse to the moving 
direction of the material 1. The squeegee member held 
by the squeegee supporting mechanism 11 is then re 
placed by the doctor blade 12 and the squeegee support 
ing mechanism 11 is moved in the same direction as the 
moving direction of the material 1, whereby the remain 
ing supply of ink or paste on the screen 9 is returned to 
the printing-starting end. With this movement of the 
Squeegee supporting mechanism 11, the receiving roller 
5 is moved in the same direction as the moving direction 
of the material 1 at the lowered position thereof. 
When the squeegee supporting mechanism 11 arrives 

at one end (the left end in the drawings) of the screen, 
the return course movements of the flat screen 9 and the 
pair of the squeegee member and the receiving roller 
are stopped. In this state, the doctor blade 12 is inter 
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6 
changed with the squeegee member 10; the receiving 
roller 5 is lifted up, and the printing course movement 
of the screen 9 and squeegee member 10 is started. Thus, 
the foregoing operations are continuously repeated. In 
this automatic screen printing method of the present 
invention, during a period from the start of the printing 
operation to the start of the printing operation of the 
next cycle, the material 1 to be printed is moved by a 
distance corresponding to the length of one repeat or 
printing zone, and the material 1 can be printed in a 
continuous manner. 

In the automatic screen printing machine of the pre 
sent invention, it is preferred that the above-mentioned 
supporting and transporting means 3, 5 and 6, flat screen 
9 and squeegee member 10 be driven by one common 
drive source and the operations of these members 3, 5, 
6, 9 and 10 be performed according to a mechanically 
controlled program. More specifically, according to 
this driving system, the above-mentioned scanning re 
ciprocative movements of the printing flat screen 9 and 
squeegee member 10 are always made synchronous 
with the feed speed of the supporting and transporting 
mechanism 6, whereby the printing operation can be 
performed at a high speed with a high printing accuracy 
in a continuous manner. When the above-mentioned 
scanning reciprocative movements of the printing flat 
screen 9 and squeegee member 10 are appropriately 
coordinated with such operations as acceleration, re 
duction and stopping and all the movements and opera 
tions are performed smoothly, no deviation is caused in 
timings for respective operations and movements and 
these timings can be set and adjusted with high accu 
racy very easily. 
As the common drive source for driving the endless 

belt 6, the flat screen 9 and the squeegee supporting 
mechanism 11 and moving vertically the receiving 
roller 5, there is disposed a driving motor 14 on one end 
portion of the machine frame 2. 
An endless belt driving device 15 for driving roller 3 

at a constant speed is included. The driving power of 
the driving motor 14 is transmitted to a main shaft 17 
through a V-belt 16 and then transmitted to the endless 
device 15 through a belt-driving connecting shaft 18 
and an input shaft 19. The main shaft 17 is connected to 
the driving motor 14 through an electromagnetic clutch 
20. 
A screen driving device 21 is disposed to reciprocate 

the screen frame 8 in the horizontal direction. In this 
screen driving device 21, by a combined operation of a 
partially-toothed wheel and a cam, for example, the 
continuous one-way rotation of the main shaft 17 is 
converted to alternating normal-and reverse-rotations 
of a shaft 22 and then converted to the horizontal recip 
rocative movement of a screen-driving connecting rod 
23 extending in the moving direction of the screen 9, 
namely along the endless belt, by a combination of a 
pinion and a rack. This screen-driving connecting rod 
23 includes a plurality of screen frames 8 fixed thereto at 
prescribed intervals, and these screen frames 8 are re 
ciprocated in the horizontal direction with the recipro 
cative movement of the connecting rod 23. 
A squeegee-driving device 24 is disposed to recipro 

cate the squeegee supporting mechanism 11 in the hori 
Zontal direction. In this squeegee driving device 24, the 
continuous one-way rotation of the main shaft 17 is 
converted to alternating normal and reverse rotations of 
a shaft 25, by a partially-toothed wheel and a cam, for 
example, and the alternating normal and reverse rota 
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tions of the shaft 25 are transmitted to a squeegee driv 
ing sprocket through a series of power transmitting 
means such as a squeegee accelerating mechanism 26, a 
squeegee driving shaft 27 and a miter gear case 28. Idle 
wheels 30 and 31 are disposed on both the terminal 
portions of the reciprocative movement passage for the 
squeegee supporting mechanism 11, and a roller chain 
32 is stretched among these idle wheels 30 and 31 and 
the squeegee driving sprocket 29. A plurality of 
squeegee-supporting mechanisms 11 are fixed to the 
roller chain 32 at suitable intervals through a suitable 
fixing mechanism (detailed hereinafter). In this arrange 
ment, by the alternating normal and reverse rotations of 
the squeegee driving sprocket 29, each of the squeegee 
supporting mechanisms 11 is reciprocated in the hori 
zontal direction. 

Below each printing zone, a lifting device 33 is dis 
posed to move up and down in the vertical direction the 
receiving roller supporting the endless belt 6. The con 
tinuous one-way rotation of the main shaft 17 is trans 
mitted to this lifting device 33 through an output shaft 
34 and a timing adjusting device 35. In this lifting device 
33, the rotation of the main shaft 17 is converted to 
stopping of rotation of a lifting connecting shaft 36 for 
a prescribed period, intermittent rotation of the lifting 
connecting shaft 36 and intermittent reciprocative 
movement of a lifting connecting rod 37 by a combined 
operation of a partially-toothed wheel and a cam, for 
example. These operations of the connecting shaft 36 
and connecting rod 37 are transmitted to the lifting rail 
13 by a pinion-rack mechanism 38, whereby rising of 
the lifting rail 13 and the receiving roller 5; retention of 
the lifting rail 13 and receiving roller 5 at the elevated 
position; lowering of the lifting rail 13 and receiving 
roller 5 and retention of the lifting rail 13 and receiving 
roller 5 at the lowered position are performed. 

Referring now to FIGS. 2-A and 2-B illustrating the 
squeegee member supporting mechanism and the re 
ceiving roller supporting mechanism, a guide rail 40 
extending transversely of the machine is disposed above 
the machine frame 2, and the squeegee-member sup 
porting mechanism 11 is mounted on the guide rail 40 
through a slide bearing 41 so that the supporting mecha 
nism 11 can make a reciprocative movement in the 
horizontal direction. A plurality of squeegee member 
supporting mechanisms 11 are fixed at prescribed inter 
vals to a connecting rod 42 extending in parallel to the 
guide rail 40 by a suitable clamping mechanism 43 so 
that their positions can be finely and minutely adjusted. 
The squeegee member 10, for example, a squeegee doc 
tor, is fixed to a squeegee holder 44 extending in a direc 
tion crossing the endless belt 6 by suitable clamping 
means 45. This squeegee holder 104 is attached to the 
squeegee member supporting mechanism 11 through 
pressure adjustment means such as a squeegee pressure 
adjustment screw 46. 
One important feature of the present invention resides 

in that the receiving roller 5 for supporting the endless 
belt 6 is mounted so that it can make a vertical move 
ment and a horizontal reciprocative movement together 
with the squeegee member supporting mechanism 11. 
Control of the position of the receiving roller 5 and the 
guide of the horizontal reciprocative movement of the 
receiving roller 5 are accomplished by mounting of a 
roller on the squeegee member supporting mechanism 
11 so that the roller can follow and move along the rail 
13. The vertical movement of the roller by the rail 
causes the receiving roller 5 to be vertically moved. 
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8 
The horizontal movement of the receiving roller 5 is 
accompanied by the motion of the roller capable of 
following the rail 13. The vertical movement of the 
receiving roller 5 thus is accomplished by the vertical 
movement of the rail 13, whereby the receiving roller 5 
can be operated in synchronization with the above-men 
tioned respective operations for the printing. This fea 
ture will now be described. 

Referring to FIGS. 2-A and 2-B again, a bracket 47 is 
disposed in the lower portion of the squeegee-support 
ing mechanism 11 and a lever 48 is hinged on the 
bracket 47 so that the hinged lever 48 can swing about 
the shaft 49. The lever 48 has a fan-like or triangular 
shape and includes a lifting roller 50 rotatably mounted 
in the lower corner of the lever 48 through a suitable 
bearing mechanism. In the other corner of the lever 48, 
namely in the portion above the line connecting the 
shaft 49 and the roller 50, a supporting shaft 51 for the 
receiving roller 5 is disposed, and the receiving roller 5 
is rotatably mounted on this supporting shaft 51 through 
a bearing. 
The shaft 49 connecting the lever 48 to the squeegee 

supporting mechanism 11 is preferably located at a 
position offset in the direction of the printing course ( 
toward the left in FIG. 2-B) from the line connecting 
the receiving roller supporting shaft 51 and the shaft of 
the lifting roller 50. By this arrangement, the vertical 
movement of the receiving roller 5 during the printing 
course can be performed smoothly. For this purpose, 
the program is set so that the time for advance of each 
of the screen and squeegee member ( the time for the 
movement during the printing course) is made longer 
than the time for retreat of the each of these members 
while the time for retention or stopping of the lifting rail 
at the uppermost position is made equal to the time for 
stopping of the lifting rail at the lowermost position. At 
the initial stage of the movement during the printing 
course the material to be printed is contacted with the 
screen and at the terminal stage of the movement during 
the printing course the material is separated from the 
screen. Guide rollers 52 are disposed on both the ends of 
the receiving roller 5 to regulate the transverse position 
of the endless belt. The lifting roller 50 remains in en 
gagement with the lifting rail 13. 

In the above-illustrated arrangement, when the 
squeegee supporting mechanism 11 is reciprocated 
along the guide rail 40 in the lengthwise direction of the 
machine frame, the lifting roller 50 rolls back and forth 
on the surface of the lifting rail 13 while carrying the 
receiving roller 5 and the endless belt 6 at the appropri 
ate level. When the lifting rail 13 is lifted or lowered by 
the above-mentioned lifting device 33, the lever 48 is 
rotated in the counter-clockwise direction or clockwise 
direction, whereby the receiving roller 5 is lifted or 
lowered. When the receiving roller 5 is at the upper 
most position, for the printing step, the flat screen 9, the 
material 1 to be printed and the endless belt 6 are 
gripped between the squeegee member 10 and the sup 
porting face of the receiving roller 5. 

65 

According to another feature of the present inven 
tion, the squeegee member and the doctor blade are 
mounted on the squeegee member supporting mecha 
nism so that the squeegee member and the doctor blade 
are vertically moved, alternately. The squeegee mem 
ber and the doctor blade are interrelated with the verti 
cal movement of the receiving roller so that when the 
receiving roller is at the elevated position, the squeegee 
member is at the lowered position and when the receiv 
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ing roller is at the lowered position, the doctor blade is 
at the lowered position. By this arrangement, even 
when the screen and the squeegee member are recipro 
cated at relatively high speeds, the printing operation 
can be fully synchronized with regard to successive 
print steps. This feature will now be described. 

Referring to FIG. 2-B, a squeegee holder attachment 
53 and a doctor blade holder attachment 54 are 
mounted on the squeegee supporting mechanism 11 so 
that they can be vertically moved. The squeegee holder 
44 is fixed to the attachment 53 so that its position in the 
vertical direction can be adjusted by the squeegee pres 
sure adjusting screw 46, as described hereinbefore, and 
a doctor blade holder 55 is fixed to the attachment 54 so 
that its position in the vertical direction can be adjusted 
by a blade pressure adjusting screw 56. The squeegee 
attachment 53 is fixed to a rack gear 57 and the doctor 
blade attachment 54 is fixed to a rack gear 58. A pinion 
gear 59 engaged with these racks 57 and 58 is disposed 
in the interior of the supporting mechanism 11, and a 
spur gear 60 is fixed to the shaft 61 of the pinion 59. A 
shaft 62 is rotatably disposed in parallel to a shaft 61 of 
the pinion 59, and a fan-shaped segment gear 63 en 
gaged with the spur gear 60 is fixed to the external end 
portion of the shaft 62, while a lever arm 64 is fixed to 
the internal end portion of the shaft 62. 
A connecting rod 67 is coupled between the end of 

the receiving-roller supporting shaft 51 and the end of 
the lever arm 64 through ball joints 65 and 66, respec 
tively. When the receiving roller 5 is lifted or lowered, 
the lever 64 is thus turned in the counter-clockwise or 
clockwise direction by a link 67. With such turning of 
the lever 64, the pinion 59 is rotated in the clockwise 
direction or the counter-clockwise direction, whereby 
the squeegee holder 44 is lowered and the doctor blade 
holder 55 is lifted, or the squeegee holder 44 is lifted and 
the doctor blade holder 55 is lowered. 
Thus, with the vertical movement of the lifting rail 

13, the vertical movement of the receiving roller 5 and 
the exchange of working position of the squeegee mem 
ber 10 and the doctor blade 12 can be performed 
smoothly. More specifically, during the printing opera 
tion, the squeeging operation can be accomplished by 
the lower end of the squeegee member 10 and the re 
ceiving roller 5 while the screen 9 is contacted with the 
material 1 to be printed, and during the nonprinting 
period, the screen 9 is separated from the material 1 and 
the printing paste or ink on the screen 9 is returned. 

In the embodiment specifically illustrated in FIGS. 
2-A and 2-B, the pinion 59 is turned by the lever 64, and 
the vertical movements of the squeegee member 10 and 
the doctor blade 12 are performed directly mechani 
cally. Even when the vertical movements of the squee 
gee member 10 and doctor blade 12 are performed by 
using, for example, a fluid mechanism such as an air 
cylinder and a change lever of the fluid mechanism is 
actuated by the lever 64, the exchange between the 
squeegee member 10 and the doctor blade 12 can be 
performed smoothly. 

In the embodiment shown in FIGS. 2-A and 2-B, the 
connecting rod 23 extends through the squeegee sup 
porting mechanism 11. The squeegee supporting mech 
anism 11 and connecting rod 23 are disposed so that 
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they can make horizontal reciprocative movements 
independently from each other. In general, the squeegee 
supporting mechanism 11 and a supporting mechanism ( 
not shown) for the screen frame 8 are supported on the 
common guide rail 40 so that they can make reciproca 
tive movements, and the scanning reciprocative move 
ment of the squeegee supporting mechanism 11 is re 
stricted within a region of from one end to the other end 
of the moving screen 9 and both of said two supporting 
mechanisms are arranged so that collision is not caused 
between them. 
The vertical movement of the lifting rail can be per 

formed by a suitable lifting device. In the present inven 
tion, it is preferred that the vertical movement of the 
lifting rail 13 be performed according to a mechanically 
controlled program by using, for example, a pair of 
partially toothed wheels in combination with a lifting 
cam, as disclosed in my copending application Ser. No. 
695,392, filed June 14, 1976. 
As will be apparent from the foregoing illustration, in 

the present invention, there is attained a prominent 
advantage that by skillfully combining the operation of 
moving the receiving roller reciprocatively in the hori 
zontal direction with the operation of moving the re 
ceiving roller in the vertical direction, a printed mate 
rial having a precisely printed pattern can be obtained 
while the material to be printed is being continuously 
fed into the printing zone. 
What I claimed is: 
1. In an automatic screen printing machine printing 

zone including a constant speed conveyor, a flat screen 
over said conveyor, squeegee means including a squee 
gee blade over said screen, doctor means including a 
doctor blade over said screen, a receiving roller under 
said conveyor, and drive means including means for 
synchronized reciprocation of the receiving roller, 
squeegee means and doctor means and lifting means for 
lifting the receiving roller, the improvement comprising 
a common support member carrying said squeegee, 
doctor blade and receiving roller, said common support 
member being mounted for reciprocation on a fixed 
plane, 
a lever hinged on said common support member for 

rotation on an axis substantially parallel to said 
fixed plane, 

bearing means in said lever for mounting said receiv 
ing roller, 

said lifting means including a 
lift rail underlying a portion of said lever and in en 
gagement therewith whereby said receiving roller 
is raised and lowered in relation to said fixed plane, 

means for alternately raising and lowering said squee 
gee and said doctor blade and including 

a squeegee rack, 
a doctor blade rack, 
a pinion gear in engagement with both said racks, and 
link means for rotating said pinion gear in unison with 

raising and lowering of said receiving roller to 
lower said squeegee when said receiving roller is 
lifted and to lower said doctor blade when said 
receiving roller is lowered. 
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