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[57] ABSTRACT 
An automated printing ink supply device including an 
ink storage container, a slider valve through which the 
?ow of printing ink onto an ink receiving area can be 
controlled and a mechanism including a liquid level 
detector for operating the slider valve. By this menas, 
the ink can be automatically supplied to the ink re 
ceiving area on the screen during the time an endless 
belt of the automatic screen printing machine is 
stopped to compensate for the amount of the printing 
ink that has been lost or deposited on the material to 
be printed. 
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SCREEN PRINTER WITH INK LEVEL SENSING 
AND CONTROL 

The present invention relates to an automatic screen 
printing machine and, more particularly, to an im 
provement in an automatic screen printing machine 
wherein an automated printing ink supply device is pro 
vided for automatically supplying a proper amount of 
printing ink onto the screen to compensate for the 
amount of said ink that has been deposited on material 
to be printed. 

Speci?cally, the present invention pertains to the au 
tomated printing ink supply device so designed as to 
maintain at a predetermined value the position of a liq 
uid surface of the printing ink contained in an ink re 
ceiving area on the screen throughout the screen print 
ing operation. 
The automatic screen printing machine to which the 

present invention is applicable, in general, includes an 
endless belt made of hard or soft rubber material and 
adapted to carry a textile material to be printed which 
material is adhered to the upper flat surface of the for 
wardly moving, relative to the direction of movement 
of the material through the machine, run of said belt, 
said endless belt being intermittently moved so that, 
during the time it is standing still, a screen frame (or 
screen frames in the case of multi-colour printing) hav 
ing a screen is downwardly shifted together with a pair 
of squeegees until the screen substantially contacts the 
textile material on the endless belt and said squeegees 
are subsequently traversed on the screen in the direc 
tion of the width of the belt and the machine proper to 
deposit a printing ink, which has been contained on the 
screen, onto the textile material through the screen to 
complete the ink depositing operation. 
After the completion of the ink depositing operation 

at which time the pair of squeegees is normally trans 
ferred from the initial position to another position, the 
screen frame is upwardly shifted together with the 
squeegees and the endless belt is again moved, thus 
completing a cycle of squeegee movement. 
Despite the fact that the printing machine carries out 

consecutive cycles of the ink depositing operation in an 
automatic manner, a primitive method has usually been 
employed to supply printing ink onto a printing ink re 
ceiving area on the screen in which an attendant 
worker utilizes a ladle-like instrument for supplying the 
printing ink from an ink storage container placed at 
one side of the machine proper. In multi-color screen 
‘printing, a storage container is naturally required for 
the screen frame for each color so that a number of at 
tendant workers corresponding to the number of colors 
is usually required. If a single attendant worker is 
forced to take charge of supplying the printing ink of 
different color to, for example, three or four screen 
frames, he will be confused as to where to supply the 
printing ink of what color and, in an extreme case, will 
neglect to supply the printing ink of a speci?c color to 
one of the screen frames since each printing operation 
is carried out in a matter of seconds. If this event oc 
curs, the textile material will have an unevenly color 
printed appearance or will otherwise be spoiled. 
As is well known to those skilled in the art, the print 

ing ink usually employed has a relatively high viscosity 
ranging from about 4,000 to 90,000 c.p.s. and, accord 
ingly, the weight of the printing ink imposed on a unit 
area of the screen, namely, the amount of the printing 
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2 
ink normally contained in an ink receiving area on the 
screen, is one of the major factors that affect the suc-_ 
cess of the printing performance. For this reason, it is 
desirable to maintain at a constant value, the amount 
of the printing ink contained in the ink receiving area 
on the screen. However, this cannot be achieved by the 
above mentioned primitive method. 
To eliminate the disadvantages inherent in the above 

mentioned primitive method of supplying the printing 
ink, there has been proposed an arrangement wherein 
a combination of a pumping device with a choke valve 
is provided for the this purpose. In this instance, the 
choke valve is normally positioned above the ink re 
ceiving area on the screen and the printing ink is con 
tinuously supplied through the choke valve onto the 
screen by the pumping device at a relatively low rate. 
However, even this proposed arrangement has a dis 

advantage in that, in view of the fact that the ink receiv 
ing area on the screen is defined by the squeegees in co 
operation with the screen frame, the printing ink con 
tained therein begins to spread over the surface of the 
screen following the moving squeegee as the latter is 
traversed to another position away from the position 
where the choke valve is located and an excessive 
amount of the printing ink is, therefore, deposited on 
the textile material to be printed during each period the 
endless belt is stopped. 
Accordingly, an essential object of the present inven 

tion is to provide an automated printing ink supply de 
vice for use in screen printing machines which is capa 
ble of supplying a proper amount of printing ink onto 
the ink receiving area on the screen to compensate for 
the amount of said ink that has been lost or deposited 
on the textile material to be printed. 
Another object of the present invention is to provide 

an automated printing ink supply device for use in 
screen printing machines which includes a slider valve 
having a passage one end of which communicates with 
an ink storage container and the other end of which is 
directed to the ink receiving area, said slider valve 
being so designed as to permit the flow of printing ink 
onto the ink receiving area without any formation of 
droplets of ink about said other end which may unnec 
essarily waste the ink and/or contaminate portions of 
the machine. 
A further object of the present invention is to provide 

an automated printing ink supply device for use in 
screen printing machines wherein a slider valve is pro 
vided which is operable by the logical product of elec 
trical signals, one of which is fed from a liquid level de 
tector and which is representative of a deviation of the 
position of the liquid surface of the printing ink con 
tained in the ink receiving area relative to a predeter 
mined position and the other of which is fed from a 
limit switch or electromagnetic device and which is 
representative of the return of the squeegees from a po 
sition remote from the ink supply device, whereby a 
proper amount of printing ink can be supplied onto the 
ink receiving area only when the liquid surface position 
of the printing ink is lowered beyond the predeter 
mined position while the squeegees is completely re 
turned to the initial position adjacent to the ink supply 
device. 
A still further object of the present invention is to 

provide an automated printing ink supply device for 
use in screen printing machines wherein means is pro 
vided for operating the slider valve to permit the flow 
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of the printing ink from the ink storage container onto 
the ink receiving area to maintain at a predetermined 
value the amount of the printing ink contained in the 
ink receiving area on the screen. 
A still further object of the present invention is to 

provide an automated printing ink supply device for 
use in screen printing machines wherein a printing ink 
storage container is movably supported whereby trans 
portation of the ink storage container from the printing 
position to another or a preparation room where the 
printing ink is prepared can be facilitated. 
A still further object of the present invention is to 

provide an automated printing ink supply device for 
use in screenprinting machines which contributes to 
the reduction of the number of attendant workers in 
charge of ink supply stations for each screen printing 
machine without causing any situation such as that in 
which an attendant worker has heretofore been often 
times confused as to where to supply printing ink of 
what color. 
A still further object of the present invention is to 

provide an automated printing ink supply device for 
use in screen printing machines which contributes to 
the reduction of labour cost and is effective to produce 
printed textile material at low cost as compared with 
the labour cost that has been incurred by the employ 
ment of a number of attendant workers. 
These and other objects and features of the present 

invention will become apparent from the following full 
description of the present invention taken in conjunc 
tion with preferred embodiments thereof with refer 
ence to the accompanying drawings, in which; 
FIG. 1 is a schematic side view of an exemplary type 

of screen printing machine arrangement to which the 
present invention is applicable, 
FIG. 2 is a schematic diagram showing a carriage 

structure for movably supporting the printing ink stor 
age container, 
FIG. 3 is a side view, partly in section of FIG. 2, 
FIG. 4 is a top plan view of FIG. 2, 
FIG. 5 is a schematic diagram showing a slider valve 

employed in the automated printing ink supply device 
of the present invention and its associated parts, 
FIG. 6 is a side sectional view of FIG. 5, 
FIG. 7 is a bottom plan view of FIG. 5, 
FIG. 8 is a schematic perspective view of the slider 

valve showing the details thereof on an enlarged scale, 
FIG. 9 is a side sectional view of FIG. 8, 
FIG. 10 is an electrical wiring diagram which may be 

employed for operating the printing ink supply device 
of the present invention, 
FIG. 11 is a schematic perspective view of a modi? 

cation of the'embodiment shown in FIGS. 5 to 7, in 
which a liquid level detector in the form of a ?oat is 
employed, 
FIG. 12 is a view similar to FIG. 5, but showing a fur 

ther embodiment of the present invention in which the 
slider valve is adapted to be operated by an electro 
mechanical arrangement, 
FIG. 13 is a side view of FIG. 12, 
FIG. 14 is a bottom plan view of FIG. 12, 
FIG. 15 is a schematic perspective view of a portion 

of FIG. 12, 
FIG. 16 is a schematic diagram showing a still further 

embodiment of the present invention wherein the ink 
storage container is placed on the ?oor while a combi 
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nation of a pumping device and a choke valve con 
nected with the slider valve is employed, 
FIG. 17 is a top plan view of FIG. 16, 
FIG. 18 is a schematic sectional view of the ink sup 

ply device in a still further embodiment of the present 
invention, 
FIG. 19 is a view similar to FIG. 1, but showing an 

over-head carriage arrangement for suspending each 
ink storage container from the ceiling of a printing 
shop, 
FIG. 20 is a side view of FIG. 19, 
FIG. 21 is a top plan view of FIG. 19, and 
FIG. 22 is a schematic diagram showing the arrange 

ment of rails in the printing shop for the over-head car 
riage arrangement of FIG. 19. 
Before the description of the present invention pro 

ceeds in connection with preferred embodiments 
thereof with reference to the accompanying drawings, 
it is noted that like parts are designated by like refer 
ence numerals throughout the accompanying drawings. 
Referring now to FIG. I, the automatic screen print 

ing machine generally comprises a supply unit I, a 
printing unit II and a take-up and drying unit III. This 
automatic screen printing machine further includes an 
endless belt A adapted to be circulated round a pair of 
belt drums l and 2, one of which is accommodated in 
the supply unit I and the other of which is accommo 
dated in the printing unit II at a position remote from 
the supply unit. As shown, this endless belt is de?ected 
substantially at right angles by a pair of deflection rol 
lers 3 and 4 from the vertical run to the horizontal run. 
The belt A is adapted to be driven by the roller 3 or an 
other roller (not shown) disposed at a suitable position, 
which is in turn drivingly connected with a suitable mo- . 
tor. The drive roller 3 has a counter pressure roller 5, 
around which material to be printed, for example, cloth 
B, is fed from a roll C of cloth by means of a de?ection 
roller 6. The cloth B passes through the contact point 
between the drive roller 3 and the counter pressure rol 
ler 5 and is usually, as known to those skilled in the art, 
adhered to the adjacent surface of the endless belt A on 
which an adhesive agent has been spread by means of 
a gluing roller 7 positioned below the drive roller 3 and 
behind the counter pressure roller 5 with respect to the 
feed direction of the cloth B. 
The drive roller 3 may be driven either continuously 

or intermittently.' However, the printing operation re 
quires that the endless belt A stand still relative to ink 
depositing means for a short time, during which a single 
screen frame or a plurality of screen frames D are 
moved downwardly to enable an ink depositing opera 
tion to be performed. Accordingly, in the case where 
the ink depositing operation is to be performed while 
the drive roller 3 is continuously driven such as shown 
in FIG. I, both drums 1 and 2 are adapted to move to 
gether in one direction. In other words, while the drive 
roller 3 is continuously driven, the drum 1 moves from 
a downwardly shifted position as indicated by the dot 
ted line to an upwardly shifted position to take up the 
length of the endless belt A fed by the drive roller 3 
toward the drum 1 and, at the same time, the drum 2 
moves toward the supply unit I the same distance as the 
drum 1 is moved, so that the portion of the belt A situ 
ated in the printing unit II will be at the stand-still posi 
tion relative to the screen frames D. 

In any event, during the stand-still of the endless belt 
A, each screen frame D is moved from an upwardly 
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shifted position to a downwardly shifted position in 
which the cloth B on the belt A is closely covered with 
a screen carried by the screen frame D. At this time, a 
pair of spaced parallel squeegees is moved over the 
screen in the widthwise direction of the cloth B to de 
posit a printing ink on the ?at surface of the cloth B 
through the screen and, thereafter, the screen frame D 
is moved to the upwardly shifted position together with 
the pair of the squeegees to complete the ink depositing 
operation. 
The cloth B that has been printed during its travel 

through the printing unit II is separated from the belt 
A at the end of the printing unit II and is fed into the 
take-up and drying unit III in which the printed cloth 
is dried and rolled up. 
The structure of the automatic screen printing ma 

chine so far described may be any conventional type 
such as that manufactured by Fritz Buser AG of Swit 
zerland and, accordingly, the details thereof are herein 
omitted for the sake of brevity. More speci?cally, the 
present invention pertains exclusively to the printing 
unit ll of the automatic screen printing machine and is 
directed to the automation of a printing ink supply sys 
tem. A portion of said printing unit II to which the pres 
ent invention is applicable is illustrated particularly in 
FIGS. 2 through 4 on an enlarged scale. 

Referring now to FIGS. 2 through 4, the automated 
printing ink supply device according to the invention 
generally includes a bucket-like ink container E in 
which a proper amount of printing ink is contained, a 
solenoid operated valve assembly F for adjustably con 
trolling the ?ow of printing ink from the container E 
onto a screen 10 (FIG. 3) carried by a screen frame D 
composed of a pair of sections 11 extending trans 
versely of the belt A and a pair of sections 12 extending 
longitudinally of the belt A, all of which are arranged 
in a rectangular shape, and a carriage structure G for 
transporting the ink container E in the lengthwise di 
rection of the machine proper. 
The bucket-like ink container E comprises a gener 

ally cylindrical barrel portion 13 having a funnel 
shaped bottom 14 with a circular depending ?ange 
around the central opening to de?ne an opening 15. An 
annular ?ange 16 is integrally joined to the lowermost 
end of the barrel portion 13 and having a length greater 
than the height from the bottom edge of the opening 15 
to the upper peripheral edge of the bottom 14. A han 
dle portion 17 is provided at the top of the barrel por 
tion 13. 
The carriage structure G for transporting the ink con 

tainer E in the lengthwise direction of the machine 
proper to bring the container E to a printing position 
where the screen frame D is positioned comprises a 
pair of vertically spaced parallel guide rails 18a and 18b 
rigidly secured to one side panel 18 of the machine 
proper, a pair of substantially horizontally elongated 
chassis members 19a and 19b, each having a pair of 
grooved rollers 20a and 20b rotatably on the ends 
thereof respectively the upper chassis 19a being 
adapted to be guided along the upper guide rail 18a by 
the pair of the grooved rollers 20a while the lower chas 
sis 19b is adapted to be guided along the lower guide 
rail 18b by the pair of the grooved rollers 20a. A verti 
cally upstanding supporter stud 21 has the lower end 
portion and the intermediate portion rigidly connected 
respectively with the chassis 19b and 19a, and a swing 
table 22 is pivotally connected with the upper free end 
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6 
of the supporter stud 21 substantially at right angles 
thereto by means of a suitable bearing 23. This swing 
table 22 is rotatable about the axis of the supporter stud 
21 through 360°, alternatively, between two angularly 
spaced positions, in one of which the ?anged opening 
15 of the container E, when it is mounted on this swing 
table 22, is positioned above the screen 10 and the 
other in which the ?anged opening 15 is positioned lat 
erally beyond the side panel 18 of the machine proper, 
as shown in FIG. 4. Connected between the bearing 23 
and the swing table 22 is a substantially triangular rein 
forcement member 24 for preventing the table 22 from 
bending downwardly, which might occur when an ex 
cessively heavy load is imposed on the upper surface of 
said table 22. 
As shown in FIG. 4, the swing table has two openings 

25 and 26, one of which is positioned substantially in 
register with the ?anged opening 15 of the container E 
when the container is mounted on the table 22 and the 
other of which is positioned between the first men 
tioned opening 25 and a point on the peripheral edge 
of a circular area of the table 22 occupied by the con 
tainer E. This table 22 also has on its upper surface two 
or more projections 22a engageable with portions of 
the inner peripheral surface of the annular ?ange 16 of 
the container E for preventing the latter from being ac 
cidentally displaced from a predetermined position on 
the table 22. 
Referring particularly to FIGS. 3 and 4, the screen 

frame D includes, in addition to the screen 10, a pair 
of squeegees 27a and 27b of any known construction. 
However, in the instance as shown, each of the squee 
gees 27a and 27b comprises a rubber blade, 28a and 
28b respectively, and a blade holder, 29a and 29b 
respectively, having a lower end connected with the 
rubber blade in any known manner and the other end 
preferably outwardly bent with respect to the corre~ 
sponding end of the opposite blade holder. As is well 
known to those skilled in the art, these squeegees 27a 
and 27b are alternately reciprocated in such a manner 
that, during one cycle of printing which begins when 
the screen frame D is downwardly shifted and ends 
when the frame D is upwardly shifted, one of the squee 
gees which is positioned rearwardly of the other with 
respect to the direction of movement of the squeegees 
during the one cycle of printing is moved from one po 
sition to another to deposit the printing ink on the cloth 
8 on the belt A through the screen 10 while the other 
squeegees is raised clear of the screen and, during the 
following cycle of printing, said other squeegee is 
moved from said another position to the initial position 
to deposit the printing ink on the cloth B on the belt A 
through the screen 10 while said one squeegee is raised 
clear of the screen. Of course, during each cycle of 
printing, the belt A is standing still relative to the print 
ing means as hereinbefore described and, after each pe 
riod of standing still the belt A with the cloth B sticking 
to it is moved a distance to transfer a printed area of the 
cloth from one position to the next position. 
A traversing movement of the squeegees 27a and 27b 

in one direction is normally effected at one position 
each time the screen frame D is downwardly shifted. 
For convenience of description, it is assumed that the 

two positions between which a pair of the squeegees 
27a and 27b travels during a reciprocating traversing 
movement are referred to as an “initial position" in 
which said pair of the squeegees is positioned adjacent 
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to the automated printing ink supply device or the sup 
porter stud 2i and a “terminating position” which is 
remote therefrom. FIGS. 3 and 4 illustrate the squee 
gees 27a and 27b in their initial position, i.e., at the 
completion of their travel from the terminating position 
(not shown) remote from the supporter stud 211 to the 
initial position adjacent to the supporter stud 21. 
While in the arrangement as hereinbefore described, 

a proper amount of printing ink which is usually com 
posed of an adhesive agent, oil, an emulsion, pigment, 
dye stuffs, catalyst and other additives and which has 
a viscosity of from 4,000 to 90,000 c.p.s. is normally 
contained in an area de?ned by one of the squeegees 
27a, one of the longitudinally extending sections 12 of 
the screen frame D which is adjacent to the supporter 
stud 21 and the screen. As is well known to those 
skilled in the art, the amount of the printing ink con 
tained in that area has a tendency to decrease little by 
little as the squeegees 27a and 27b which are alter 
nately brought into the operative position as hereinbe 
fore described are reciprocated between the initial and 
terminating positions substantially across the width of 
the machine proper, since the printing ink is deposited 
through the screen 10 onto the ?at surface of the cloth 
B lying on the endless belt A. 
Accordingly, the automated printing ink supply de 

vice is herein provided for supplying a proper amount 
of the printing ink onto the above mentioned area to 
compensate for the ink being used up. Although the 
supply of the printing ink may be directed to any point 
within said area, namely, the ?anged opening 15 of the 
container E may be positioned at any position above 
said area, it is preferable to direct the opening 15 at the 
central point of a portion of the area which is defined 
by the pair of the squeegees 27a and 27b and the screen 
10 substantially as shown in FIG. 4. In other words, the 
swing table 22 is preferably rotatable about the axis of 
the supporter stud 21 from a ?rst position in which the 
?anged opening 15 of the container E when mounted 
on the table 22 is in register with the central point sub 
stantially equally spaced from the ends of the squee 
gees 27a and 27b and midway between the pair of 
squeegees, to a second position in which the container 
E mounted on the table 22 is in a position clear of the 
machine proper. 
The area de?ned by one of the squeegees 27a, one of 

the longitudinally extending sections 12 of the screen 
frame D which is adjacent to the supporter stud 2i and 
the screen 10 when said squeegees 27a and 27b are in 
the initial position and into which the printing ink is 
supplied as hereinbefore described is hereinafter re 
ferred to as the “ink receiving area.” 
The carriage structure G may be provided with a 

locking or braking device for stopping the carriage 
structure G at any desired position with respect to the 
machine proper. For example, a threaded bolt-like stop 
may be utilized for this locking or braking device. In 
this case, the threaded bolt-like stop may have a handle 
on one end and the other end extending through the 
supporter stud 21 and terminating at the side panel of 
the machine proper so that, when the handle is turned 
until the other end of said stopper contacts the side 
panel of the machine proper, the carriage structure G 
can be fixed at one position. However, since this lock 
ing or braking device may be of any known structure 
and can be easily provided by those skilled in the art, 
the details thereof are herein omitted and not shown. 
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8 
The solenoid operated valve assembly F operable to 

supply the printing ink to the ink receiving area on the 
screen 10 only when the amount or surface level of the 
printing ink in the ink receiving area decreases to the 
value lower than a predetermined value includes a 
slider valve 30 having a construction which will be de 
scribed later and which is tightly connected to the 
?anged opening 115 of the container E, an electromag 
netic device 31 rigidly secured to the undersurface of 
the swing table 22 for operating the slider valve 30, a 
limit switch 32 operable in response to the vertical re 
ciprocation of either of the squeegees 27a and 27b, and 
a liquid level detector 33 capable of detecting the posi 
tion of a liquid surface of the printing ink contained in 
the ink receiving area, which may be conveniently in 
terpreted as indicating the volume of the printing ink, 
and concurrently feeding an electrical signal represen 
tative of the position of the ink surface to the electro 
magnetic device 31, said electromagnetic device 31 
being adapted to be operated so as to open the slider 
valve 30 according to the logical product of the electri 
cal signal fed from the limit switch 32 and that from the 
liquid level detector 33. 
The details of this solenoid operated valve assembly 

F are clearly shown in FIGS. 5 through 9. However, to 
begin with, the structure of the slider valve 30 will be 
hereinafter fully described particularly with refce to 
FIGS. 8 and 9. 
The slider valve 30 as shown comprises a framework 

30a of substantially rectangular shape having a pair of 
long sections and a pair of short sections, a lower plate 
member 30b of the same width as that of the frame 
work 30a and having substantially at the central por 
tion thereof an opening 300, said lower plate member 
3012 being rigidly mounted on an intermediate portion 
of the framework 30a. An upper mounting plate mem 
ber 30d having the same size as the lower plate member 
30b and having an opening 30e in alignment with the 
opening 300 of the lower plate member 30b is mounted 
on framework 30a above lower plate member 30b and 
an annular flange 30f is provided on the upper surface 
of said mounting plate member 30d and surrounding 
said opening 302. A pair of legs (not visible) each hav 
ing substantially the same thickness as that of the corre 
sponding long section of the framework 30a is rigidly 
connected with said respective long sections of the 
framework 30a between the upper and lower mounting 
plate members so that a clearance is formed between 
the under surface of said upper mounting plate member 
30d and the upper surface of the lower plate member 
30b. An intermediate slidable plate member 30h is slid 
ably accommodated in said clearance and has an open 
ing 301' therein of the same diameter as that of the 
opening 300 of the lower plate member 30b, and an ad 
justment screw 30j is adjustably threaded through a 
central portion of the ?rst one of the short sections of 
the framework 30a for adjusting the positioning of the 
intermediate slidable plate member 30h as will be de 
scribed later. 
The intermediate slidable plate member 30h has one 

end downwardly bent to form a lever 30k and the other 
end connected with the other short section of the 
framework 30a by means of a tension spring 30m 
adapted to pull said slidable plate member 30h in the 
direction away from the adjustment screw 30j. In other 
words, while the openings 30c and 30a are in alignment 
with each other, the opening 301' of the slidable plate 














