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ABSTRACT OF THE DISCLOSURE

A printing head adapted to receive a porous screen
wherein a squeegee and flood bar assembly is mounted
on the head for reciprocation along the screen on a side
thereof opposite a workpiece, and a drive and position-
ing mechanism is mounted on the head and connected
with the assembly for automatically and alternately dis-
placing the flood bar and squeegee into and out of con-
tact with the screen in sequence respectively with an ink
applying stroke and a printing stroke of the reciprocat-
ing assembly.

—— A Nt

The invention relates to screen printers and particular-
ly to automatic printers capable of printing circiut boards
and other objects where high fidelity, accuracy and close
printing tolerances are required. This application is a divi-
sion of co-pending application Ser. No. 432,528, filed
Feb. 15, 1965, which has matured into Patent No. 3,359,-
895 entitled Pivotal Screen Printing Apparatus.

An object of the present invention is to provide a print-
er which will provide a more precise control of the print-
ing parameters, particularly those relating to the appli-
cation of the printing medium, and automatically print a
series of parts.

Another object of the present invention is to provide a
printer which is programmed to obtain high quality vol-
ume production with efficient and minimum movement
of the working parts.

A further object is to provide easy, rapid and rigid
screen frame mounting.

A still further object of the present invention is to
provide a printer which has accurate and flexible adjust-
ments to accommodate operators utilizing varying print-
ing techniques and to use various types of ink and print-
ing medium for printing on various types of parts.

Another object of the present invention is to provide a
basic printer which may be readily modified to accom-
modate screens of varying size.

The invention possesses other objects and features of
advantage, which will be set forth in the fellowing de-
scription and drawings of the preferred form of the in-
vention. It is to be understood, however, that variations
in the description and examples may be adopted within
the scope of the invention as set forth in the claims.

Referring to the drawings:

FIGURE 1 is a perspective view of the printer con-
structed in accordance with the present invention.

FIGURE 2 is a plan view of the printer shown in FIG-
URE 1.

FIGURE 3 is a partial cross section of the device taken
substantially along the line 3—3 of FIGURE 2.

FIGURE 4 is a schematic view of an enlarged scale of
a portion of the device.

FIGURE 5 is an end elevation of a portion of the de-
vice taken substantially along the line 5—35 of FIGURE
2 and shown on an enlarged scale.

FIGURE 6 is a partial plan view of a portion of the
device taken substantially along the line 6—6 of FIG-
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URE 5 with portions broken away for purposes of clar-
ity.

FIGURE 7 is a cross section of a portion of the device
taken substantially along the line 7—7 as shown in FIG-
URE 2 and shown on an enlarged scale.

FIGURE 8 is a cross section of a portion of the device
taken substantially along the line 8—8 of FIGURE 7.

FIGURE 9 is a schematic electrical diagram for the
present device.

The printing device of the present invention consists
briefly of a base 6 adapted for receiving a part 7 to be
printed, a printing head 8 adapted for receiving a screen
9 and pivotally mounted on the base for movement be-
tween a lowered operative printing position in registra-
tion with the base and an elevated inorperative position,
continuous loop means 11 (see FIGUURE 3) mounted
on the head having spaced first and second tracks, squee-
gee means 12 mounted on the head for movement across
the head and being connected to the loop means for con-
trolled repetitive printing strokes and return strokes, mo-
tor means 13, a drive shaft 14 connected to the motor, a
driven shaft 16 (see FIGURES 2, 3, 5 and 7) mounted
for rotation on the head and connected to the drive shaft,
a cam 17 (see FIGURES 2, 5) mounted on the driven
shaft 16 for rotation therewith, a cam follower 18
mounted on the base and positioned so as to react with
the cam for moving the head to operative position during
the squeegee printing stroke and to inoperative position
during the return stroke, and gear means connecting the
drive shaft and the continuous loop means for driving
the squeegee.

The base is constructed of heavy, accurately machined
castings and includes a sub-base 21 which is preferably
made of ground aluminum plate and is mounted on the
base for controlled side to side, fore and aft, and rota-
tional movement in a plane for registration with a stencil
on the screen when the head is in the operative position.
Such displacement of the sub-base is effected by first man-
ual control means 32 and 49 connecting the sub-base
and the base for movement of the sub-base along a first
axis of the plane, and second manual control means 68
and shaft 69 connecting the sub-base and the base for
movement along a second axis at substantial right angles
to the first axis as described in application Ser. No.
432,528. Base 6 is formed with a smooth surface 1 sup-
ported by upstanding legs 2, 3, 4, and 5. Where the sub-
base is perforated, a member 23, 24 is placed in sealing
engagement with the sub-base 21, and attached to a vac-
vum line for inducing a vacuum in the chamber and
holding the part to be printed in close realtionship with
the sub-base. Supporting the sub-base is a floating frame
member including sides 27, 29 and 30.

The printing head & consists briefly of a pair of space
elongated arms 101 and 102 formed with openings one of
which, opening 103 is shown in FIGURE 3 for receiving
shaft 106 for pivotal movement thereon. The arms are
held in spaced apart rigid relation by cross beams 1¢7 and
108.

The frame for bearing the screen 9 consists of frame
members 118, 111, 112 and 113 having dovetailed por-
tions 115 and 116. The screen is held to the cross-mem-
bers 107 and 108 by means of a registrating dove-tail
section 117 attached to cross-member 198 and by means
of an adjustable clamp 118 having a registrated dove-
tail section 119 and a clamping screw handle 121. The
screen frame rests firmly against the printing head and
thus is as rigid as the arms and cross members of the
printing head. A second clamp means 122 with an adjust-
able knob 123 holds the screen securely in place.

An important feature. of the present invention is the use
of continuous loop means for driving the squeegee. As
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shown in FIGURE 3, the loop means 11 consists of a link
chain mounted on idler sprockets 125 and 126 mounted
for rotation on stub shafts 127 and 128 connected to arm
101. A second link chain 131 is driven by sprocket 132
mounted for rotation on shaft 133. The other end of the
link chain is mounted on a sprocket mounted for rotation
on stub shaft 128 coaxial with sprocket 126. An identical
continuous loop means is mounted on arm 102; parts of
which may be seen in FIGURE 2 as sprocket 136 mount-
ed on shaft 133, link chain 137 mounted between sprocket
136, and idler chain 139.

Still a further feature of the present invention is the
accurate fidelity with which the printer prints successive
parts, The essential elements here consist of a carriage
means mounted for reciprocation along arms 101 and
102, a continuous loop means mounted on the arms for
travel along spaced first and second tracks, power means
adapted for driving the looped means, squeegee means
mounted for reciprocation having a first position in con-
tact with the screen and a second position free of the
screen and mounted for travel with the carriage, flood
bar means mounted for reciprocation having a first posi-
tion adapted for spreading printing fluid on the screen
and a second position free of the fluid and mounted for
travel with the carriage, and translating means having a
member connected to and traveling with the loop means
for lowering the flood bar in the first position and raising
the squeegee means above the screen in the second posi-
tion when the member is traveling along the first track
and for reversing the respective positions of the squeegee
and the flood means when traveling along the second
track.

The carriage means here consists of a base 146 best
shown in FIGURES 3 and 4, having openings for receiv-
ing stub shafts 147 and 148 with rollers 149 and 150
mounted thereon for rolling receipt in channel groove
152 formed in arm 101. Another feature is the ability to
adjust the squeegee to varying angles with the screen. A
block 153 is formed with an opening for receiving a pin
154 attached to base 146 for pivotally mounting the
block. At the other end of the block an elongated slot 156
is formed therein to receive a hold down screw 155
mounted on base 146. Block 153 is formed with a bore
157 for receiving an upright guide member 153. A recip-
rocating block member 161 is formed with a smooth bore
therethrough for slidably receiving upright guide 158 for
reciprocation thereon. A cross bar 162 is pivotally at-
tached to the block member at one end by pivot pin 163.
The cross bar is formed with a vertically aligned slot 160
for receiving therethrough a threaded pin member 164.
Pin 164 also extends through an opening formed in a
squeegee backing plate 166. The cross member and the
backing plate are held firmly together by a squeegee as-
sembly locking knob 167 connected to the end of pin
164 and formed with an enlarged shank portion 168 for
bearing against backing plate 166. The other end of pin
164 is threadably received in a threaded bore formed in a
nut 169. Thus, turning knob 167 causes pin 164 to move
into nut 169 and thus draw the enlarged shank 168 against
backing plate 166 and butt nut 169 against cross mem-
ber 162 thereby holding the two member in frictional
engagement. Squeegee 171 which is normally made from
an elastic plastic of rubber is held in horizontal align-
ment against spacer bar 175 and clamped against backing
member 166 by clamp member 172. Clamp member 172
is joined to squeegee backing plate 166 by fasteners 173
and 174. A fine adjustment of the squeegee pressure upon
the screen is made possible by providing a squeegee pres-
sure adjustment knob 176 having a shank 177 with a
threaded portion 178 which is received in a threaded bore
formed in nut 169. The end of shank 177 is connected to
member 179 for free rotation therein. Member 179 is
connected to cross bar 162 by welding fasteners or other
mens. Thus in order to increase the pressure of squeegee
171 upon the screen 9, locking knob 167 is loosened and
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the backing plate 166 is free to move vertically. The ver-
tical adjustment is made by turning squeegee pressure
adjustment knob 176 to that nut 169 moves vertically
on the threaded portion 178 of shank 177 thus carrying
pin 164. When the desired elevation is obtained, locking
knob 167 is rotated to clamp plate 166 firmly in relation
to cross member 162.

The translating means for moving the carriage back
and forth and for raising and lowering the squeegee con-
sists of a lever member 181 pivotally connected to car-
riage member 146 by means of pivot pin 182 (see FIG-
URES 3 and 4). The arm is pivotally connected at the
other end to the link chain 11 by pivot pin 183. The lever
is connected to crank arm 184 by pivot pin 187 and
reciprocating block member 161 is connected to the crank
arm by pivot pin 186.

The flood bar mens consists briefly of a flat member
191 mounted on a lever arm 192 pivotally connected to
clamp 172. Lever 192 is formed with a camming face
196.

The assembly for lowering the flood bar consists of an
arm 197 connected to the upper end of the guide member
158, the arm being formed with a threaded bore for re-
receiving a knock down pin 198 having a threaded portion
199 threadably received in the bore opening. The pin is
provided with an adjusting knob 201 at its upper end.
The flood bar is moved to its raised position by spring
means 202 connecting block 194 and lever 192. As the
cross bar squeegee assembly is elevated by the articula-
tion of link member 181 the mid-point of flood bar lever
192 is raised against the bottom of pin 198 thereby de-
pressing the flood bar to its lowered position on the screen.
Contrariwise, upon lowering of the cross bar squeegee
assembly to the printing position of the squeegee, flood
bar lever 192 is permitted to rise under the action of spring
202 thus elevating the flood bar from the screen.

The carriage means, squeegee means, adjusting means
for the squeegee and flood bar and the translating means
are duplicated on the other end of the squeegee means;
being identical as the parts shown in FIGURE 4, except
reversed. Some of the parts are shown in FIGURE 2 and
are numbered for clarity. Base 206 is mounted on rollers
(not shown) for reciprocation on arm 102. Block 213
is mounted on the base by a pin (not shown) and by ad-
justing pin 215. Guide member 218 is mounted on block
213 in an upright position. Reciprocating block member
221 is formed with a bore for receipt of the guide mem-
ber for sliding reciprocation thereon. Cross bar 162 is at-
tached to base 206. Locking knob 227 is formed with
shank portion 228 for engaging backing plate 166. An ad-
justing knob 236 is formed and positioned for adjusting
the pressure of the squeegee on the screen at its right end.
The carriage means at the right side of the squeegee bar
is connected to the link chain 140 by a lever 241 pivotally
connected at the block member by pin 242 and to the
chain by pivot pin 243.

A flood attachment coats the screen prior to the print-
ing stroke for even, heavy deposit of resist (used in the
printing of electrical circuit boards), ink or the like. The
connection of the flood bar at the right side of the
squeegee comsists of a lever 252 connected to the squeegee
at block 254 by pivot pin 253. Lever 252 carries a
camming face 256 upon which a knock down pin 258 at-
tached to an arm 257 is connected. Adjustment of the
height of the flood bar above the screen is made by adjust-
ing knob 259 attached to the knock down pin. The flood
bar is held in the up position by spring means 262 attached
to block member 254 and lever 252.

The printing head may be adjusted at varying distances
to and above the sub-base by a single control. Vertical
adjustments of 2 inches or more may be obtained. The
structural elements necessary to accomplish the foregoing
are described in application Ser. No. 432,528 and include
a pair of ear bases 266 and 267 upon which are mounted
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a pair of upriser members 268 and 269. The right-hand
upriser member 269, for example, if formed with a side
wall 271, front wall 272, and a top wall 277 as shown in
FIGURE 1. Movement of the entire printing head as-
sembly is effected by rotating hand wheel 321 connected
for rotation on shaft 322, Thus turning of hand wheel
321 rotates upright member 286 which in turn moves the
entire printing head assembly in a vertical direction.

Also described in the above application is a journal
means including a T-shaped member having a portion
formed for sliding fit in a slot formed in upriser 269 and
having lugs 299 and 300 formed thereon to prevent trans-
verse movement through the slot. The T-shaped member
is formed for receiving an end of shaft 106, for rotation
thereof and is also formed with an upright member 306
which carries an arm 307 upon which a cam follower
308 is mounted for rotational engagement with cam 309.

The journal means mounted on the left side of the
machine as seen in FIGURE 2 and enclosed in riser 268
is similar to the journal means mounted on the right side
and enclosed in riser 269. Some of the essential parts may
be seen by reference to FIGURE 5. Arm 101 is formed
with an arcuate slot 332 formed for receiving a stop
member 333 mounted on stub shaft 334, Upright member
336 supports arm 337 upon which cam follower 18 is
mounted for engagement with cam 17.

The drive mechanism for operating the link chain for
driving the squeegee consists of a motor 13, a motor shaft
341 driving a pulley 342 which drives a flexible belt 343
and in turn drives a pulley wheel 344 mounted for ro-
tation on driven shaft 14. A worm gear 346 is mounted
for rotation on shaft 14 and drives gear 347 mounted on
shaft 16, Shaft 14 is mounted in housing 348 carried by
the printing head. Sleeve bearings 351 and 352 are
mounted in housing 348 for carrying shaft 14.

The clutch mechanism is here carried by end 356 of
shaft 14 on which is mounted sleeve beaings 362 and 363
carrying a worm gear 357 formed for engagement with
gear 358, Worm gear 357 is formed with a sleeve exten-
sion member 359, formed with a flange 361 providing
a clutch face. Clutch 366 is mounted for axial movement
on end 356 and is formed with a clutch face for move-
ment on end 356 and is formed with a clutch face for
movement into and engagement with a washer 367 which
engages the clutch face on flange 361. The clutch is moved
axially by thrust bearing 368 mounted for rotation no
shaft 14 by pin 369.

The clutch is electrically operated by a solenoid 371
which is connected by a solenoid arm 372 pivotally con-
nected to arm 373 at pivot pin 374 inserted through an
opening 376 in lever arm 377. The lever arm is pivotally
connected at its other end by pin 378 mounted for rota-
tion on housing 348. Spring 381 is mounted on arm 373
to absorb the shock when the solenoid moves the lever
to a clutch engaged position. Spring 382 mounted on shaft
383 slidably mounted through opening 384 in lever 377
biases the lever to a clutch disengaged position. Thrust pin
386 is threadably mounted on lever 377 for engagement
with thrust bearing 368 and carries a lock nut 387 for
locking adjustment of the clutch. Shaft 16 is journalled
on housing 348 in bearing 388 and 389. Shaft 133 is
journalled in the housing by sleeve bearing 391 and 392.

The electro-mechanical control means for causing the
printer to move through one complete cycle consists briefly
of an enmergizing circuit 404 including a normally open
first microswitch 407 having a lever 408 mounted for
closing for a defined period of time by a control cam 406
mounted on shaft 16 for initially energizing the sole-
noid 371 so as to engage the clutch for moving the
squeegee through the return stroke; the circuit includes
a relay coil 411 and a relay switch 412 for maintaining
the solenoid in an energized state immediately following
the reopening of the first switch; the circuit includes a
second normally closed switch 413 having a lever 414
pivotally mounted and positioned so as to contact arm 183

15

20

25

30

40

45

50

55

60

65

70

75

6

on the continuous loop and to open the circuit by de-
energizing the relay coil 411, opening the relay switch 412
and thereby de-energizing the solenoid and stopping the
continuous loop means by disengaging the clutch when the
squeegee has completed the print stroke; and the control
cam 406 being formed and positioned on shaft 16 so as
to change the solenoid circuit to a de-energized state
thereby holding the clutch disengaged and preventing
movement of the loop means for a period of time after
the completion of the print stroke to permit raising and
lowering of the head to permit changing of the part printed
before -beginning a successive printing stroke.

It is desirable to give the operator control over the
cycling of the printer and for this purpose a foot switch
416 is provided in the circuit in series with a relay coil
417 which is energized when the foot switch is closed.
Relay coil 417 closes relay switch 418 which keeps the
circuit closed after the foot switch is opened. A second
control cam 421 mounted for rotation on shaft 16 is posi-
tioned to open a microswitch 422 by tripping a lever 423
pivotally connected to the microswitch thus de-energizing
circuit 404 and stopping the machine operation. Single
cycle foot switch operation permits approximately 860
impressions or more per hour.

A pilot light here shown as a neon bulb 426 is provided
to indicate when the master switch 427 is closed. In order
to protect the circuit a thyrector 428 is provided in the
circuit parallel and a fuse 428 in series. The power unit
here shown is a ¥8 horsepower motor.

A schematic of the motor electrical circuit is shown
in FIGURE 9 and here includes a rectifier 431, a control
switch 432 and a relay switch 433 energized by relay coil
417 in series with the armature 434. A second rectifier
436 is connected to the motor field 437.

In operation, the first step is to attach the mounting
Iug 117 to cross-bar 108. The stencil is then positioned on
the screen and the screen frame attached to the printing
head by dove-tailing clamps 118 and 122 into the match-
ing sections of the screen frame.

The next step is to attach a holding fixture or register-
ing device (not shown) to the adjustable base 21 in rela-
tion to the position of the stencil on the screen.

The next step is to register the screen to the part which
consists of the steps of turning knobs 32, 40, 68 which
move the sub-base 21.

After the screen is in registration with the part to
be printed the head is set for off contact printing by
rotating hand wheel 321 to a desired vertical position.
Shaft 106 is pivotally connected to the journal means and
arms 101 and 102 are journaled on shaft 100, Thus move-
ment of wheel 321 causes the entire printing head assem-
bly which rests on arms 181 and 102 to pivot.

The next operation is to set the squeegee pressure
which consists of unlocking the squeegee backing plate
166 from the cross member 162 so that the squeegee can
move vertically in relation thereto. This is accomplished
by rotating knobs 167 and 227 and then rotating adjust-
ing knobs 176 and 236 until the squeegee is at the correct
pressure on the screen. Locking knobs 167 and 227 are
then tightened to hold the squeegee in the proper rela-
tion to the cross member 162. The flood bar 191 is then
adjusted so that it comes in contact or just out of contact
with the screen by rotating knobs 201 and 259 which
cause levers 192 and 252 to rotate on pins 193 and 253 .
against the biasing force of springs 202 and 262.

The squeegee assembly reciprocates back and forth
along arms 101 and 102 in a channel 152 on sets of
rollers attached to the sub-base 146 and 206. As previous-
ly mentioned, 2 major feature of the present invention is
the fact that the squeegee is held in the identical angle
to the printing screen for each printing stroke. The
squeegee reciprocates on guides 158 and 218 which are
held in position by blocks 153 and 213. The angle of the
squeegee to the screen may be varied by pivoting the
guides 158 and 218 by merely loosening screws 155 and
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215 and pivoting blocks 153 and 213 about pivot pins
154 and a pin connected to block 213 but not shown.

Referring to FIGURES 3 and 4 squeegee means 12 is
connected to link chain means 11 by a pivot arm 183
which moves in a counterclockwise direction. As shown
in FIGURE 3, the flood bar 191 is in the flooding posi-
tion and the squeegee is in the raised position when lever
arm 181 is in the position shown. Further movement of
pin arm 183 in a counterclockwise direction causes lever
181 to pivot about point 182 into a more nearly hori-
zontal position thus causing crank arm 184 to move
block 161 to a lower position and carrying cross member
162, back bar 166 and squeegee 171 downwardly with
squeegee 171 coming into contact with screen 9. Since
sub-base 146 moves parallel to arms 181 and 162 at all
times and guide members 158 and 218 are connecied
thereto and always at the same angle, squeegee 173 is
always lowered to the same angle in relation with the
screen in every printing stroke regardless of squeegee
wear,

This unique arrangement of the squeegee means in
relation to the driving means permits machines of greater
printing stroke to be easily constructed using the same
basic principles. Thus by merely lengthening the chain
11 and locating the sprocket 125 and its counterpart on
arm 102 further apart on longer printing head arms ma-
chines can be designed to accommodate larger screens.

The electrical operation of the printer is effected by
closing the control switches, and closing the foot switch
416 activates relay coil 417 which in turn closes relay
switches 418 and 433. Closing of switch 433 energizes the
motor 13 causing shaft 14 to roiate and turns shaft 16
through worm gear 346 and gear 347. Cams 17 and 309,
keyed to shaft 16, rotate and move against cam followers
18 and 308, causing arms 101 and 102 to pivot about
shaft 16 and move away from the sub-base 21. Switch
422 is biased to a closed position and the motor con-
tinues to operate after the foot switch 416 has been re-
leased since relay coil 417 remains energized and relay
switches 418 and 433 remain in the closed position. Con-
trol cam 406 is mounted on shaft 16 for rotation and
trips lever 408 thus energizing switch 407 which in turn
energizes relay coil 411 which closes switch 412 and the
flow of current energizes solenoid 317. When the sole-
noid is energized the clutch means is engaged and worm
gear 357 rotates with shaft 14 thus turning gear 358 and
rotating shaft 133 which causes link chain 131 to run,
shaft 128 with sprocket 126 is rotated and link chain 11
is thereby rotated which moves the squeegee means 12
as above described. Once relay switch 412 is energized,
the solenoid remains energized and the clutch remains en-
gaged since switch 413 is in a normally closed position.
Thus the squeegee continues to move with chain 11
until the clutch is disengaged by the solenoid. The pivot~
ing of the arms 101 and 102 and the movement of the
squeegee means 12 is timed so that the flood bar will
flood the screen 9 while the arms are being lowered to
operating position. Once the arms are lowered, the trans-
lating means operable by lever 181 automatically raises
the flood bar and lowers the squeegee as above described.
The squeegee continued its printing stroke moving from
left to right as shown in FIGURE 3. A microswitch 413
is located so that when the end of the printing stroke is
reached, pin arm 183 will move lever 414 of the micro-
switch and break the circuit so that relay coil 411 will
be de-energized thus de-emergizing the solenoid 317 and
spring 382 will move lever 377 so that the clutch will
become disengaged. Movement of the squesgee will stop
while the motor continues to raise the arms 101 and 182
out of position with the sub-base so that a new part can
be placed thereon for printing. When the arms are in the
highest raised position, a control cam 421 is positioned
so that it will strike lever 423 on micro-switch 422 thus
breaking the circuit and de-energizing relay coil 417 and
opening relay switch 418 and 433. This causes the motor
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to stop operation and the printing is set for the next
cycle.
I claim:

1. In a screen printing apparatus, a printing head for
receiving a printing screen; a carriage mounted on said
head for reciprocation across said screen; a squeege
transported by said carriage and movable relative thereto
to a position engaged with said screen and to a position
retracted from said screen; a continuous loop drive for
said carriage mounted on said head and positioned in a
plane perpendicular to said screen and parallel to the di-
rection of reciprocation of said carriage; a first means
connecting said loop drive and carriage for reciprocation
of said carriage through printing and return strokes upon
full cycle travel of said loop drive; and a second means
connecting said squeegee to said first means for displace-
ment of said squeege to said engaged position during said
printing stroke and to said retracted position during said
return stroke of said carriage.

2. The device in claim 1, wherein said first means com-
prises a member pivotally mounted between said loop
drive and said carriage and positioned for reciprocation
in said plane; said squeegee is slidably mounted to said
carriage to provide said relative movement therebetween;
and said second means comprises a member pivotally
mounted between said first means member and said
squeegee to provide said displacement thereof, whereby
said squeegee is maintained at a constant relative angle
with said screen.

3. The device in claim 1 further including a flood bar
transported by said carriage and movable relative there-
to t0 a position proximate said screen for spreading print-
ing fluid thereon and to a position retracted from said
screen; and means operated by said first means for dis-
placing said floor bar to said proximate position during
said return stroke and to said retracted position during
said printing stroke.

4. The device in claim 2 further including a flood bar
pivotally attached to said squeegee for transportation by
said carriage and for movement relative thereto to a
position proximate said screen for spreading printing fluid
thereon and to a position retracted from said screen; a
spring resiliently biasing said flood bar in said retracted
position; a lever member mounted on said flood bar for
displacement thereof toward said proximate position with
said screen; a pin member mounted and positioned on
said carriage for contacting said lever member and dis-
placing said flood bar to said proximate position with
said screen upon displacement of said squeegee to said
retracted position, whereby said squeegee and flood bar
are respectively displaced toward and away from said
screen at the incipience of said printing stroke and re-
spectively displaced away from and toward said screen
at the incipience of said return stroke.

5. The device in claim 1 wherein said printing head is
formed with a pair of spaced elongated arms adapted for
clamping a porous planar printing screen thereto; said
carriage is mounted on said ams for said reciprocation
and provided with a pair of spaced parallel guide mem-
bers positioned generally perpendicular to said screen;
said loop drive is provided by a pair of link chains mount-
ed on each of said arms for travel along vertically spaced
tracks; a cross bar extends between and is slidably mount-
ed at each end to said guide members for reciprocation
toward and away from said screen; said squeegee is
mounted to said cross bar for reciprocation therewith to
provide said engaged and retracted position with said
screen; a flood bar is pivotally attached to said cross bar
for reciprocation between a position proximate to said
screen for spreading printing fluid thereon and a posi-
tion retracted from said screen; a spring is mounted be-
tween said flood bar and cross bar resiliently biasing said
fiood bar in said retracted position; a first pair of spaced
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members are individually pivotally mounted between each
of said chains and said carriage for providing said first
means; a second pair of spaced members are individually
pivotally mounted between said first pair of members
and said cross bar to provide said second means displacing
said squeegee between said engaged and retracted posi-
tiom; a pair of lever members having cam surfaces are
individually attached to said cross bar to provide for dis-
placing said flood bar relative thereto; and a pair of pin
members are mounted on said carriage and positioned to
engage said cam surfaces and displace said lever mem-
bers and attached flood bar to said proximate position
with said screen upon displacement of said squeegee to
said retracted position.
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