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[57] _ ABSTRACT 

An improved screen printing press having a ?rst frame 
with a surface to receive work for printing and a sec 
ond frame pivotally mounted on the first frame and 
having a pair of spaced~apart support arms for move 
ment therewith toward and away from the surface, a 
chase pivotally mounted on the first frame beneath the 
arms, and movable therewith, a screen removably 
mounted on the chase, a carriage assembly means, 
with a squeegee and a ?ood bar, mounted for recipro 
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SCREEN PRINTING PRESS 

BACKGROUND OF THE INVENTION 

This invention relates to screen printing apparatus in 
general and, more specifically, to a new and improved 
stencil screen printing press designed to eliminate 
smearing of work and permit easy scaling of the size of 
the press. 

In known types of stencil screen printing apparatus, 
the printing head, including the screen frame, is raised 
and lowered to permit insertion and removal of the 
stock to be printed. In most previous printing appara 
tus, this printing head is mounted on a fixed frame con 
taining'a bed and press drive means, and is raised and 
lowered with respect to the bed and fixed frame on a 
pivot point above the bed. An advanced and novel form 
of press of this type is sold by American Screen Printing 
Equipment Company of Chicago, Ill. and is the subject 
of U.S. Ser. No. 83,800, ?led Oct. 26, 1970, and titled 
“Glider Press,” now U.S. Pat. No. 3,731,623, issued 
May 8, 1973. Though this press contains many unique 
and desirable features, the printing head, when moved 
upwardly with respect to the surface of the printing bed 
at the end of a print stroke, tends to move a rear por 
tion of the screen into contact with the printed work, 
because of the placement of the pivot point, thereby 
smearing the work. 
This smearing problem was attempted to be solved by 

the prior art by pivoting the entire‘ printing head and 
press drive means portion of the printing press with re 
spect to the fixed printing bed. 
While it is believed that such construction will tend 

to eliminate the smearing problem, the structure he 
teaches has several disadvantages. The pivot point in is 
disposed at the rearmost portion of the base, which 
places an inordinate amount of weight forward of the 
pivot point. This weight produces excessive stresses 
and wear on the power means and cam drive means, 
and instability and possible undesirable movement and 
vibration of the frame. 
The prior art also mounts the driving arm, which 

drives the squeegee and flood bar assembly A, inside 
the support arms, on the pivoting frame itself. Since the 
assembly A is therefore movable with respect to a mov 
ing frame rather than a fixed frame or reference point, 
its movement and registration are adversely affected by 
any instability or movement of the movable frame. Be 
cause of these problems, it has been impossible to engi 
neer and construct large size printing presses according 
to Fuchs by merely scaling the size of the movable 
frame. The excessive weight and instability encoun 
tered have precluded proportioning elements such as 
the drive arms necessary to scale the prior art to larger 
sizes. Finally, the prior art teaches pivoting the entire 
master frame about the rear pivot point located slightly 
above the horizontal plane of the screen, necessitating 
accurate re-registration of the entire frame and screen, 
with respect to the printing surface, each time the 
printing head moves downward. 

DESCRIPTION OF THE INVENTION 

This invention provides an improved screen printing 
press containing many features of U.S. Ser. No. 83,800, 
now U.S. Pat. No. 3,731,623, mentioned above, while 
eliminating the problems of smearing and splattering at 
the end of the printing cycle and permitting scaling to 
any desirable size of press unit. U.S. Pat. No. 3,731,623 
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2 
was issued May 8, 1973 and assigned to American 
Screen Process Equipment Company, which is, by 
change of name, the same entity as the assignee of the 
present application. U.S. Pat. No. 3,731,623 is ex 
pressly incorporatd in its entirety herein by reference 
thereto. 
This improved screen printing press overcomes the 

disadvantages of present presses by a ?rst fixed frame 
and a second frame pivotal on pivot points disposed on 
the first frame in the horizontal plane‘of the surface of 
the printing bed of the fixed frame, and in a vertical 
plane forward of the press drive means. The second 
frame supports the printing head, including the support 
arms, the carriage assembly means having the squeegee 
and ?ood bar, a chase and a screen frame mounted 
thereon, and, to the rear of the pivot points, a press 
drive means. 
The location of the pivot point in the horizontal plane 

of the printing surface allows movement of the printing 
head toward and away from the printing surface with— 
out smearing of the work since the chase and screen 
will not move downwardly toward that surface when 
they are pivoted relative to the ?rst frame with the 
printing head. - 
Another advantage of the present invention is that 

the drive arm means connecting the press drive means 
and the carriage assembly means are mounted on the 
first ?xed frame and outside of the carriage assembly 
support arms. Such mounting assures steady and uni 
form movement of the carriage assembly means by the 
drive arms since they are mounted on a ?xed reference 
point rather than a movable frame. It also allows sup 
port of the signi?cant weight of the massive drive arms 
necessary for very large presses on the rigid ?rst ?xed 
frame rather than the movable second frame. This fea 
ture, together with the location of the pivot points on 
the first frame to permit a proper, balanceddistribution 
of the weight of the components mounted on the sec 
ond frame on either side of the pivot point, allows sca‘ 
ling of this press to any desired size by eliminating the 
stresses, excessive power demands and inordinate 
weight which precluded proportioning previous presses 
to larger sizes. 
The novel relocation of the pivot point and the dispo 

sition of the arms driving the carriage assembly means, 
did, unfortunately create a major problem. Near the 
end of the printing stroke, the printing head begins to 
pivot with the second frame to an upward position off 
the press to allow removal of the printed work. At this 
point, the carriage assembly means would tend to creep 
and shake on the support arms, splattering ink on the 
printed work. This problem has been successfully over 
come in the present invention, however, by a novel 
timed relationship between the movement of the print 
ing head and the drive arms. To achieve this relation 
ship, the press lift cam is so formed that, while it is 
being rotated by the press drive means against a cam 
follower ?xedly mounted on the first frame to move the 
printing head rapdily upward, the connecting means 
driving the drive arm means, and being rotated at the 
same speed of rotation by the same press drive means, 
will reach a point of linear alignment in which, through 
a few degrees of rotation by the press drive means, the 
slight relative movement of the connecting means 
causes only sufficient movement of the drive arm 
means to eliminate forward creep of the carriage as 
sembly means. This programmed movement of the 



3 
drive arms, ‘during the continued movement of the 
printing head, keeps the carriage assembly in a rear 

' ward position, by itsconnection to the rigid drive arms, 
for the brief period between the end of the print stroke 
and the full upward movement of the head. This com 
pletely eliminates any shaking of the carriage assembly 
means andthe resulting spilling of ink. 
The carriage assembly means itself has a novel paral 

lelogram movement which acts to shift the ?ood bar 
and squeegee bar relative to one another while main 
taining them in balanced, locked-in relationship. 
The chase or master frame of this invention is inde 

pendently pivotally mounted on a horizontal axis de 
fined by the pivot points to permit the use of either the 
harmonic peeling means set forth in detail in U.S. Ser. 
No. 83,800 now U.S. Pat. No. 3,731,623 or a uniform 
rate of peel with this form of press so that off-contact 
printing resulting in high-fidelity prints is possible. The 
mounting of the chase in such a manner also permits 
accurate re-registration of the screen frame with re 
spect to the printing surface, since the chase will always 
remain registered in the plane of the surface at its pivot 
point. , } 

Accordingly, it is an object of this invention to pro 
vide an improved screen printing press which elimi 
nates smearing of the work located on the printing sur 

' face and which can be easily scaled to any desired size. 
It is a further object of this invention to provide an 

improved, screen printing ‘press having drive arms 
mounted on a first fixed frame and driven by a press 
drive mounted on a second frame pivotal on the first 
frame about an axis in the plane of the printing surface, 
the movement of the second frame and the press drive 
arms being in a timed‘relationship effective to control 
movement of the drive arms for a desired period of 
time at the end of a print stroke, while the second 
frame is pivoted away from the printing bed, to elimi 
nate smearing and splattering of work. 

It is still another object of this invention to provide 
an improved screen printing press in which the chase 
is independently pivotal about an axis between the 
pivot points of the second frame on the first frame, to 
insure accurate re-registration of the chase with respect 
to the printing surfact. 

It is also an object of this invention to provide an im 
proved screen printing press having a squeegee and 
?ood bar mounted in balanced, locked-in relationship 
on a carriage assembly and shifted with respect to one 
another by a parallelogram movement. 
These and other objects of this invention will become 

evident from the following description of the drawings, 
illustrating a preferred embodiment wherein: 

' FIG. 1 is a perspective view of the improved printing 
press of this invention shown with the printing head in 
its upward position near the end of a printing cycle; 

, FIG. 2 is an enlarged, fragmentary side elevational 
view of the printing press shown in FIG. 1 with the 
screen in printing'position; 
FIGS. 3-7 are reduced side elevational views of the 

printing press shown in FIG. 1 which illustrate the oper 
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- movement of the second frame and the carriage assem 
bly from the print stroke, shown in FIGS. 3 and 4, 
through the shift of the squeegee and ?ood bars and el 
evation of the printing head, shown in FIGS. 5 and 6, 
through the return stroke, shown in FIG. 7; 
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FIG. 8 is an end elevational view of the rear portion 
of the second frame including the power drive means, 
the cam, cam follower'and springs; 
FIG. 9 is an enlarged fragmentary side elevational 

view’ of a carriage assembly positioned adjacent the for 
ward stop means in the position assumed during the 
print stroke; 
FIG. 10 is an enlarged fragmentary side elevational 

view of the carriage assembly shown in FIG. 9 in the 
position assumed during the ?ood stroke; and, 
FIG. 11 is a fragmentary side elevational view of the 

carriage assembly shown in FIG. 10 converted to non 
?ood scoop position. 

Referring now to the drawings, and in particular, to 
FIG. 1, the improved screen printingpress of the pres 
ent invention is shown generally at 10. This press 10 in 
cludes a ?rst fixed frame '12‘ having a control console 
15 located at its front which permits an operator to 
control the operation of the press. The first frame 12 
has a printing bed 16 located at its top which is prefera 
bly a vacuum base of the type described in now aban 
doned application U.S. Ser. No. 674,623, filed Oct. 1 1, 
1967 and titled “Vacuum Base.” A vacuumto the 
printing surface 17 of bed 16 is supplied through a ?ex 
ible conduit 19 joined to a vacuum source 18, which is 
supported on the frame 12. The air ?ow through the 
conduit 19 may be reversed to provide a blow-black re 
lease of the stock being printed, which'is particularly 
advantageous in releasing heavy stocks. 
This screen printing press 10 also has a second frame 

14 which is pivotally mounted on ?rst frame 12 at a 
pivot point 13. The second frame 14 is pivotally mov 
able with respect to the first frame 12 on a horizontal 
pivot shaft 23 extending between similar pivot points 
13 disposed on opposite sides of the ?rst frame 12 and 
located in approximately the samehorizontal plane as 
printing surface 17. Second frame‘l4 has, at its front 
portion, a screen printing head, indicated generally at 
20, which includes a pair of parallel spaced support 
arms 21 and 21' having a carriage assembly means, 
generally indicated at 22, ‘mounted for movement 
therealong. ' 

The carriage assembly means 22 includes a carriage 
assembly 24 and 24' disposed on each of the support 
arms 21 and 21', respectively. The carriage assemblies 
24 and 24’ are of identical, but reverse construction, 
one being a mirror image of the other. They are linked 
together for unitary movement by a pair of joining rods 
30 extending between them. , 
A master frame or chase 37 is disposed below sup 

port arms 21 and 21' and is mounted for independent 
pivotal movement about pivot shaft 23 on a spherical 
bearing 39 and a bracket 36 disposed on opposite sides 
of frame 12, as shown in FIG. 2. The master frame 37 
is movably attachable, at its front end, to the mid 
portion of a lateral brace 64 joined to vertical braces 
65 and 65' which extend downwardly from support 
arms 21 and 21' to assure rigidity of the chase 37. 
While this mounting enables the chase 37 to be raised 
with the printing head 20 during the printing cycle, it 
also permits the chase 37 to be lowered independently 
of the head 20, for purposes of changing the stencil 
screen 38, by detaching its forward end from the lateral 
brace 64. Since the rear portion of the chase 37 will al 
ways, in this manner, be returned to its previous posi 
tion in the plane of the surface 17 of printing bed 16, 
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the problem of accurately re-registering the entire mas 
ter frame upon changing of the screen is eliminated. 
The stencil screen, 38 is held in the chase 37 by 

clamps 68, or the‘ equivalent, acting against its frame, 
which are chosen to facilitate replacement of the 
screen. The entire printing head may be locked in to 
front lock stops 90 and 90° during printing by bearings 
on braces 65 and 65° to assure proper screen position. 
The press drive means is mounted on a rearward por 

tion of second frame 14 and is generally indicated at 40 
in FIG. 1 and shown in more detail in FIG. 8. It includes 
a motor 41 mounted on a movable motor support 42 
having a threaded shaft 43 cooperating with threads on 
the support to permit adjustment of the motor relative 
to the second frame 14. A variable speed drive pulley 
44 is mounted on motor 41 and, through a belt 45, 
drives a pulley 46 mounted on an inputshaft 47 of a re 
duction gear arrangement 48. The reduction arrange 
ment 48 is of a known type having an output shaft 49 
disposed at right angles to input shaft 47 and extending 
from its opposite sides. Output shaft 49 is rotated to 
drive a press lift cam 51 disposed on one side of gear 
arrangement 48 and a main drive lever arm 50 disposed 
on the opposite side. A number of mechanically oper 
ated switches and linkages 52 are coordinated and acti 
vated with the operation of the press to perform various 
functions in the printing cycle, e.g., energizing the vac 
uum bed and applying the blow-back. A take-off appa 
ratus may be energized and synchronized with the press 
by a microswitch mounted on the press. Clearly, addi 
tional switches could be provided for other accessories 
and the activation of various functions could be accom 
plished by alternative means such as electrical timers 
and switches and control cams. 
The main drive lever arm 50 is connected, through a 

second arm 54, to L-shaped arm 55 which has its oppo 
site end fixedly mounted on a rotatable shaft 56 extend 
ing through bearings on the ?rst frame 12 and joined, 
at its opposite ends, to identical drive arms 59 and 59', 
as shown in FIG. 8. 
The drive arms 59 and 59’ which are mounted on the 

first frame 12 through shaft 56, are generally L-shaped 
and connected at their opposite ends through drive 
rods 60 and 60’ to carriage assemblies 24 and 24', re 
spectively. As the‘drive arms 59 and 59’ are pivoted on 
frame 12 with shaft 56 by press drive 40, they act to 
drive carriage assemblies 24 and 24' in forward and re 
turn strokes across bed 16 on arms 21 and 21’. The 
length of stroke made by the drive arms and carriage 
assemblies is variable by adjusting the position of sec 
ond arm 54 in an arcuate slot 57 formed in L-shaped 
arm 55, since shaft 56 and pivoting shaft 23 are always 
maintained in vertical alignment and generally form a 
triangle with output shaft 49. 
The design of the press drive means 40 permits it to 

be located within the sides of the bed 17 and chase 37. 
As mentioned above, the mounting of the heavy drive 
arms 59 and 59’ on the first frame 12 permits the size 
of the press to be proportionately increased without ad 
versely increasing the weight of the second frame 14. 
Bed '17 is also unobstructed by drive arms 59 and 59' 
during the printing cycle, which permits mechanical 
feeds, conveyors and the like to be used with the press, 
or the press to be used as an element in a printing sys 
tem. Where mechanical-type takeoffs having mechani 
cal ?ngers for removing printed stock from the press 
bed 17 are used, it has been found desirable to form 
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6 
cut-out areas 70 in bed 17 along the edge of the press 
adjacent the takeoff to permit the ?ngers to better grip 
the stock on the bed. 
As shown in FIGS. 2 and 8, the press lift cam 51 is 

positioned so that its perimeter is constantly in cooper 
ation with a cam follower 62 mounted on frame 12 
through a rigid cam follower arm 63. As cam 51 is ro 
tated on shaft 49 toward its high side, the second frame 
14 is pivoted with respect to the first frame 12 about 
pivot points 13 on pivot axis 23, to move the printing 
head 20 upwardly away from the printing bed 16 and 
the rear portion downwardly. 
A carriage assembly 24 is described in more detail in 

FIGS. 9 and 10. This assembly is of identical, but re 
verse construction to carriage assembly 24’ mounted 
on the opposite support arm 21’. Carriage assembly 24 
has a housing 25 mounted on arm 21 and connected at 
its rearward end by a pivotal connection 27 to drive rod 
60 and drive arm 59. Nylon guides (not shown) are 
provided within the housing 25 to assure smooth and 
friction-free movement of the carriage assembly 24' 
along the arm 21, during the printing cycle. The hous 
ing 25 contains a shuttle 26 captive between its inside 
surface and the outside surface of arm 21. The shuttle 
26 is provided with a continuous cam track 31, which 
functions to shfit a ?ood bar and a squeegee in a gener 
ally vertical movement relative to one another. The 
shuttle 26 itself is linearly moved with respect to hous 
ing 25 upon engaging stops 72 and 74 disposed at oppo 
site ends of arm 21. 
A shuttle catch 75 is pivotally mounted on housing 

25 to engage shuttle 26 and prevent its movement dur 
' ing the flood traverse. The catch is disengaged when 
the shuttle hits stop 72. A movable parallelogram sup 
port 32 is disposed on the outside of housing 25 with 
the top and bottom members of the parallelogram piv 
otally mounted thereon through bearing bolts 29. The 
opposite side members of the parallelogram 32 are piv 
otally connected to the top and bottom sides of the par 
allelogram 32 to move in vertically opposite directions. 
One side member supports a squeegee assembly 33 and 
the other a flood bar assembly 35. A cam follower rol 
ler 28 is captively disposed to ride in cam track 31, and 
is attached through the vertical squeegee support mem 
ber of the parallelogram to the squeegee assembly 33. 
This roller 28 functions to move the parallelogram 32 
in pivotal movement about the bearing bolts 29 in re 
sponse to linear movement of the shuttle 26 at the end 
of each stroke. Thus, direct movement of the squeegee 
33 with the roller 28 causes corresponding opposite 
vertical movement of the flood bar 35, providing a sys 
tem in which the squeegee and ?ood bar are positively 
locked in a constant relationship for corresponding 
movement. 
At the end of the flood or return stroke, the stop 72 

engages the facing end of shuttle 26 while the carriage 
housing 25 continues its transverse movement, thereby 
causing the cam follower roller 28 to be moved in the 
cam track 31, shifting the parallelogram 32 and Iower~ 
ing the squeegee 33, as shown in FIG. 9. At the oppo 
site or rearward end of support arm 21, the stop 74 en 
gages the shuttle and shifts it in a similar manner to re 
verse the positions of the squeegee and flood bar, for 
the return stroke, as shown in FIG. 10. In printing fab 
rics and the like, the ?ood bar and the ?ood bar assem~ 
bly 35 may be replaced with a second squeegee to per 
mit printing in both directions. In such event, the cam 
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51 will be timed to lower the press head 20 before for 
ward movement of the carriage assembly 40 is com 
menced. 
Conversion of the press from'flood to non-?ood con 

dition can be rapidly accomplished with little effort, by 
release of the ?ood bar clamp 34, substitution of a non 
?ood scoop 80,‘and adjustment of the ?ood bar assem 
bly 35 by movement of shoulder screw 81 rearward and 
removal of shoulder screw 82. Push arm 84 is then 
mounted on the rear of shuttle 26 to'loca'te the non 
?ood scoop to cooperate with the squeegee on the re 
turn stroke. The simplicity of the mechanism assures 
proper non-?ood and ?ood function at all times, since 
the parallelogram movement shifting the ?ood and 
squeegee assemblies is automatically actuated by the 
shuttle at every change in direction of the press. With 
the chase 37 in “down” position and the press head 20 
elevated, the squeegee and the ?ood bar can be easily 
removed and cleaned or replaced. 
vThe operation of the press’ is shown in FIGS. 1-7. 

,When the press is in the condition shown in FIG. 1, the 
stock to be printed- may be placed on the surface 17 of 
bed ‘16. The motor 41 is then actuated through the cen 
tral console 15 causing the shaft to rotate and the car 
riage assemblies 24 and 24' to be driven by the drive 
arms 59 and 59' to the front of the press, as shown in 
FIG. 2. The condition of each carriage assembly during 
‘the forward or non-print stroke is shown in FIG. 10 for 
the ?ood type operation. If a non-?ood scoop is used, 
the positionv of the ?ood and squeegee assemblies 
would be as shown in FIG. 11. In either operation, the 
ink' pool is moved to the front of the screen by this 

. stroke. 

When the carriage ass'e'mbly'means 22 reaches the 
end of the support arms at the front of the press, the 
shuttles 26 and 26' are engaged by stops 72 and 72' 
lowering the squeegee assemblies and elevating the 
flood bar assemblies, as shown in-FIG. 3. At this point, 
as output shaft v49 continues its rotation, the direction 
of the drive arms 59 and 59’ is reversed. This occurs 
just as press lift cam 51 reaches its low side or smallest 
radius so that the printing head 20 is adjacent the print 
ing surface 17. The drive arms 59 and 59"continue to 
rotate with shaft 56 in a rearward direction to pull the 
squeegee across the stencil screen 38. In off-contact 
printing, as shaft 56 moves, a peeling mechanism, 
which will be explained below, functions to elevate the 
screen 38 behind the squeegee. In on-contact printing, 
no elevation of the screen is experienced. 
FIG. 4 shows the press at approximately the midpoint 

of the print stroke, using the contact method in which 
the screen remains in place. When drive arms 59 and 
59' reach the rear position, shown in FIG. 5, the print 
stroke is complete. The carriage assemblies 24 and 24' 
have engaged stops 74 and 74’ near the rear‘of the re 
spective press arms 21 and 21', causing the ?ood bar 
to be lowered and the squeegee head to be elevated. At 
this point in time, the press lift cam 51 is approaching 
its high side, causing the second frame 14 to be pivoted 
about horizontal axis 23, thereby moving the printing 
head 20 away from the printing bed 16. 
FIGS. 5 and 6 clearly show the novel, timed relation 

ship between the movement of the second frame 14 
and the movementof the drive arms 59 and 59' and as 
sociated carriage assembly means 22. As shown in 
these figures, the second frame 14 continues to be piv 
oted and the printing head 20 raised to its uppermost 
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position, while the drive arms are backedoff slightly to 
hold carriage assembly means 22 in a position adjacent 
stops 74 and 74' thereby preventing forward creep 
along the press arms. While cam 51 moves to its great 
est radius, main drive lever arm 50 and the second arm 
54 move through an arc which imparts only sufficient 
rearward linear movement to the drive arms 59 and 59’ 
to constantly maintain carriage assembly means 22 ad 
jacent the rear of the press arms during the continuing 
upward movement of the printing head. Since carriage 
assembly means 22 is therefore held firmly adjacent 
stops 74 and 74' by this slight, but constant backing off 
force of the drive arms exactly corresponding to the 
movement of the printing head and the‘forward force 
exerted by the press arms on the carriage assembly 
means, shaking or vibration and splattering of ink is 
eliminated. It is also signi?cant that because of the lo 
cation of pivot point 13, the rear portion of screen 38 
never swings in an are that will bring it in contact with 
the surface 17 of the printing bed 16. The entire press 
may also be caused to dwell or stop in the condition 
shown in FIG. 6 to enable the removal of printed stock 
and the insertion of unprinted stock. 
As shaft 49 continues to rotate cam 51 and lever arm 

50, the second frame 14 begins to pivot toward the 
printing surface 17, and lever arm 50 and second arm 
54 reach a point in their arc where their movement ini 
tiates forward movement of the drive arms 59 and‘59' 
and the carriage assembly means 22, as shown in FIG. 
7. The second frame 14 is also being constantly urged 
to a horizontal position with respect to the printing bed 
16 of the ?rst frame 12 by spring means 58 and 58' 
which have one end connected by a turnbuckle to a 
rear portion of the second frame1l4vand an opposite 
end connected to a supporting brace on the ?rst fixed 
frame 12. _ _ _ - , 

In many types of screen printing, particularly when 
using a screen material that has appreciable stretch, it 
is desirable to use off-contact printing. This type of 
printing is achieved by lifting or peeling the stencil 
screen behind the squeegee as the squeegee is moved 
along the support arms in the print stroke. This peeling 
of the stencil screen may be accomplished, in the pres 
ent invention, by a peeling mechanism which is not 
shown herein but which is similar to that described in 
US. Ser. No. 83.800, filed Oct. 26, I970 and titled 
“Glider Press” now US. Pat. No. 3,731,623, which is 
incorporated in its entirety herein by reference thereto. 
The peeling mechanism disclosed in that application 
may be mounted on the present press so that the rate 
of peeling follows a harmonic motion pattern in that _ 
peeling is faster as the squeegee moves across the cen 
ter of the screemthan at either end, thereby compen 
sating for the greater tendency of the screen materials 
to stretch at that point. Peeling is accomplished by ca 
bles connected to the front of chase 37 and releasable 
therefrom to permit movement of the chase with re 
spect to the printing head 20. These cables are each ex 
tended over pulleys and through a support arm 21 or 
21' to pulleys positioned on shaft 56 for rotation there 
with. As shaft 56 rotates in response to movement of 
L-shaped arm 55, a pulling force is exerted on the ca 
bles, lifting the chase in opposition to the downward 
pressure of the sequeegee assembly on the stencil 
screen. When metallic or other screen material having 
little appreciable stretch is used, off-contact printing 
may also be satisfactorily accomplished with this inven 
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tion by use of a uniform rate of peeling means. An al 
ternative form ‘of peeling means linkage to that de 
scribed above which may be used to perform either 
harmonic or uniform peeling is operated directly from 
a peeling cam being rotated by shaft 49. As the peeling 
cam rotates, it moves a lever arm pivotally mounted on 
the second frame 14. The disposition of the peeling ca 
bles is as described above except that one end of the 
cable is attached near the end of the lever arm opposite 
its pivot point. The point of attachment of the cable to 
the lever arm may be adjusted along the lever arm to 
vary the amount of peel. The rate of peel, from uniform 
to harmonic, can be adjusted by changing the shape of 
the cam as necessary. 
The press of the present invention is of rugged design 

and constructed of standard, available materials, which 
makes it quite economical to manufacture. Moreover, 
the press is of universal design, permitting it to be 
scaled up or down to meet particular customer require 
ments. Upon consideration of the foregoing, it will be 
come obvious to those skilled in the art that various 
modi?cations may be made without departing from the 
invention embodied herein. Therefore, only such limi 
tations should be imposed as are indicated by the spirit 
and scope of the appended claims. 
We claim: 
1. A printing press, including ?xed frame, a bed sup 

ported on said frame and having an upwardly facing 
surface to receive work to be printed, a second frame 
pivotally mounted on said first frame, a pair of spaced 

' apart arms mounted on a front portion of said second 
frame for pivotal movement therewith toward and 
away from said bed, a chase pivotally mounted beneath 
said arms, said chase being positioned over said work 
on said bed during printing, a screen removably 
mounted on said chase, carriage assembly means 
mounted on said arms for movement therealong, a 
drive arm pivotally mounted on said first frame and 
connected to said carriage assembly means, press drive 
means mounted entirely on a rear portion of said sec 
ond movable frame to move said carriage assembly 
means reciprocally along said arms during a printing 
cycle and to pivot said second movable frame relative 
to said first ?xed frame during the printing cycle, 
means operatively connecting said press drive means 
mounted on said second frame to said drive arm means 
pivotally mounted on said first frame, said press drive 
means operatively engaging said ?rst frame to pivotally 
move said second frame about a pivot point disposed 
generally in the horizontal plane of said surface of said 
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bed adjacent a rear edge of said surface and allowing ' 
said rear portion of said second frame on which said 

' press drive means is mounted to be swung below said 
horizontal plane of said surface of said bed during the 
printing cycle, such positioning of said pivot point 
thereby eliminating smearing of work placed on said 
bed, by preventing any portion of said screen from con 
tacting said work to be printed during movement of 
said second frame during a printing cycle, said press 
drive means moving said second movable frame and 
said drive arm relative to one another during said print 
ing cycle such that, for a desired period of time, the dis 
position of said means connecting said press drive 
means to said drive arm causes said carriage assembly 
means to be maintained adjacent a selected point along 
said arms during the upward movement of said second 
frame to thereby eliminate creep of said carriage as 
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sembly means along said arms and resulting dripping of 
ink. 

2. The printing apparatus of claim 1 wherein said sec 
ond frame is urged toward a horizontal position with 
respect to said ?rst frame such that said screen and said 
bed lie in parallel planes, by resilient means joining said 
rear portion of said second frame to said first frame. 

3. The printing press of claim 1 wherein said press 
drive means includes a power drive shaft rotatable 
about a central axis, said power drive shaft having a 
cam mounted for rotation therewith near one end 
thereof and linking means mounted'on an opposite end 
thereof and operatively connecting said press drive 
means with said drive arm to pivot said drive arm rela 
tive to said first frame, said cam engaging a cam fol 
lower mounted on said first frame to move said second 
frame about said pivot point, said cam and said linking 
means being} moved by said power drive shaft driven by 
said press drive means, such that as the rotation of said 
cam causes said second frame to be pivoted upward 
with respect to said bed near the end of a printing 
stroke, further movement of said linking means will, 
through a desired period of time, cause sufficient back 
ing movement of said drive arm and said connected 
carriage assembly to preclude forward creep of said 
carriage assembly along said spaced-apart arms during 
said upward movement of said second frame. 

4. The printing press of claim 1 wherein said drive 
arm mounted on said first frame includes a pair of 
spaced drive arms mounted for corresponding pivotal 
movement with respect to said ?rst frame on a drive 
shaft extending between them, each of said drive arms 
disposed outside of said arms supporting said carriage 
assembly. 

5. The printing press of claim 1 wherein said chase is 
mounted on a horizontal axis defined by said pivot 
points on said ?rst frame and is independently pivotal 
about said axis to allow peeling of said screen during 
the printing cycle, while always having a portion 
thereof maintained in proper registered relation to said 
bed to facilitate registration of said chase with respect 
to said bed and said first frame. 

6. The printing press of claim 1 wherein said bed has 
a plurality of cut-out portions formed along one edge 
thereof to facilitate access to work positioned on said 
bed to allow its gripping, removal and transfer. 

7. A printing press including a first ?xed frame, a bed 
supported on said frame and having an upwardly facing 
surface to receive work to be printed, a second frame 
pivotally mounted on said first frame, a pair of spaced 
apart arms mounted on a front portion of said second 
frame for pivotal movement therewith toward and 
away from said bed, a chase pivotally mounted beneath 
said arms, said chase being positioned over said work 
on said bed during printing, a screen removably 
mounted on said chase, a carriage assembly mounted 
on said arms for movement therealong, a drive arm piv 
otally mounted on said first frame and connected to 
said carriage assembly, press drive means mounted on 
a rear portion of said second frame and operatively 
connected to said drive arm to drive said drive arm and 
thereby move said carriage assembly reciprocally along 
said arms, said press drive means including a power 
drive shaft rotatable about a central axis, said power 
drive shaft having a cam mounted for rotation there 
with near one end thereof and linking means mounted 
on an opposite end thereof and operatively connecting 
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said press drive means with said drive arm to pivot said 
drive arm relative to said first frame, said second frame 
being pivotally moved by said press drive means with 
respect to said ?rst frame during a printing cycle about 
a pivot point disposed generally in the horizontal plane 
of said ‘surface of said bed adjacent a rear edge of said 
surface and allowing said‘rear portion of said second 
frame on which said press drive means is mounted to 
be swung below said horizontal plane of said surface of 
said bed during the printing cycle, said linking means 
including a press drive arm fixedly mounted on said 
power drive shaft for rotation therewith, a rod pivotally 
connected at one end to an outward end of said press 
drive arm and moved in generally reciprocal movement 
thereby, an L-shaped slot arm fixedly mounted near 
one end thereof on a shaft, said shaft pivotally mounted 
on said ?rst frame and having said drive arm connected 
thereto, said slot arm being adjustably connected near 
its opposite end to said rod, said cam engaging a cam 
follower mounted on said ?rst frame to move said sec 
ond frame about said pivot point, said cam including a 
press lift cam having a varying radius, said cam and said 
linking means being moved by said power drive shaft 
driven by said press drive means to cause a related 
movement of said second frame and said drive arm suf 
ficient to prevent creep of said carriage assembly on 
said arms while said second frame continues to pivot 
upward when said press drive arm sweeps through an 
arc bridging the lowest point on its circle of rotation 
whilesaid press lift cam engages said cam follower 
across the greatest radius of said cam. > ' 

8. A printing press, including a first ?xed frame, a 
bed supported on said frame and having an upwardly 
facing surface to receive work to be printed, a second 
frame pivotally mounted on said first frame, a pair of 
spaced-apart arms mounted on a front portion of said 
second frame for pivotal movement therewith toward 
and away from said bed, a chase pivotally mounted be— 
neath said arms, said chase being positioned over said 
work on said bed during printing, a screen removably 
mounted on said chase, a carriage assembly mounted 
on said arms for movement therealong, a drive arm piv 
otally mounted on said first frame and connected‘ to 
said carriage assembly, press drive means mounted on 
a rear portion of said second frame and operatively 
connected to said drive arm to drive said drive arm and 
thereby move said carriage assembly reciprocally along 
said arms, said carriage assembly including a pair of 
spaced carriage housings, each housing supported on 
one-of said arms, means on each carriage housing for 
supporting a squeegee and a ?ood bar in associated re 
lationship for movement relative to each other corre 
sponding to the position of said screen over said bed, 
said squeegee being brought into contact with said 
screen when said screen is positioned over said work, 
and means for shifting said squeegee and said ?ood bar 
relative to each other to automatically and properly po 
sition the same during movement of said carriage hous 
ings on said arms, said second frame being pivotally 
moved by said press drive means with respect to said 
?rst frame during a printing cycle about a pivot point 
disposed generally in the horizontal plane of said sur 
face of said bed adjacent a rear edge of said surface and 
allowing said rear portion of said second frame on ‘ 
which said press drive means is mounted to be swung 
below said horizontal plane of said surface of said bed 
during the printing cycle, such positioning of said pivot 

12 
point thereby eliminating smearing of work placed on 
said bed, by preventing any portion of said screen from 
contacting said work to be printed during movement of ' 
said second frame during a printing cycle, the operative 
relationship between the pivotal movement of said sec 
ond frame and the movement of said drive arm by said 
press drive means being‘ such that said carriage hous 
ings are maintained at selected points along said arms . 
during upward movement of said second frame to 
thereby preclude creeping of said carriage housings 
along said arms and thereby eliminate dripping of ink 
on said work, said means for shifting said squeegee and 
said ?ood bar including a shuttle contained within each 
carriage housing and having a cam track formed 
therein, a cam follower mounted on said means for sup 
porting said squeegee and ?ood bar and cooperating 

' with said cam track in said shuttle and stop means dis 
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posed near opposite ends of each of said arms to en 
gage and reversibly" move said shuttle as said carriage 
assembly is moved adjacent each end of said arms, the 
movement of said shuttle by said stop means operating 
to pivot said means supporting said squeegee and ?ood 
bar to shift said squeegee and said ?ood bar in a gener 
ally vertical direction relative to each other. 

9. In a printing press having a first ?xed frame, a bed 
supported on said frame having an upwardly facing sur 
face to receivetwork to be printed, a second frame 
mounted for pivotal movement on ‘said ?rst frame, a 
pair of spaced—apart arms mounted on said second 
frame for movement therewith, a chase pivotally 
mounted beneath‘ said arms and positioned over said 
work on said bed during printing, a screen removably 
mounted on said chase, a carriage assemblymounted 
on each of said arms for movement therealong, a drive 
arm connected to each of said carriage assemblies, 
press drive means mounted on said second frame and 
operatively connected to each drive arm to drive each 
drive arm and thereby move each of said carriage as 
semblies in associated, reciprocal fashion along said 
arms, the improvements including pivot points dis 
posed on opposite sides of said ?rst frame and forming 
a horizontal axis about which said ‘second frame is piv 
otally moved during a printing cycle, said pivot points 
disposed generally in the horizontal plane of said sur 
face of said bed adjacent a rear edge of said surface and 
allowing a rear portion of said second frame on which 
said press drive means is mounted to be swung below 
said horizontal plane of said surface of said bed during 
the printing cycle to prevent smearing contact between 
said screen and said work on said bed by never allowing 
any portion of said screen to move below the horizontal 
plane of said pivot points during movement of said sec 
ond frame, said press drive means being mounted en 
tirely on said rear portion of said second movable 
frame to move said carriage assemblies reciprocally 
along said arms during a printing cycle, and to pivot 
said second movable frame relative to said ?rst ?xed 
frame during the printing cycle, means operatively con 
necting said press drive means mounted on said second 
frame to said drive arms pivotally mounted on said first 
frame, said press drive means operatively engaging said 
?rst frame to pivotally move said second frame about 
said pivot points during the printing cycle, said press 
drive means moving said second movable frame and 
said drive arms relative to one another during the print 
ing cycle, such that, for a desired period of time, the 
disposition of said means connecting said press drive 
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means to said drive arms causes said carriage assem 
blies to be maintained adjacent a selected point along 
said arms during said upward movement of said second 
frame to eliminate dripping of ink on said work. 

10. The printing press of claim 9 wherein said press 
drive means includes a power drive shaft rotatable 
about a central axis, said power drive shaft having a 
cam mounted for rotation therewith near one end 
thereof and linking means mounted on an opposite end 
thereof and operatively connecting said press drive 
means with said drive arms to pivot said drive arms rel 
ative to said ?rst frame, said cam engaging a cam fol» 
lower mounted on said first frame to move said second 
frame about said pivot point, said cam and said linking 
means being moved by said power drive shaft driven by 
said press drive means, such that as the rotation of said 
cam causes said second frame to be pivoted upward 
with respect to said bed near the end of a printing 
stroke, further movement of said linking means will, 
through a desired period of time, cause sufficient back 
ing movement of said drive arms and said connected 
carriage assemblies to preclude forward creep of said 
carriage assemblies along said spaced-apart arms dur 
ing said upward movement of said second frame. 

11. The improvement set forth in claim 9 wherein 
said drive arm includes a pair of spaced-apart L-shaped 
arms pivotally mounted on said first fixed frame within 
the side margins of said chase, said L-shaped arms 
being mounted on a common axis which is in generally 
vertical alignment with the horizontal axis between said 
pivot points of said second frame on said first frame. 

12. The improvement ‘set forth in claim 9 wherein 
said press drive means includes a power drive shaft ro 
tatable about a central axis and adjustable linkage 
means to impart motion from said power drive shaft to 
each drive arm to drive said carriage assemblies recip 
rocally along said arms, said central axis of said power 
drive shaft, said axis of‘said pivot points and an axis ex 
tending between said drive arms generally forming a 
triangulate prismatic arrangement during the printing 
cycle, to permit adjustment of the length of the stroke 
of said carriage assemblies by adjustment of said link 
age means connecting said drive shaft and said axis ex 
tending between said drive arms. 

13. The improvement set forth in claim 9 wherein 
said chase is mounted on said horizontal axis defined by 
said pivot points on said ?rst frame and is indepen 
dently pivotal about said axis to allow peeling of said 
screen during the printing cycle, while always having a 
portion thereof maintained in proper registered rela 
tion to said bed to facilitate registration of said chase 
with respect to said bed and said first frame. 

14. In a printing press having a first ?xed frame, a bed 
supported on said frame having an upwardly facing sur 
face to receive work to be printed, a second frame 
mounted for pivotal movement on said first frame, a 
pair of spaced-apart arms mounted on said second 
frame for movement therewith, a chase pivotally 
mounted beneath said arms and positioned over said 
work on said bed during printing a screen removably 
mounted on said chase, a carriage assembly mounted 
on each of said arms for movement therealong, a drive 
arm ‘connected to each of said carriage assemblies, 
press drive means mounted on said second frame and 
operatively connected to each drive arm to drive each 
drive arm and thereby move each of said carriage as 
semblies in associated, reciprocal fashion along said 

25 

35 

40 

45 

55 

60 

65 

3,859,917 
14 

arms, said press drive means including a power drive 
shaft rotatable about a central axis, said power drive 
shaft having a cam mounted for rotation therewith near 
one end thereof and linking means mounted on an op 
posite end thereof and operatively connecting said 
press drive means with said drive arms to pivot said 
drive arms relative to said first frame, the improve 
ments including pivot points disposed on opposite sides 
of said first frame and forming a horizontal axis about 
which said second frame is pivotally moved during a 
printing cycle, said pivot points disposed generally in 
the horizontal plane of said surface of said bed adjacent 
a rear edge of said surface and allowing a rear portion 
of said second frame on which said press drive means 
is mounted to be swung below said horizontal plane of 
said surface of said bed during the printing cycle, said 
linking means including a press drive arm fixedly 
mounted on said power drive shaft for rotation there 
with, a rod pivotally connected at one end to an out 
ward end of said press drive arm and moved in gener 
ally reciprocal movement thereby, an L-shaped slot 
arm fixedly mounted near one end thereof on a shaft, 
said shaft pivotally mounted on said ?rst frame and 

, having each drive arm connected thereto, each slot arm 
being adjustably connected near its opposite end to 
said rod, said cam engaging a cam follower mounted on 
said ?rst frame to pivotally'move said second frame 
about said pivot point, said cam including a press lift 
cam having a varying radius, said cam and said linking 
means being moved by said power drive shaft driven by 
said press drive means to cause a related movement of 
said second frame and said drive arms sufficient to pre 
vent creep of said carriage assemblies on said arms 
while said second frame continues to pivot upward 
when said press drive arm sweeps through an arc bridg 
ing the lowest point on its circle of rotation while said 
press lift cam engages said cam follower across the 
greatest radius of said cam. 

15. in a printing press having a first ?xed frame, a bed 
supported on said frame having an upwardly facing sur 
face to receive work to be printed, a second frame 
mounted for pivotal movement on said ?rst frame, a 
pair of spaced-apart arms mounted on said second 
frame for movement therewith, a chase pivotally 
mounted beneath said arms and positioned over said 
work on said bed during printing, a screen removably 
mounted on said chase, a carriage assembly mounted 
on each of said arms for movement therealong, a drive 
arm connected to each of said carriage assemblies, 
press drive means mounted on said second frame and 
operatively connected to each drive arm to drive each 
drive arm and thereby move each of said carriage as 
semblies in associated, reciprocal fashion along said 
arms, the improvements including pivot points dis 
posed on opposite sides of said ?rst frame and forming 
a horizontal axis about which said second frame is piv 
otally moved during a printing cycle, said pivot points 
disposed generally in the horizontal plane of said sur 
face of said bed adjacent a rear edge of said surface and 
allowing a rear portion of said second frame on which 
said press drive means is mounted to be swung below 
said horizontal plane of said surface of said bed during 
the printing cycle to prevent smearing contact between 
said screen and said work on said bed by never allowing 
any portion of said screen to move below the horizontal 
plane of said pivot points during movement of said sec 
ond frame, and each drive arm being pivotally mounted 
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on said first fixed frame and being driven by said press 
drive means in an operative, synchronized relationship 
to the movement of said second frame upward with re 
spect to said bed such that said carriage assemblies are 
maintained adjacent a selected point along said arms 
during said upward movement of said second frame to 
eliminate dripping of ink on said work, each of said car 
riage assemblies including a carriage housing movably 
mounted on each of said arms, said drive arm being 
connected to each carriage housing to reciprocally 
move each carriage housing along said arms during the 
printing cycle, means pivotally mounted on each car 
riage housing for supporting a squeegee and a ?ood bar 
in associated relationship for movement relative to 
each other corresponding to the movement of said. 
screen over said bed, a shuttle contained in each car 
riage housing, stop means mounted on said arms near 
opposite ends thereof for engaging said shuttle, said 
stop means causing said shuttle to be automatically re 
versibly moved within each carriage housing upon en 
gagement therewith, as each carriage housing is moved 
adjacent thereto, said shuttle operatively connected to 
said means supportingsaid squeegee and said ?ood bar 
to pivot said means supporting said squeegee and said 
flood bar to shift said squeegee and said ?ood bar rela 
tive to each other to automaticallyand properly posi 
tion the same during movement of said carriage assem 
blies on said arms. 

16. A printing press including a ?rst ?xed frame, a 
bed supported on said frame and having‘an upwardly 
facing surface to receive work to be printed, a second 
frame pivotally mounted on said first frame, a pair of 
spaced-apart arms mounted on said second frame for 
pivotal movement therewith toward and away from 
said bed, a chase pivotally mounted beneath said arms 
and positioned over said work on said bed during print 
ing, a screen removably mounted on said chase, a car 
riage assembly mounted on each of said arms for move 
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ment therealong, each of said carriage assemblies hav 
ing a carriage housing supported on said arm, parallelo 
gram means pivotally mounted on each carriage hous 
ing for supporting a squeegee and a ?ood bar in associ 
ated relationship for pivoting movement relative to 
each other, a free sliding shuttle contained in each car 
riage housing and movable with respect thereto, said 
shuttle operatively connected to said parallelogram 
means to pivot said parallelogram means to shift said 
squeegee and said ?ood bar generally vertically with 
respect to one another upon movement of said shuttle 
relative to said carriage housing, drive arms pivotally 
mounted on said ?rst frame and connected to each of 
said carriage housings, press drive means mounted on 
said second frame and operatively connected to said 
drive arms to drive said drive arms and thereby move 
said carriage assemblies reciprocally along said arms, 
and stops disposed near opposite ends of each of said 
arms to engage opposite ends of said shuttle when-said 
carriage assemblies are moved adjacent said stops and 
move said‘ shuttle within each carriage housing to shift 
said squeegee and said ?ood bar relative to each other, 
the operative relationship between the pivotal move 
ment of said second frame and the movement of said 
drive arms being such that said carriage assemblies are 
maintained adjacent said stops following a printing 
stroke for a desired period for time while said second 
frame is being pivoted on said first frame upward from 
said bed thereby to eliminate creep of said carriage as 
semblies along said arms and resulting dripping of ink 
upon said work. 

17. The printing press set forth in claim 16 wherein 
a ?rst member of said parallelogram means may be 
moved with respect to a second member of said paral 
lelogram'and maintained in position by a push arm 
means to convert each carriage assembly to a non-?ood 
scoop printing operation. 

* * * * * 


