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DUPLICATING. MACHENE WITH SHEET SLTTER 

AND DUAL RECEIVING TRAYS 
George P. Niesen, Niles, and Anthony J. Mazzio, Chicago, 

III., assignors to A. B. Dick Company, Niles, Ill., a 
corporation of Eilinois 

Filed Aug. 13, 1962, Ser. No. 216,612 
Claim. (C. 83-105) 

This invention relates to printing machines and per 
tains particularly to duplicating machines for office use. 
The invention is applicable to duplicators of all types, such 
as spirit or solvent transfer, stencil, and lithographic du 
plicators, for example. 
One object of the present invention is to provide a 

new and improved duplicator having a plurality of receiv 
ing trays, together with means for selectively directing 
the printed copies into any of the trays. 
A more specific object is to provide a new and improved 

duplicator having upper and lower receiving trays, to 
gether with a movable deflecting member for directing 
the printed copies produced by the duplicator into either 
of the trays. 
A further object is to provide a new and improved 

duplicator of the foregoing character having means for 
automatically directing the first copy of the first few 
copies into the upper tray, and then directing the remain 
ing copies of the run into the lower tray. 

Another object is to provide a new and improved 
duplicator having first counter means for directing a pre 
determined number of copies into one of the receiving 
trays, and then directing the subsequent copies into the 
other receiving tray, together with second counter means 
for stopping the operation of the duplicator after a de 
sired number of copies have been directed into the second 
receiving tray. 

It is a further object to provide a new and improved 
duplicator having means for delivering the initial copies 
to one position from which they may be readily removed, 
while the machine continues to produce copies which are 
delivered to a second position. 
Another object is to provide a new and improved 

machine having means for slitting the printed sheets into 
two portions together with a receiving tray having means 
for deflecting the two portions laterally in opposite direc 
tions So as to form two separate stacks of sheets. 

Further objects and advantages of the present invention 
will appear from the following description, taken with 
the accompanying drawings, in which: 

FIG. 1 is a somewhat diagrammatic elevational sec 
tional view of a duplicating machine to be described as 
an illustrative embodiment of the present invention. 

FIG. 2 is an elevational sectional view taken generally 
along a line 2-2 in FIG. 1. 

FIG. 3 is a somewhat diagrammatic side elevational 
view of the control mechanism for the duplicator. 

FIG. 4 is a fragmentary plan view showing the dual 
receiving trays employed on the duplicator. 

FIG. 5 is a somewhat diagrammatic elevational sec 
tional view taken generally along a line 5-5 in FIG. 4. 
The drawings illustrate the present invention in con 

nection with a duplicator 10 which may be of any con 
ventional or desired type. Thus, the duplicator 10 com 
prises a printing cylinder 12 which may be adapted to 
hold the printing master, stencil or plate, according to 
the type of duplicator. An impression roller 14, is pro 
vided to press the copy sheets against the printing cylinder 
or drum 12. It will be understood that the printing 
cylinder 12 may be driven manually, by an electric motor, 
or in any other desired manner. An appropriate mecha 
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nism may be provided to feed the copy sheets between 
the printing cylinder 12 and the impression roller 14. 

After being compressed between the printing cylinder 
12 and the impression roller 14, the copy sheets pass 
between upper and lower guide plates 6 and 8. In 
this case, the machine 10 is provided with a slitter mecha 
nism 20 which slits or cuts each sheet in the direction 
in which it is traveling, as the sheet travels between the 
guide plates 16 and 18. In this case, the sliter mechanism 
20 comprises upper and lower slitting or shearing wheels 
22 and 24, which are secured to parallel shafts 26 and 28. 
It will be seen that the wheels 22 and 24 have side por 
tions 30 and 32 which are in shearing engagement. The 
slitting wheels 22 and 24 may be adjusted to various 
positions along the length of the shafts 26 and 28. Thus, 
the illustrated wheels 22 and 24 are secured to the shafts 
26 and 28 by means of set screws 34 and 36 which may 
be loosened to provide for adjustment of the wheels along 
the shafts. 
To propel the copy sheet between the slitter wheels 

22 and 24, it is preferred to provide forwarding rollers 
38 and 40 on the shafts 26 and 28. As shown to ad 
vantage in FIG. 2, two sets of the forwarding rollers 38 
and 40 may be employed. The rollers 38 and 40 may be 
adjustable in position along the shafts 26 and 28. Prefer 
ably, the shafts 26 and 28 are square or of some other 
non-circular shape for driving the slitter wheels 22 and 
24 and the rollers 38 and 40. 
The slitter wheel 22 is normally biased against the 

slitter wheel 24 by means of a spring 42 which may be 
mounted around the shaft 26. By means of a member 
44, slidably mounted on a guide rod 46, the slitter wheel 
22 may be retracted from the slitter wheel 24, against the 
biasing action of the spring 42. In this way, the slitter 
mechanism 20 is disabled so that the copy sheets will 
not be cut. The disabling member 44 may be provided 
with a convenient handle 46. To retain the slitter wheel 
22 in its retracted position, the member 44 may be formed 
With a hook 48 which may be engaged with a pin 50. 
The member 44 has an arm or portion 52 which slidably 
engages the slitter wheel 22. A spring 54 is connected 
to the member 44 so as to bias the member in such a 
direction as to permit the slitter wheel 22 to engage the 
slitter wheel 24. Instead of the slitter wheels 22 and 
24, the machine may be provided with perforating wheels 
or scoring wheels, if desired. As a further alternative, 
the slitter wheels may be omitted from the machine. 
The retracting or disabling member 44 may be slidably 

mounted on a bracket 60 which may be secured to the rod 
46 by means of a set screw 62. It will be understood 
that the set screw 62 may be loosened to adjust the posi 
tion of the bracket 60 along the rod 46. The pin 50 
may be mounted on a portion of the bracket 60. The 
spring 54 may be connected between the member 44 and 
the bracket 60. 
The shafts 26 and 28 may be driven by means of a 

gear train 65 comprising gears 67 and 69, mounted on 
the shafts 26 and 28, and a gear 71, rotatably mounted 
on the rod 46. The gear 67 meshes with the gear 69, 
while the gear 71 meshes with the gear 67. The gear 71. 
may be adapted to mesh with a gear 73 secured to the 
printing cylinder 12. 
The illustrated duplicator 10 is provided with a plu 

rality of receiving trays for receiving the printed copy 
sheets from the slitting mechanism 20, or directly from 
the printing cylinder 12 if the slitting mechanism is not 
operating. While more than two receiving trays may be 
employed, the illustrated machine 10 utilizes upper and 
lower receiving trays 74 and 76, together with a mecha 
nism 78 for selectively delivering the copy sheets to either 
of the trays. It is preferred to direct the first sheet or the 
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member 164. The adjustment of the initial position of the 
ratchet wheel 118 changes the number of steps through 
which the ratchet wheel will be advanced before the flange 
147 enters the notch 149. Accordingly, the number of 
copies deflected into the upper machining tray 74 may be 
varied. 
The lobe 187 of the resetting cam 185 is adapted to 

push the flange 147 out of the notch 149 and away from 
the counting or ratchet wheel 118. The lobe 189 is 
adapted to push the non-retrograde pawl 156 and then 
the main pawl 122 away from the ratchet teeth 143. 

Provision may be made for operating the resetting cam 
185 by means of a manually swingable lever 192, which 
may also be the lever which operates the master or plate 
clamp on the printing cylinder 12. Such clamp, not shown, 
is adapted to secure a master sheet or printing plate to 
the printing cylinder 12. Before each new run, a new 
master is normally mounted on the printing cylinder 12. 
This necessitates the operation of the lever 192 in a coun 
terclockwise direction to open the master clamp, so that 
the old master may be removed from the printing cylinder 
12, and may be replaced by a new master. In this case, 
the lever 192 is swingable about a pivot 194 and is pro 
vided with a pin 196 adapted to engage a lever 198. It 
will be seen that counterclockwise movement of the lever 
192 causes the lever 198 to be swung in a counterclock 
wise direction about a pivot 200. As shown in FIG. 3, 
a link 202 is connected between the lever 198 and an arm 
204 on the resetting cam 185, so that the counterclockwise 
movement of the lever 198 will cause clockwise rotation 
of the cam 185. 
As already indicated, the lower counter 116 is adapted 

to stop the operation of the duplicating machine 0 after 
a predetermined number of copy sheets have been printed. 
Thus, the counter 116 comprises a counting or ratchet 
wheel 210 having ratchet teeth 212 extending around a 
portion of its periphery. The counting wheel 210 is ro 
tatable about a shaft or pin 214. 

It will be seen that the wheel 210 is also formed with a 
peripheral notch 216 adapted to receive a flange or pawl 
218 on a control lever 220. A spring 222 is connected to 
the control lever 220 to bias the flange 218 against the 
wheel 210. When the notch 216 reaches the flange 218, 
the spring 222 causes the control lever 220 to swing in a 
clockwise direction. This movement of the control lever 
220 is utilized to stop the feeding of copy sheets to the 
printing cylinder 12. In this case, a link 224 is connected 
between the control lever 220 and a lever 226. The link 
224 causes the lever 226 to swing upwardly about a pivot 
228 when the lever 220 swings clockwise. 
As illustrated, the duplicating machine 10 has a main 

feed-control lever 230, which the operator may swing in 
a clockwise direction to start the feeding of copy sheets 
to the printing cylinder 12. The lever 230 is swingable 
about a pivot 232. In FIG. 3, the lever 230 is shown in 
full lines in the position in which the feed mechanism is 
activated so as to feed sheets to the printing cylinder 12. 
The inactive or “off” position of the feed lever 230 is 
shown in broken lines. 
The lever 230 has a cam portion 234 adapted to operate 

a control arm 236 of the feed mechanism. The cam 234 
is engaged by a roller 238 on the arm 236. It will be seen 
that the cam 234 is formed with a detent notch 240 adapted 
to receive the roller 238 when the lever 230 is in its ac 
tuated position. 

In this case, the lever 226 carries a pin or roller 242 
which is adapted to engage the lower edge portion 244 of 
the lever 230. Thus, when the lever 226 is swung in a 
clockwise direction, the pin 242 is effective to swing the 
main feed-control lever 230 in a counterclockwise direc 
tion to its “off” position, in which the roller 238 engages 
the low point 246 on the cam 234. 
The counter or ratchet wheel 210 is adapted to be ad 

vanced in a clockwise direction from its initial position 
by a pawl 250, which is swingable about a pivot 252 car 

5 

10 

20 

30 

40 

50 

60 

70 

75 

6 
ried by a rocker arm 254. It will be seen that the arm 254 
is swingable about the shaft 214. A spring 256 is con 
nected between the pawl 250 and the rocker arm 254 so 
as to bias the pawl against the counting wheel 210. 

In order to operate the rocker arm 254, the rocker arm 
is connected to a depending arm 258 on the rocker 124. 
In this case, a pin-and-slot connection is employed between 
the arm 258 and the rocker arm 254. Thus, a pin 260 is 
mounted on the arm 258 and is received in a slot 262 
formed in the upper end of the rocker arm. 254. 
A non-retrograde pawl 266 normally engages the ratchet 

teeth 212 to prevent retrograde movement of the counting 
wheel 210 in a counterclockwise direction. The pawl 266 
is biased against the ratchet wheel 210 by a spring 268. 

It will be seen that a return spring 270 is connected to 
the counter or ratchet wheel 210 to bias the ratchet wheel 
in a counterclockwise direction. The spring 270 affords 
resilient resistance to the clockwise advancing movement 
of the wheel 210. 
The initial position of the counter wheel 210 is estab 

lished by a stop pin 272, which is engageable with a 
shoulder 274 on an adjustable stop member 276. The 
position of the stop member 276 may be varied by manu 
ally rotating a cam 278 which is connected to a knob 
or hand wheel 280. The cam 278 is rotatable about a 
shaft or pin 282. 
The cam 278 is formed with a plurality of detent notches 

284, which are engageable by a follower pin 286 on the 
adjustable member 276. A spring 288 is preferably con 
nected to the adjustable stop member 276 to bias the 
pin 286 against the cam 278. It will be seen that the 
adjustable stop member 276 is formed with a slot 290 
which is slidably received around the shaft 282. 

It will be evident that rotating the cam 278 controls 
the position of the movable stop member 276, and thus 
changes the initial position of the counter wheel 210. 
As in the case of the first counter, the second counter 

116 is adapted to be reset by means of a resetting cam 
294, which is rotatable about the shaft 214. It will be 
seen that the cam 294 is formed with a lobe 296 for push 
ing the flange 218 out of the notch 216 and away from the 
counter wheel 210, and another lobe 298 for pushing 
the advancing pawl 250 and the non-retrograde pawl 266 
away from the counter wheel 210. Thus, clockwise move 
ment of the cam 294 releases the counter wheel 210 for 
counterclockwise return movement under the biasing im 
petus of the spring 270. The cam 294 is adapted to be 
operated by a link 300 connected between the cam 294 and 
the corresponding cam 185 of the upper counter 114. 
Thus, the link 300 causes the cam 294 to swing clockwise 
in unison with the cam 185. 

It is believed that the operation of the duplicating ma 
chine will be clear from the foregoing description, but 
a brief review of the operation at this point may be help 
ful. To initiate the feeding of copy sheets, the operator 
raises the main feed lever 230. Sheets are then fed be 
tween the printing cylinder 12 and the impression roller 
14 by the feed mechanism, not shown. Each printed copy 
sheet is cut into two portions by the slitter wheels 22 
and 24. 
The first few copy sheets to be printed are deflected into 

the upper receiving tray 74 by the movable deflecting plate 
110. The triangular deflecting ridge or hump 100 deflects 
the two portions of each copy sheet in opposite lateral 
directions, so that the slit portions are deposited in two 
separate stacks. 
The upper counter 114 is effective to shift the deflecting 

plate 110 in a clockwise direction after a predetermined 
number of sheets have been directed into the upper re 
ceiving tray 74. The remaining sheets of the run will then 
travel into the lower receiving tray 76. For each cycle 
of the machine, the ratchet or counter wheel 118 of the 
upper counter 114 is advanced in a counterclockwise di 
rection through one step until the flange 147 enters the 
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notch 149 in the counter wheel. At this point, the ad 
vancing pawl 122 runs out of ratchet teeth. So that the 
wheel 118 is not advanced any farther. The movement 
of the fange 147 causes the clockwise Swinging movement 
of the deflecting plate 110. 
The lower counter 116 is effective to shut of the feed 

mechanism after a predetermined number of copy sheets 
have been printed. Thus, the counter or ratchet Wheel 
250 for the lower counter E6 is advanced one step in a 
clockwise direction for each cycle of the machine. The 
movement of the lower counter wheel 210 continues tintil 
the flange 218 enters the notch 216 in the counter wheel. 
The resulting movement of the control lever 220 causes 
the main feed lever 230 to be swung to its “off” position 
by the pin 242 on the lever 226. 
To make another run, the hand lever 192 is swung in 

a counterclockwise direction. Such movement of the lever 
192 causes the lever 198 to be swung in a counterclock 
wise direction. By virtue of the connecting link 202, the 
cam plate 185 is swung in a clockwise direction. Simulta 
neously, the lower resetting cam 294 is swung in a clock 
wise direction by virtue of the interconnecting link 300. 
The lobes 187 and 89 on the upper cam 85 push the 
flange 147 and the pawls 156 and i 22 away from the 
counter or ratchet wheel 18, so that the ratchet wheel 
is released for clockwise return movement under the in 
petus of the spring 54. The counter wheel 118 is thus 
returned to its initial position in which the pin 160 en 
gages the flange 62 on the adjustable stop member 64. 
The position of the stop member 64 is controlled by 
the manually adjustable cann 166. By rotating the calm 
166, it is possible to change the number of copies that 
will be directed into the upper receiving tray 74 during 
the next printing run. 

In the case of the lower counter, the lobes 296 and 298 
of the resetting cam 294 push the flange 218 and the 
pawls 265 and 250 away from the counter wheel 250 so 
that the counter wheel is released for counterclockwise 
return movement under the impetus of the spring 270. The 
wheel 20 thus returns to its initial position in which 
the pin 272 engages the stop shoulder 274 on the movable 
stop member 276. The position of the stop member 276 
may be varied by turning the cam 278. In this way, the 
total number of copies to be printed in the next run may 
be varied. 
The copies directed into the upper receiving tray 74 may 

be removed immediately while the machine is still run 
ning. Thus, the initial copies are available for immediate 
distribution. The remaining copies are accumulated in 
the lower receiving tray 76 for later distribution. The 
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upper receiving tray 74 may be swung upwardly about the 
pivots 80, so as to afford convenient access to the lower 
receiving tray 76. 

Various modifications, alternative constructions, and 
equivalents may be employed without departing from the 
true spirit and scope of the present invention, as exempli 
fied in the foregoing description and defined in the follow 
ing claim. 
We claim: 
In a sheet-handling mechanism, the combination con 

prising 
propelling means for propelling successive sheets, 
slitting means for receiving the sheets from Said pro 

pelling means and slitting the sheets in the direction 
in which they are travelling, 

a receiving tray for receiving the sheets from Said slit 
ting means, 

said receiving tray comprising two members sloping 
downwardly from said slitting means, 

and a centrally disposed triangular ridge projecting up 
wardly from said receiving tray and tapering longi 
tudinally to a point on said receiving tray adjacent 
said slitting means, 

said ridge comprising a pair of oppositely inclined tri 
angular deflecting surfaces sloping upwardly from 
said receiving tray for deflecting the slitted portions 
of the sheets in opposite lateral directions to accumu 
late the slitted portions in separate stacks on the two 
members of said receiving tray, 

each of said triangular deflecting surfaces being tapered 
in width to said point on said receiving tray, 

said trianguiar deflecting surfaces coining together to 
form a centrally disposed longitudinal crest, 

Said triangular deflecting surfaces being inclined down 
wardly in opposite lateral directions from said crest, 

said crest sloping upwardly from Said point at an acute 
angle relative to said receiving tray. 
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