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57 ABSTRACT 
A print cutting mechanism for cutting prints from a 
web and operable in a first mode to cut individual bor 
dered prints from a web containing bordered prints, 
and in the second mode to cut individual borderless 
prints from a web containing borderless prints. The 
cutting mechanism is provided with a stationary bed 
blade having a cutting edge, and a movable cutting 
knife having two cutting edges spaced apart a distance 
slightly greater than the distance between the leading 
and trailing ends of two adjacent borderless prints. In 
the first mode of operation, the cutting edge of the 
stationary bed blade cooperates with one of the two 
cutting edges of the knife to sever individual prints 
having a border. In the second mode of operation, a 
movable bed blade is moved to a borderless print cut 
ting position in which a cutting edge thereof is spaced 
from the cutting edge of the stationary bed blade a 
distance slightly greater than the distance between the 
leading and trailing ends of two adjacent borderless 
prints on the web. Accordingly, when the movable 
cutting knife is moved between the stationary and 
movable bed blades, the cutting edges of the knife and 
blades cooperate to cut out the border portion be 
tween the two adjacent prints to provide an individual 
borderless print. 

8 Claims, 7 Drawing Figures 
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1. 

PRINT CUTTING MECHANISM FOR BORDERED 
AND BORDERLESS PRNTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to cutting mecha 

nisms, and more specifically to a print cutting mecha 
nism operable in one mode to cut individual bordered 
prints, and in another mode to cut individual borderless 
prints. 

2. Description of the Prior Art 
It is well known in the art to provide a cutting mecha 

nism comprising a stationary bed blade having a cutting 
edge, and a movable knife having a cutting edge coact 
ing therewith to make a single cut along a single line. 
Although it is possible with such a cutting mechanism 
to cut individual bordered and borderless prints from 
a web, such an operation is time consuming, requiring 
considerable additional operator handling of the web 
and equipment including two separate cutting actions 
to produce a borderless print. 

It is further known in the prior art to provide a cut 
ting mechanism having a stationary bed with spaced 
apart bed blades having cutting edges, and a movable 
cutting knife of a width substantially equal to the dis 
tance between the blades and provided with a pair of 
spaced cutting edges. A material is placed across the 
blades, and the cutting knife moved between the blades 
causing the coacting cutting edges of the blades and 
knife to cut out a portion of the material of a width sub 
stantially equal to the distance between the bed blades. 
Although the described cutting mechanism is capable 
of repetitively cutting a portion of material of a prede 
termined width with one cutting stroke, it suffers from 
the disadvantage that it is only capable of operating in 
one mode, and cannot be readily altered to cut a mate 
rial along a single line if such is desired. 

SUMMARY OF THE INVENTION 
In accordance with a preferred embodiment of the 

invention, a print cutting mechanism is disclosed com 
prising a stationary bed blade having a cutting edge, 
and a movable cutting knife having a pair of cutting 
edges spaced apart a distance slightly greater than the 
distance between the leading and trailing ends of two 
adjacent borderless prints on a web. The print cutting 
mechanism is operable in a first mode to cut individual 
bordered prints from a web containing bordered prints, 
and in a second mode to cut individual borderless 
prints from a web containing borderless prints. In the 
first mode of operation, the cutting edge of the station 
ary bed blade coacts with one of the two cutting edges 
of the movable cutting knife to make a single cut inter 
mediate the border portion between two adjacent 
prints to cut individual bordered prints. In the second 
mode of operation, a movable bed blade is moved to a 
borderless print cutting position in which a cutting edge 
thereof is spaced from the cutting edge of the station 
ary bed blade a distance slightly greater than the dis 
tance between the leading and trailing ends of two adja 
cent borderless prints. The cutting edges of the mov 
able cutting knife coact with the blade edges of the sta 
tionary and movable bed blades to cut out the border 
portion between two adjacent prints to provide individ 
ual borderless prints. In the first mode of operation, the 
web is transported to a position in which the cutting 
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2 
edge of the stationary bed blade is precisely in register 
with a line intermediate the border portion between 
two adjacent prints. Such web transport is achieved by 
any suitable logic controlled transport mechanism or 
the like which is responsive to the output of a detector 
mounted to sense a chop mark on the web. In the sec 
ond mode of operation, the web is transported substan 
tially the same distance to a precise position in which 
the adjacent edges of two prints preferably partially ex 
tend between the cutting edges of the movable cutting 
knife. Since the chop mark is normally applied to the 
back surface of the print paper web during the printing 
operation, such mark is normally applied between the 
leading and trailing ends of a print along the print edge 
when bordered prints are made. This is possible be 
cause the entire periphery of a bordered print on the 
web is supported by a print holder during exposure. 
Since the print holder does not support the side edges 
of a web containing borderless prints, the chop mark 
cannot be applied between the leading and trailing ends 
of a print along the print edge, and hence is applied ad 
jacent a leading or trailing end of a borderless print 
along the print edge which is supported by the print 
holder. Accordingly, since the positions of the chop 
marks are different for bordered and borderless prints, 
a delay circuit of any suitable type is provided to ac 
commodate this difference so that the logic control cir 
cuit for the transport mechanism and movable knife 
will actuate the movable knife to cut the paper web in 
termediate the prints on the web no matter what type 
of prints it contains. 

It is accordingly one of the objects and advantages of 
this invention to provide a print cutting mechanism op 
erable in a first mode to cut individual bordered prints 
from a web containing bordered prints, and in a second 
mode to cut individual borderless prints from a web 
containing borderless prints. 
Another object and advantage of the invention is to 

provide a print cutting mechanism having a delay cir 
cuit for the movable cutting knife in the second mode 
of operation to compensate for the difference in posi 
tions of the chop marks on the bordered and borderless 
print webs. 
Another object and advantage of this invention is to 

provide a print cutting mechanism for cutting both bor 
dered and borderless prints that is of simple design and 
construction, thoroughly reliable and efficient in oper 
ation, and economical to manufacture. 
The invention and its objects and advantages will be 

come more apparent from the detailed description of 
the preferred embodiments presented below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the detailed description of the preferred embodi 
ments of the invention presented below, reference is 
made to the accompanying drawings, in which: 
FIG. 1 is a segmental top plan view of a web contain 

ing a plurality of bordered prints and illustrating by dot 
ted lines where the web would be cut to provide indi 
vidual bordered prints; 
FIG. 2 is a top plan view similar to FIG. 1 of a web 

containing a plurality of borderless prints and illustrat 
ing by dotted lines where the web would be cut to pro 
vide individual borderless prints; 
FIG. 3 is a schematic view in perspective illustrating 

one embodiment of a print cutting mechanism for cut 
ting bordered and borderless prints; 
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FIG. 4 is a front elevational view of another embodi 
ment of a print cutting mechanism of this invention; 
FIG. 5 is a right side elevational view of the mecha 

nism of FIG. 4; 
FIG. 6 is a left side elevational view of the mechanism 

of FIG. 4 with a portion thereof broken away to show 
in full lines the movable bed blade of the print cutting 
mechanism in a borderless print cutting mode, and in 
broken lines the movable bed blade in a bordered print 
cutting mode; and 
FIG. 7 is a block diagram illustrating one form of 

control system for the print cutting mechanism. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Because photographic print cutting mechanisms are 
well known, the present description will be directed in 
particular to elements forming part of, or cooperating 
more directly with, apparatus in accordance with the 
present invention. Web transport mechanisms, logic 
circuits and delay circuits not specifically shown or de 
scribed herein should be understood to be selectable 
from those known in the art. 
With reference to FIG.3 of the drawing, one embodi 

ment of a print cutting mechanism of this invention is 
disclosed comprising a frame 10 supporting a horizon 
tal bed 12 over which one of two paper webs 14, 16 
containing bordered or borderless prints respectively 
are transported by any suitable web transport mecha 
nism illustrated in block diagram form in FIG. 7. The 
webs 14, 16 are provided with chop marks 18 on the 
back thereof (FIGS. 1 and 2) and a detector (FIG. 7) 
is provided for detecting the chop marks and feeding a 
signal to a logic control circuit for operating the web 
transport mechanism and a movable cutting knife 20 in 
timed relation to transport, precisely position, and cut 
the web. The bed 12 is provided at the leading end 
thereof with a stationary bed blade 22 having an upper 
surface lying in the plane of the upper surface of bed 
12. The bed blade 22 is constructed of any suitable ma 
terial, and further has a cutting edge 24. The cutting 
knife 20 is mounted for reciprocal movement and has 
a pair of spaced cutting edges 26, 28 of which edge 26 
is movable into shearing engagement with cutting edge 
24 for cutting a web. The lower cutting surface 30 of 
knife 20 is inclined with respect to the horizontal to 
provide a progressively movable shearing action as cut 
ting knife 20 is moved downwardly relative to cutting 
edge 24 of stationary bed blade 22. The knife 20 has 
laterally extending flanges 32 pivotally mounted on 
shaft 33 extending through flanges 32 and through one 
end of an arm 34. Helical springs 36 encircle portions 
of shaft 34 interposed between flanges 32 and arm 34, 
and have one end connected to flanges 32 and the op 
posite end connected to arm 34 for pivotally urging 
knife 20 in a clockwise direction causing a depending 
tab 40 thereon to continually bear against cutting edge 
24 of stationary bed blade 22 for guiding cutting edge 
26 into shearing engagement with cutting edge 24. A 
crank pin 42 which is rotatable about a fixed axis is se 
cured to one end of a crank 44, and extends through 
and is rigidly secured to the opposite end of arm 42. 
The opposite end of crank 44 is pivotally connected to 
a link 46 reciprocally movable by any suitable cam 
means or the like, not shown. Accordingly, crank 44 
and arm 34 are pivoted about pin 42 through a small 
arc for imparting reciprocal movement to knife 20. The 
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arcuate movement of arm 20 urges cutting edge 26 of 
knife 20 against stationary cutting edge 24 to provide 
excellent shearing action. 
The print cutting mechanism is further provided with 

a pivotally movable plate-like bed blade 48 having lat 
erally extending flanges 50 pivotally mounted on a 
shaft 52 journaled in a bracket 54 rigidly secured to a 
frame member, not shown, of the print cutting mecha 
nism. Helical springs 56 encircle portions of shaft 52 
interposed between flanges 50 and bracket 54, and 
have one end secured to the flange and the other end 
secured to the bracket for pivotally urging movable bed 
blade 48 to a borderless print cutting position as illus 
trated in full lines in FIG. 3 of the drawing in which a 
cutting edge 58 of blade 48 bears against depending tab 
40. In this position, upper surface 60 of blade 48 is sub 
stantially in the same plane as the upper surface of sta 
tionary bed blade 22. With movable bed blade 48 in the 
borderless print cutting position, if a web 16 is properly 
positioned with a border portion 62 between two prints 
in register with spaced apart cutting edges 24, 58 of the 
stationary and movable bed blades respectively, one 
downward stroke of cutting knife 20 will completely 
sever border portion 62 between the adjacent prints to 
provide a borderless print 64 as illustrated in FIG. 2. 
When it is desired to cut a bordered print 65, movable 
bed blade 48 is preferably manually moved in a clock 
wise direction to a retracted position illustrated by dot 
ted lines in FIG. 3 of the drawing. During such move 
ment, the end of blade 48 initially engages a beveled 
surface 66 on a spring-mounted latch 68 for urging the 
latch outwardly. When the end of cutting blade 48 is 
moved past beveled end 66 of latch 68, the latch is 
urged inwardly by spring 70 over the end of blade 48 
for releasably holding the blade in its retracted posi 
tion. 

In those situations in which a bordered print 65 is cut, 
the web chop mark 18 between the leading and trailing 
ends of a print and adjacent the print edge is detected, 
and the logic control circuit activated causing the 
transport mechanism to intially advance web 14 and 
brake it in a precise position in which a line 72 (illus 
trated by dots in FIG. 1) intermediate the border por 
tion between the prints is in register with cutting edge 
24 of stationary bed blade 22. The logic control then 
actuates cutting knife to sever a bordered print 65. 
When a borderless print 64 is cut, the chop mark 18 
which is positioned adjacent a leading or trailing end of 
a print is detected, and the logic control circuit acti 
vated initially causing transport and braking of web 16 
with the leading and trailing edges of adjacent prints 
illustrated by full lines in FIG. 2 slightly within the cut 
ting edges 24, 58 of the fixed and movable bed blades 
respectively illustrated by dotted lines. The logic con 
trol then actuates cutting knife to sever a borderless 
print 64. In order to accommodate the difference in po 
sition of the chop marks 18 on the bordered and bor 
derless print webs 14, 16 for the same print cutting ma 
chine, a delay circuit (FIG. 7) of any suitable type is in 
terposed between the detector and logic control circuit 
in a borderless printing mode to prevent activation of 
the logic control circuit until the borderless web 16 is 
in the same position relative to cutting knife 20 as the 
bordered web 14. The delay circuit is activated by a mi 
croswitch 74 on the frame actuated by flange 50 when 
bed blade 48 is moved to its borderless print cutting po 
sition. Accordingly, in each print cutting position, cut 
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ting knife 20 will sever the web intermediate the lead 
ing and trailing ends of any two adjacent prints. Alter 
natively, the detector can be mounted for slidable 
movement longitudinally of the web, and mounted in 
one position relative to the web for detecting chop 
marks on a bordered print web 14, and a different posi 
tion for detecting chop marks on a borderless print web 
16. 
With reference to the embodiment of the print cut 

ting invention disclosed in FIGS. 4–7, parts similar to 
parts described heretofore will be denoted by the same 
numerals. In this embodiment, bed 12 and stationary 
bed blade 22 are secured to any suitable frame 10 as 
described heretofore. The cutting knife 20, which is 
pivotally mounted on aligned shafts 34 journaled 
through one end of arm 34, is reciprocally driven by 
substantially the same mechanism described hereto 
fore. Springs 36, only one of which is shown, encircle 
shafts 34 and are mounted to urge knife 20 in a clock 
wise direction causing depending tab 40 to engage cut 
ting edge 24 of bed blade 20. One end of a cam actu 
ated link 46 is pivotally secured to one end of crank 44, 
and the opposite end of crank 44 is secured to shaft 42, 
which is rotatable about a fixed axis and secured to the 
opposite end of arm 34. 
A substantially rectangular movable bed blade 48 is 

provided which is movable between a borderless print 
cutting position as illustrated in full lines in FIG. 6, and 
a retracted position as illustrated in dotted lines in the 
same view. The movable bed blade 48 has notches 76 
(FIG. 4) along the lower edge into which projections 
78 from a support plate 80 extend. The bed blade 48 
and support plate 80 are hingedly secured together by 
pins 82 extending through openings in bed blade 48 
and projections 78. The bed blade 48 is provided with 
an additional notch 84 through which one of pins 82 
extends, and a spring 86 encircles pin 82 within notch 
84 for biasing bed blade 48 in counter-clockwise direc 
tion (FIG. 6) against tab 40. The support plate 80 is 
provided with laterally extending spindles 88 (FIG. 4) 
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secured thereto and extending through and journaled 
for rotation in side plates of frame 10. An arm 90 is se 
cured to one of the spindles 88 (FIG. 5), and an over 
center spring 92 connects the free end of arm 90 to a 
bolt 94 threaded into frame 10. In the position shown 
in FIG. 5, spring 92 urges arm 90 against a stop pin 96 
for holding support plate 80 and bed blade 48 in the 
borderless print cutting position. In this position, with 
the borderless print web 16 properly positioned over 
the stationary and movable bed blades 22, 48, one 
downward stroke of knife 20 cuts out the border por 
tion 62 between two prints 64 as illustrated by dotted 
lines in FIG. 2. Proper positioning of the borderless 
print web 16 is facilitated by microswitch 74 adapted 
when released by switch arm 98 to interpose the delay 
circuit in the operation of the logic control circuit as 
illustrated in FGS. 5 and 7. A knob 100 is secured to 
the end of the other spindle 88 (FIG. 4), and by manu 
ally turning the knob, movable bed blade 48 can be 
moved to its retracted position illustrated by dotted 
lines in FIG. 6. The bed blade 48 is held in the retracted 
position by over-center spring 92 which urges arm 90 
into engagement with a stop pin 102. During such 
movement, switch arm 98 is depressed by arm 90 
thereby activating switch 74 for disconnecting the 
delay circuit from the logic control. In addition, bor 
dered print web 14 is properly positioned over station 
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6 
ary bed blade 48 such that one downward stroke of 
knife 20 cuts the print web intermediate the border 
portion as illustrated by dotted line 72 in FIG. 1. 
The invention has been described in detail with par 

ticular reference to a preferred embodiment thereof, 
but it will be understood that variations and modifica 
tions can be effected within the spirit and scope of the 
invention as described hereinabove. 
We claim: 
1. In a print-cutting mechanism for cutting bordered 

and borderless prints, the combination comprising: 
a stationary bed blade having a cutting edge over 
which a web is transported having prints spaced 
apart a predetermined distance; 

a movable bed blade having a cutting edge and mov 
able between a retracted position in which said 
print cutting mechanism is in a bordered print cut 
ting mode, and a borderless print-cutting position 
in which said cutting edge of said movable bed 
blade is spaced from said cutting edge of said sta 
tionary bed blade a distance substantially equal to 
said predetermined distance and said print-cutting 
mechanism is in a borderless print cutting mode; 
and 
movable cutting knife having two cutting edges 
spaced apart a distance substantially equal to said 
predetermined distance and movable between a 
normal non-cutting position and a cutting position 
in which one of said two cutting edges of said cut 
ting knife coacts with said cutting edge of said sta 
tionary bed blade when said movable bed blade is 
in its retracted position to sever a print having a 
border, and said two cutting edges coact with said 
cutting edges of said stationary and movable bed 
blades when said movable bed blade is in its bor 
derless print-cutting position to sever a borderless 
print. 

2. The invention according to claim 1 and further 
comprising resilient means for biasing said movable 
bed blade into its borderless pring-cutting position. 

3. The invention according to claim 1 and further 
comprising resilient means for biasing said movable 
bed blade into its borderless print cutting position, and 
latch means for releasably latching said movable bed 
blade in its retracted position. 

4. The invention according to claim 1 wherein said 
movable bed blade is mounted for pivotal movement 
between its retracted and borderless print-cutting posi 
tions, and further comprising resilient means for bias 
ing said movable bed blade to its borderless print 
cutting position, and latch means for releasably latch 
ing said movable bed blade in its retracted position. 

5. The invention according to claim 1, and further 
comprising means for sensing a chop mark on said web, 
and means responsive to said sensing means for trans 
porting said web a precise distance to position a leading 
end of a print a selected distance from the edge of said 
stationary bed blade to provide a border thereon when 
the web is cut with the print-cutting mechanism in its 
bordered print-cutting mode. 

6. The invention according to claim 5, and further 
comprising delay means for the operation of said mov 
able cutting knife, and control means for said delay 
means responsive to said movable bed blade when 
moved to its borderless print-cutting position to permit 
said transporting means to transport said web a suffi 
cient distance so that the leading end of a print is sub 
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stantially in register with the edge of said stationary bed 
blade. 

7. The invention according to claim 1, and further 
comprising stop means for said movable bed blade to 
limit movement of said movable bed blade between its 
retracted and borderless pring-cutting positions. 

8. The invention according to claim 1, and further in 
cluding means for moving said movable bed blade be 
tween its retracted and borderless print-cutting posi 
tions, said moving means comprising a pivotally O 
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8 
mounted support plate hingedly connected to said 
movable bed blade, resilient means interposed between 
said support plate and movable bed blade for biasing 
said movable bed blade toward said cutting knife, and 
a knob secured to said support plate for pivotally mov 
ing said support plate and said movable bed blade be 
tween its retracted and borderless print-cutting posi 
tions. 
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