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ABSTRACT OF THE DISCLOSURE 

A ?nishing operations workcenter includes apparatus 
for cutting and sorting prints, cutting and stacking nega 
tive ?lmstrips, correlating “marked” prints with the nega 
tive ?lmstrip containing the corresponding print, counting 
the prints and displaying the price to be charged for the 
prints. The print cutter and sorter apparatus advances a 
strip of photographic prints from a print roll through a 
print ‘cutting blade that severs each print. Prior to the 
severance of each print, the strip of prints are scanned 
for unacceptable prints denoted by a mark placed thereon 
by a print inspector. Unacceptable prints are automatical 
ly separated from acceptable prints in response to the 
detector marks. Simultaneously, the negative ?lmstrip of 
each customer order of prints is cut into a number of 
predetermined lengths and stacked in a predetermined 
manner by the automatic ?lmstrip cutting and stacking 
apparatus. A marked print is correlated with the negative 
?lmstrip in the stack that contains the corresponding 
negative. Furthermore, the total number of prints made 
from each customer’s order is counted and displayed on 
the price display apparatus which also indicates the price 
to be charged for printing the customer order. When the 
last of each customer’s order of prints and negative ?lm 
strips are cut, the respective cutting apparatus cease op 
eration. The operator of the ?nishing operations Work 
center gathers the acceptable prints, inserts them into an 
envelope obtained from an envelope dispenser, removes 
the stacked negative ?lmstrips from the print cutting ap 
paratus, inserts the negative ?lmstrips into the envelope, 
notes the price displayed by the automatic print counting ' 
and price display apparatus and marks the envelope with 
the indicated price. When marked prints have been de 
tected, the operator separates the marked prints and cor 
responding negative ?lmstrips, inserts the good prints and 
negative ?lmstrips into the envelope and attaches the 
marked prints and corresponding negative ?lmstrips to 
the envelope. These orders are set aside for reprinting. 
Upon the removal of the stack of negative ?lmstrips from 
the automatic ?lm cutting and stacking apparatus, the 
print counter and the correlator display are reset and the 
print and ?lm cutting apparatus are energized to cut the 
next customer order of prints and negative ?lmstrips. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

Reference is made to commonly assigned, copending 
US. patent application Ser. No. 134,789, entitled Control 
Circuit for Automating the Operation of a Film Cutter or 
Like Apparatus, ?led concurrently herewith in the names 
of Gerald C. Smith et al. and to commonly assigned, co 
pending U.S. patent application Ser. No. 134,791, entitled 
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Apparatus for Correlating Rejected Photographic Prints 
With Corresponding Photographic Negatives, ?led con 
currently herewith in the name of Gerald ‘C. Smith. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to photographic apparatus, and 
more particularly to a ?nishing operations workcenter for 
facilitating the packaging and pricing of customer print 
orders. 

Description of the prior art 

In has become a customary practice of the photo-?nish 
ing industry to provide apparatus for splicing individual 
customer order negative ?lmstrips together and continuous 
ly processing the negative ?lmstrips. The spliced ?lmstrips 
are thereafter spooled and placed in a photographic print 
er for automatic or semi-automatic printing of each nega 
tive frame on a continuous roll of photographic print ma 
terial. The sensitized photographic print material is there 
after developed and dried in a continuous process. Each 
print in the roll is thereafter inspected to determine if 
it is a commercially acceptable print. Over-exposed, under 
exposed or subject failure prints are marked by the in 
spector as being unacceptable and requiring, when possi 
ble, reprinting. 

It has been found desirable in the prior art to mark 
each of the unacceptable prints with an apparatus or sub 
stance that alters the light remitting characteristics of the 
print surface. A stamp or a hole punch may be employed 
to locally alter the light remitting characteristics of the 
surface of the unacceptable print. 

After a print roll is inspected, it is fed through a print 
cutter, which, as its name suggests, properly severs the 
individual prints from the print roll. It is also necessary 
to cut the negative ?lmstrip, which may contain 12 or 20 
negative frames in each customer order, into lengths that 
are convenient for packaging with the prints. The cut 
print and negative ?lmstrips of each customer’s order must 
thereafter be collected together, packaged and priced. 
The price, of course, depends upon the number of com 
mercially acceptable prints produced from each cus 
tomer’s order. 
The operations of cutting the negative ?lmstrips into 

appropriate lengths, cutting the prints, counting the prints, 
calculating the price therefrom, marking the envelope 
with the price and stu?ing it with the proper prints and 
negatives are very time consuming and subject to human 
error. It is also necessary that the operator set aside the 
customer’s orders that contain commercially unacceptable 
prints for reprinting. Before reprinting these unacceptable 
prints, someone has to locate the corresponding negative 
frame from among the several negative ?lmstrips in the 
customer order. 

In a large scale photo?nishing plant, a number of 
photographic printers and processors are continuously 
operating and continuously producing negative ?lmstrip 
rolls and print rolls that must be cut and packaged in the 
manner described above. Naturally, it is highly desirable 
that the number of manual and mental steps associated 
with the cutting and packaging of the customer’s order be 
reduced in order to increase the speed of the entire photo 
?nishing operation. 



3,718,807 
3 

SUMMARY OF THE INVENTION 

Accordingly it is an object of the present invention 
to reduce the number of operations necessary to package 
and price customer print orders. 

It is also an object of the present invention to cut, price 
and package customer order ?lmstrips and prints at a 
single workcenter. 
Another object of the present invention is to count the 

number of prints made in each customer’s order and 
to display the price corresponding to the number of prints 
counted. 

It is also an object of the present invention to simply 
change the price display to correspond to different print 
pricing rates. 

In accoradnce with these and other objects of the in 
vention, a method and apparatus are disclosed for sever 
ing prints from a roll of prints advanced through a print 
cutter and producing a ?rst signal upon severance of 
each print, counting the ?rst signals, detecting a first 
mark on a predetermined print and producing a second 
signal in response thereto, halting the print cutter in re 
sponse to the second signal, restarting the print cutter, and 
displaying the number of cut prints and the price to be 
charged therefor in response to the ?rst signal and the 
restarting of the print cutter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the detailed description of the preferred embodi 
ment of the invention presented below, reference is made 
to the accompanying drawings in which: 
FIG. 1 is a perspective view of the ?nishing operations 

workcenter apparatus of the present invention; 
FIG. 2 is a diagram, in partial perspective, showing a 

portion of the path of travel of the strip of photographic 
prints through the print cutter of the ?nishing operations 
workcenter; 

FIG. 3 is a schematic illustration of a logic diagram 
of the operative elements of the ?nishing operations 
workcenter; 

FIG. 4 is a waveform diagram illustrative of the sig 
nals developed at particular points in the logic diagram 
of FIG. 3; 
FIG. 5 is a schematic illustration of print and mem 

ory counters referred to in the logic diagram of FIG. 3; 
FIG. 6 is a schematic illustration of an electrical cir 

cuit for automatically correlating unacceptable prints with 
the negative ?lmstrip containing the corresponding nega 
tive referred to in the logic diagram of FIG. 3; and 

FIG. 7 is a perspective view showing the detail of the 
price display unit on the workcenter of FIG. 11 and a 
price card for use therewith. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, and ?rst to FIG. 1, 
there is shown in partial perspective a view of the ?nish 
ing operations workcenter of the present invention. The 
?nishing operations workcenter consists of a console 10 
whereat an operator sits and faces an automatic print 
cutter and sorter 12, an automatic ?lmstrip cutter and 
stacker 14, a “marked” print and negative ?lmstrip cor 
relator 16, an automatic print counter and price dis 
play unit 18 and an envelope dispenser 20. Brie?y stated, 
the automatic print cutter and sorter 12 advances a strip 
22 of prints from a print roll 24 through a print cutting 
blade 26 that severs each print. As the severed prints 28 
fall from the print cutter 26, they are stacked on slanted 
plane 36. A marked print is automatically detected by 
apparatus to be described hereinafter, and a reject print 
solenoid flipper 34 is actuated to divert the severed, 
marked print down the slanted surface 30 and upon the 
tracks 32. Three marked prints 28 are illustrated alon'g 
tracks 32. Therefore, after each customer’s order of prints 
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has been cut, the unacceptable prints have been separated 
from the acceptable prints. 

Arranged adjacent to the automatic print cutter and 
sorter 12 is the automatic negative cutter and stacker 14 
that is described in detail in the aforementioned com 
monly assigned copending U.S. application Ser. No. 134, 
789. For the purpose of the present invention, it is suffi 
cient to state that the automatic negative cutter and 
stacker 14 advances the spliced negative ?lmstrips 38 
from a roll 40 and through a negative frame counter (not 
shown) that actuates a ?lm cutter and stacker (not 
shown) when the counter achieves a certain count, such 
as four negative frames. At the end of each customer’s 
order, a splice detector halts the operation of the auto 
matic ?lm cutter and stacker 14. The cut negative ?lm 
strips 41 of each customer’s order are each retained at 
one end by the negative stacker (not shown). 

Located in clear view of the operator is an automatic 
marked print and negative ?lmstrip correlator 16‘ which 
includes an individually illuminable counter display 42 
marked 1 through 5 that correspond to the ?ve possible 
negative ?lmstrips in a customer order of 20 negative 
frames ‘(wherein each negative ?lmstrip contains four 
negative frames). Further counters may be provided to 
display the total number of marked prints in the customer’s 
order. Counters may also lbe provided to indicate the 
total ‘number ‘of marked prints in the customer’s order. 
Counters may also be provided to indicate the total 
number of prints cut and the total number of marked 
prints detected during a predetermined period of operation 
of the ?nishing operations workcenter. Located alongside 
counter ‘display 42 is an illuminated panel 44 against 
which the ‘operator may place the cut negative ?lmstrips 
to inspect the negative frames indiclated as unacceptable 
by the correlator 16. 
The total number, up to and including 20, of prints 

cut from an individual customer’s order is displayed on 
the automatic pricing unit 18. As described later with 
reference to FIGS. 5 and 7, the automatic pricing unit 
18 of the preferred embodiment of this invention may 
consist of a 20 stage serial counter and corresponding 20 
stage memory circuit, each stage of the latter containing 
an illuminable numeral corresponding to the count 
achieved on the counter and stored in the memory. The 
illuminable numerals are arranged in a 4 x 5 matrix on the 
display panel 46 of the automatic pricing unit 18. A trans 
parent price card 48, corresponding in size and shape to 
the display panel 46, carries the price corresponding to the 
illuminable numerals of the display panel 46. Also, al 
though each customer’s negative ?lmstrip may contain 
either 12 or 20 negative frames, the automatic circuits 
provided by, or the operator of, the photographic printer 
may have determined that certain of the negative frames 
were unprintable and, therefore, a number less 12 or 20 
prints may be on the print roll 22. Therefore, the au 
tomatic price display may exhibit a price for a number 
less than 12 or 20 prints. 
The ?nishing operations workcenter console 10 also 

contains an envelope dispensing unit 20 that conveniently 
dispenses envelopes to the operator. Further envelopes 
may be contained in the tray 50 which contains compart 
ments for the varied requirements of a particular photo~ 
?nisher. 

After loading the negative and print rolls on the ?nish 
ing operations workcenter the operator sits before the 
console 10 and depresses a START button (not shown). 
The automatic print cutter and sorter 12 cuts and sorts the 
prints until the order sort mark on the last print in the 
customer’s order is sensed, whereupon the print cutter 
ceases operation. Simultaneously and independently, the 
automatic ?lm cutter and stacker 14 cuts and stacks the 
negative ?lmstrips 41 until the splice, between successive 
customer orders, is sensed, whereupon it ceases operation. 
During the cutting of the respective prints and negative 
?lmstrips, the automatic “marked” print and negative ?lm 
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strip correlator 16 illuminates the number, in the order 
in which the ?lmstrips are cut and stacked, of the stacked 
?lmstrips 41 that contain a negative frame that requires 
reprinting. 

After the prints and negative ?lmstrips have been cut 
the operator gathers the prints 28 and stuffs them into the 
envelope 62. Thereafter, the operator pulls the stacked 
negative ?lmstrips 41 out of the negative stacker 14 and 
stuffs them into the envelope. The ?nishing operations 
workcenter automatically restarts upon the removal of the 
stacked negative ?lmstrips 41, and the print counters are 
reset. The memory stages of the automatic pricing unit 
18 are reset upon the removal of the stacked negative ?lm 
strips 41 and, after a short time delay, the print count 
in the serial counter (of the prints stuffed in the envelope 
52) is shifted into the corresponding memory stages which 
illuminate their respective numerals of the display panel 
46. Thereafter the operator of the machine records the 
price on the envelope 52 or elsewhere and stacks the com 
pleted order into photo?nisher boxes (not shown) pro 
vided for that purpose, as the next customer order is 
processed by the ?nishing operations workcenter. 

Referring now to FIG. 2 there is shown in partial per 
spective, a section of the strip of prints 22 that are being ' 
advanced in the direction of the arrow 54 to the print 
cutter (not shown )that severs the individual prints along 
the dotted line 56. The prints are indicated by order num 
bers l, 2 and 3 and corresponding print numbers. It will 
be noted that order number 2 contains only one print 
which would indicate that all of the negative frames of 
customer order number 2 were considered to be unprint 
able at the photographic printer. A single print was made 
in order to keep customer order numbers in sequence 
with the customer order negatives. 

Referring now to print number 20 of order number 1 
of FIG. 2, there are shown three photosensitive devices 
58, 60 and 62. Each of the photosensitive devices con 
tain a light source 64, for example, that directs light, 
either visible or invisible, upon a predetermined area in 
the path of travel of the strip of photographic prints 22. 
The light is re?ected by the glossy surface of the photo 
graphic print material and upon a photocell 66 that is 
rendered conductive in direct proportion to the amount of 
light reflected by the surface of the print. Each of the 
photosensitive devices 58, 60 and 62 will develop a signal 
at its respective output terminal 68, 70 and 72 that has an 
amplitude dependent upon the amount of light striking 
its respective photocell .66. The amplitude of the output 
signal will vary when the light form source 64 strikes 
a dull or light absorbing mark on the surface of the photo 
graphic print. 
“Marked” prints, such as cut print 19 of order number 

1 and print 1 of order number 2, contain dull, light ab 
sorbing marks 74 and 76 placed upon these prints by the 
print inspector. In accordance with the practice of the 
present invention, it has been found desirable to mark 
each of the unacceptable prints with a grease marking 
pencil or crayon that alters the light remitting character 
istics of the print surface from a glossy, high light remit 
ting surface to a dull, low light remitting surface. As the 
strip of photographic prints 22 is advanced in the direc 
tion of the arrow 54, these marks intercept the light from 
the lamp 64 of the photosensitive device 60, and a signi? 
cant difference is noted in the amplitude of the output 
signal at terminal 70 of the photosensitive device 60. Thus 
a “marked” print signal may be generated in this manner. 
On the ?rst edge portion 78 of the strip of photo 

graphic prints 22 are print cut marks 80 which also re 
duce the amount of light re?ected to the photocell 66 of 
the photosensitive device 58. The photosensitive device 
58 produces a variation in its output signal at terminal 68 
in response to each print out mark. 
A photosensitive device 62 is responsive to “order sort” 

marks 82 placed upon the other edge portion 84 of the 
strip of photographic prints 22 to produce a signal when 
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ever an order sort mark is detected. The print cut mark 80 
and the order sort mark 82 are recorded on the respective 
edges of the photographic print material at the time the 
corresponding print is made. It will be noted that the 
single print of order number 2 also contains an order sort 
mark 82. 
The location with respect to each other of the photo 

sensitive devices 56, 60 and 62 should be noted. As de 
veloped in greater detail hereinafter, the output signal 
developed by the photosensitive device 58 is employed to 
halt the movement of the strip of photographic prints 22 
in the direction of arrow 54 and to energize the print 
cutter to sever the prints along the dotted line 56. After 
the print is cut, the strip of photographic prints 22 
again starts to advance until the next print mark 80 is 
detected 
As the strip 22 advances, the order sort mark 82 on 

the last print (or ?rst print, depending upon the opera 
tion of the photographic printer) of the particular cus 
tomer order is detected by the photosensitive device 62 
which generates an order sort signal at terminal 72. Upon 
the cessation of movement of the strip 22, the last print 
of the order is severed by the print cutter. The order sort 
signal inhibits the continued advancement of the strip 22 
until the print cutter and sorter 12 is restarted in a man 
ner to be described hereinafter. 

Furthermore, during the advancement of the strip 22, 
the third photosensitive device 60 responds to the marks 
such as 74 or 76' on unacceptable prints to generate a 
“marked” print signal at the output terminal 70. The 
“marked” print signal is applied to further apparatus to 
be described in detail hereinafter that responds to the 
“marked” print signal and to the action of the print cut 
ter to separate the severed, “marked” print from the ac 
ceptable prints in the customer’s order. 

Referring now to FIGS. 3 and 4 there are shown a 
block diagram of particular components of the ?nishing 
operations workcenter of FIG. 1 and a waveform diagram 
depicting signals developed at particular points in the 
block diagram of FIG. 3. The print out mark detector 
86 of FIG. 3 includes the ?rst photosensitive device 58 
of FIG. 2 and further amplifying circuits for producing, 
upon the detection of each print mark 80, detected print 
cut mark signal A depicted in FIG. 4A. The print out 
mark signal A is simultaneously applied to the input ter 
minals of the print cutter 88, which may be a knife blade 
that severs the print strip 22 at the dotted line 56 be 
tween the prints after a short time delay relaed to the time 
necessary to halt the advancement of the strip 22. The 
print cut mark signal A is also applied to the “stop” in 
put terminal of the print advance unit 90 which imme 
diately halts the advancement of the strip 22. As the knife 
blade of the print cutter 88 returns to its original posi 
tion, the cut print signal B of FIG. 4B is applied to the 
?rst input terminal of AND gate 92. In the absence of 
an order sort signal C,‘ depicted in FIG. 3C, a positive 
voltage gating signal G, depicted in FIG. 4G, is applied 
to the second input terminal of the AND gate 92. There 
fore, the AND gate 92 passes the cut print signal B to 
the ?rst input terminal of OR gate 94. OR gate 94 passes 
the cut print signal B to the “start” input terminal of the 
print advance 90. Thus the print detector 86 continually 
advances the strip 22 until a print cut mark is detected, 
halts the advancement, cuts the print and advances the 
strip 22 until the next print out mark is detected. 

Referring back to FIG. 2, it will be noted that as the 
print out mark 80 of print 20 is detected by the ?rst 
photosensitive device 58, the print 19 is severed. For this 
reason the pulses of the print out mark signal A are num 
bered in accordance with both the detected cut mark num 
ber and the cut print number. 

Referring back to FIG. 3, an order sort mark detector 
96 (which includes the third photosensitive device 62 of 
FIG. 2 and further amplifying circuits which are known 
in the prior art) generates an order sort signal C depicted 
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at FIG. 4C as the last print of a customer order is ad 
vanced pas-t the dotted line 56 of FIG. 2. As shown, with 
respect to FIGS. 4A and 4B, the order sort signal C is 
generated as the print number 20 of order number 1 of 
FIG. 2 advances past the out line 56. The order sort sig 
nal C generated by the order sort mark detector 96 is ap 
plied to the “set” input terminal of bistable ?ip-?op 98 
that responds thereto to switch, at output terminal Q, a 
positive voltage signal to the ?rst input terminal of AND 
gate 100. The print cut mark signal A is applied to the 
second input terminal of the AND gate 100‘. At the mo 
ment when the print number 1 of order number 2 is de 
tected by the print detector 86, the print cut mark sig 
nal A (shown in FIG. 4D) is passed by the AND gate 
100 to the “set” input terminal of the bistable ?ip-?op 102 
The bistable ?ip-?op 102 has previously been “reset” 

at the beginning of customer order number 1, and the ol 
stable ?ip-?op 102 has previously provided the positive 
voltage gating signal G to the second input terminal of 
the AND gate 92 which responded thereto in the man 
ner described hereinbefore. Upon the application of the 
cut print mark signal A of FIG. 4D to the “set” input 
terminal of ?ip-?op 102, the ?ip-?op 102 switches the out 
put signal level of the output terminal Q to ground po 
tential as shown in 'FIG. 4F. When this occurs, the AND 
gate 92 is incapable of passing the cut print signal B to 
the “start” input terminal of the print advance 90‘. Thus, 
when an order sort detector produces the order sort sig 
nal C, the last print (in this case, print 20 of order num 
ber 1) is advanced and severed, and the operation of the 
print cutter and sorter 12 is halted. The ?rst print num 
ber of the next customer order has been detected by the 
print detector 86. 

After a time delay, depicted in FIG. 4 by the vertical 
slash marks located in each waveform diagram, neces 
sary for the operator to gather and package the cut prints 
of the customer order, the operator removes the stack of 
negative ?lmstrips 41 of FIG. 1 from the negative cut 
ter and stacker 14 which may include a switch that re 
sponds to the removal of the negative ?lmstrip stcak 41 
to activate a shift signal generator 104. The shift signal 
generator 104 provides a shift signal E, depicted at FIG. 
4E, that is applied to the reset/restart circuit 105 which 
produces, in response thereto, a reset/restart signal F 
after a time delay necessary to insure the operation of 
certain other circuits (to be described hereinafter) by the 
shift signal E. The reset/restart circuit 105 also responds 
to the start or reset switch of the ?nishing operations 
workcenter to produce the reset/restart signal P. The re 
set/restart signal F is applied to the reset input terminal 
of flip-?op 98 which switches, in response thereto, the 
positive voltage signal at the output terminal Q to ground 
potential, thus disabling the AND gate 100. Simultane 
ously, the reset/restart signal F is applied to the Clear, C, 
input terminal of the ?ip-?op 102 which switches the Q 
output terminal to the positive voltage state, thus enabl 
ing the AND gate 92. And, the reset/restart signal F is 
applied to the second input terminal of the OR gate 94 
which passes the reset/restart signal F to the “start” in 
put terminal of the print advance 90'. The print advance 
90 responds to the reset/restart signal F to advance the 
strip 22 in the manner hereinbefore described. 

Referring back to FIG. 2, it will be noted that a reject 
mark 74 has been applied to the surface of cut print 19 
of order number 1. A further reject mark 76 has been 
applied to the single print of order number 2. The second 
reject mark 76 indicates that all of the negative ?lmstrips 
of order number 2 have been found to be unprintable. 
In FIG. 3, the reject mark detector 106, which includes 
the second photosensitive device 60 of FIG. 2 and fur 
ther amplifying circuit, generates an output signal as a 
reject mark. such as 74 and 76, passes beneath the photo 
sensitive device 60. This signal is applied to the positive 
input terminal of the comparator 108. A reference volt 
age +V, which may be adjusted in amplitude by the 
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variable resistor 110, is applied to the negative input ter 
minal of the comparator 108. When the voltage signal 
developed by the reject mark detector 106 exceeds the ref 
erence voltage level, the comparator 108 generates a 
reject mark signal H, depicted in FIG. 4H, at its output 
terminal. Referring to FIG. 4H it- will be noted that a 
reject mark signal H has been generated as the detected 
print number 19 of order number 1 advanced past the 
dotted line 56. 
The reject mark signal H is applied to the set input 

terminal of the bistable ?ip-?op 112 which switches its 
Q output terminal to a positive voltage level in response 
thereto. The positive voltage level of the Q output ter 
minal of the ?ip-?op 12 is depicted in FIG. 4] and is 
applied to one input terminal of AND gate 114. The 
print cut mark signal A generated by the print out mark 
detector 86 is applied to the second input terminal of 
the AND gate 114. Therefore, when the advancement of 
the strip 22 is halted by the detection of the print num 
ber 20 of order number 1, the AND gate 114 passes the 
print cut mark signal A to the reject sorter 116. 

Referring back to FIG. 1, the reject sorter 116 may 
include a print separator 35 consisting of a pair of con 
verging sloped members 30 and 36 and a solenoid actu 
ated ?ipper 34. Normally the ?ipper 34 is located with 
respect to the sloped member 30 so that the cut prints 28 
are stacked on the sloped member 36. However, when 
a marked print, such as print 19 of order number 1, is 
cut, the reject sorter 116 energizes the solenoid actuated 
?ipper 34 which changes its position and diverts the 
marked print, as it is cut, down the sloped member 30 
and onto the track 32. Thus, the marked prints are sepa 
rated from the acceptable prints as they are cut by the 
print cutter 26. After the marked print has been sorted, 
the solenoid actuated ?ipper 34 returns to its original po 
sition. The operator may spread marked prints along 
the track 32 as shown in FIG. 1, for their immediate 
inspection. ' 

Upon the return of the solenoid actuated ?ipper 34 
to its original position, a reset signal L, depicted at FIG. 
4L is applied to the reset input terminal of the bistable 
?ip-?op 112, which responds thereto and switches the 
voltage level of the signal of FIG. 4] to ground poten 
tial. The AND gate 114 is rendered incapable of passing 
further detected print number signals to the reject sorter 
116 unless a further reject mark signal is generated by 
the comparator 108. 
When print number 1 of order number 2 advances past 

the cutter blade, a further reject mark signal H is generated 
in response to reject mark 76. Since this is the only 
print of order number 2, the reject sorter 116 is actuated 
and the print advance is halted in response to the order 
sort signal C. 

Referring now to the remaining elements of FIG. 3, 
the cut print signal B is applied to the input terminals of 
1-9 serial binary counter 118 and 10, 20 serial binary 
counter 120 through decimal shift 122 that are shown in 
greater detail in the electrical circuit of FIG. 5. The 
circuit of FIG. 5 also includes the 1-9 binary count mem 
ory 124 and the 10, 20 binary count memory 126 and 
elements ‘of the shift circuit 104 and the reset/restart 
circuit 105 of FIG. 3. The binary counters 118 and 120 
respond to the serial generation of each pulse of the cut 
print signal B to count in binary form the total number 
of cuts prints in each customer’s order. Upon the gen 
eration of the shift signal E, the print count is shifted 
into the count memories 124 and 126. The binary print 
count is decoded by the ?rst binary to decimal decoder 
128 and applied to the 20 stage print counter and display 
130 which illuminates the price on the display panel 46. 
Shortly thereafter, the reset/restart signal F is applied 
in parallel to the reset input terminals of each serial 
binary counter to return the count to zero. The count 
stored in memories 124 and 126 remains until the next 
shift signal E. 
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Referring now to FIG. 5, there is shown in detail, the 

print cutter clock signal circuit of the print cutter 88, 
the binary counters 118 and 120, the binary memories 
124 and 126, the decimal shift ‘circuit 122, the shift cir 
cuit 104 and the reset/restart circuit 105. The print 
cutter clock signal circuit of print cutter 88 produces the 
cut print signal B when the normally-closed contacts 
130 are opened by the energization of the cutter solenoid 
132 and the transistor 134 is thereby rendered conductive. 
When transistor 134 turns “on,” the voltage source +V 
is removed from the input terminal of the single shot 
multivibrator 136 which responds thereto to generate the 
uniform pulses of the cut print signal B. 
The cut print signal B is applied to the trigger T input 

of the bistable ?ip-?op 138-1 of the binary counter 118 
and to the ?rst input terminal of the AND gate 140 of the 
decimal shift circuit 122. The binary counter 118 includes 
the ?ip-?ops 138-1, 138-2 138-4 and 138-8 that each 
have a Q and 6 output terminal and a trigger terminal 
T, that is connected to the Q terminal of the preceding 
?ip-?op. A reset conductor 141 is connected in parallel 
to the Preclear, P, terminal of each ?ip-?op. The Set, S, 
and Clear, C, input terminals may be connected together 
and are not employed in the operation of the counter. 

Initially the ?ip-?ops of the counter 118 have a Low 
or “0” output voltage level at terminal Q and a High or 
“1” output voltage level at terminal G that is established 
by depressing momentary contact Start button 142 of 
reset/restart circuit 105 which causes single shot 144 
to generate a reset/restart signal F that is passed by OR 
gate 146 to the reset conductor 141. Thereafter, as the 
pulses of the cut print signal B are generated, the ?ip-?ops 
of the counter 118 produce a binary count at their re 
spective Q and 6 terminals in the manner shown in the 
truth Table I set forth below: 

TAB LE I 

138-1 138-2 

Q 

138-4 l38—8 

It will be noted that the ?ip-?ops are connected to 
toggle on the negative going transitions of each pulse 
of the cut print signal B. 

Referring back to FIG. 5, the Q output terminals of 
?ip-?ops 138-1 and 138-8 are connected to the second 
and third input terminals of the AND gate 140. Upon 
the achievement of a count of 9 in the counter, these Q 
terminals are High as shown in Table I. Thereafter, the 
tenth pulse of the cut print signal B is applied to the ?ip 
?op 138-1 and to the ?rst input terminal of the AND 
gate 140 which passes the tenth pulse to the input ter 
minal of single shot 148. Single shot 148v generates an 
output pulse which is applied to one input terminal of 
OR gate 146 and to the trigger, T, of the flip-?op 150-10 
of the binary counter 120. The negative going transition 
of the output pulse of the single shot 148 applied through 
OR gate 146 resets the ?ip-?ops 13-8-1, 138-2, 138-4 
and 138-8 to “0” and toggles the ?ip-?op 150-10. There 
fore, the binary count of counter 118 is reduced to zero, 
and the Q terminal of ?ip-?op 150-10 switches to High. 
The ‘?ip-?op 150-10 thus stores the tenth count of the 

cut print signal B. The eleventh through nineteenth 
counts are achieved on the ?ip-?ops of binary counters 
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118 and 120 in accordance with the following truth Table 
II: 

TABLE 11 

138-1 138-2 1218-4 1118-8 1:10-10 1:10-20 

Q Q Q Q Q Q Q. Q Q Q Q 

0 1 o 1 0 1 o 1 1 0 0 1 
1 0 o 1 o 1 o 1 1 o o 1 
o 1 1 0 0 1 o 1 1 o o 1 
1 o 1 o o 1 o 1 1 o o 1 

14 ____ __ 0 1 0 1 1 o o 1 1 o o 1 
15 ..... _- 1 0 o 1 1 0 0 1 1 o o 1 

o 1 1 o 1 o o 1 1 0 0 1 
1 0 1 0 1 o o 1 1 o o 1 
0 1 o 1 o 1 1 0 1 0 0 1 
1 0 o 1 o 1 1 o 1 o 0 1 
o 1 o 1 o 1 0 1 o 1 1 0 

After the achievement of the count of 19, and at the 
twentieth pulse of cut print signal B, AND gate 140 is 
again energized to produce a reset/restart signal F that 
resets the count of binary counter 118 to zero. Simul 
taneously, the twentieth ‘count toggles ?ip-?ops 150-10 
and 150-20 to provide the count of 20. 
The binary counter ?ip-?ops 150-10 and 150-20 are 

also reset by application of a negative going transition 
of a reset/restart signal applied by conductor 152 to 
their respective Preclear, P, input terminals. Such a re 
set/restart signal is generated by the single shot 144 in 
the manner described hereinbeforeand passed by OR gate 
154 to the conductor 152. 
A further reset/restart signal is generated by the reset/ 

restart circuit 105 upon the removal of the stack 41 of 
negative ?lmstrips and is applied to further input ter 
minals of OR gates 146 and 154 and thereafter to the 
P input terminals of each ?ip-?op. 

Before the binary counters 118 and 120 are reset by 
the removal of the stack 41 of negative ?lmstrips, it is 
ncessary to shift the count to the binary count memories 
124 and 126 in order that the price display 130 may be 
activated. The binary count memories 124 and 126 in 
clude memory ?ip-?ops 156-1, 156-2, 156-4 and 156-8, 
and memory ?ip-?ops 158-10 and 158-20, respectively. 
Each memory ?ip-?op is connected by its S and C input 
terminals to the Q and 6 output terminals of the cor 
responding counter ?ip-?op. The trigger T inputs of each 
memory ?ip-?op are connected in parallel to a shift con 
ductor 160. The memory ?ip-?ops switch to the High or 
Low state presented to their to their S and C input ter 
minals upon a negative going transition of the shift signal 
E applied to their T input terminals. Thus the count of 
the counter ?ip-?ops is transferred into the memory ?ip 
?ops only upon the occurrence of a shift signal E, and 
the memorized count is retained until the next occurrence 
of a shift signal E. 
The shift signal E is generated by the single shot 162 

of the shift circuit 104 in response to the closure of a 
switch 164. Switch 164 is mechanically closed upon the 
removal of the stack 41 of negative ?lmstrips from the 
negative ?lmstrip cutter stacker 14. 
The delay between the shift signal E and the reset/ 

restart signal F is achieved by the single shot 166, the 
inverter 168 and the AND gate 170. The single shot 166 
responds to the negative going transition of the'shift 
signal E to generate a positive pulse that is applied to 
one input terminal of AND gate 170. Simultaneously, 
the inverter 168 responds to the negative going transi 
tion at it input terminal to produce a positive output 
signal that is applied to the other input signal of AND 
gate 170. Thus AND gate 170 passes the reset/restart 
signal F generated by single shot 166 through the OR 
gates 146 and 154 and to the P input terminals of the 
counter ?ip-?ops. The inverter 168 and AND gate 170 
insure that the shift signal E and the rest/restart signal 
F do not overlap. Thus the count of the counter ?ip~?ops 
is transferred to the memory ?ip-?ops before the count is 
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reset. Also, the count is reset before the next cut print 
signal B is generated by single shot 136. 

Referring back to FIG. 2, it will be noted that the last 
print of a customer order is cut at the time the ?rst 
print number of the next order is detected by the ?rst 
photosensitive device 58. When the print cutter and sorter 
12 is restarted by the rest/restart 105 of FIG. 3, the 
count of the binary counters 118 and 120 is reset to 
zero. Thereafter, the second print number of the next 
customer order is detected by the ?rst photosensitive 
device 58, and the print detector 86 generates the ?rst 
pulse of the cut print signal B that is applied to the input 
terminal of the binary counter 118‘. Simultaneously, as' 
explained hereinbefore, the ?rst print of the next customer 
order is cut. Thus the binary counters 118 and 120 count 
the actual number of prints that are cut in each customer’s 
order. 

Referring back to FIGS. 3 and 5, the terminals Q and 
‘Q of the memory flip-?ops are connected to the input ter 
minals of the ?rst binary to decimal decoder 128 which 
may consist of a conventional electrical matrix that re 
sponds to the binary count input signals to provide a 
decimal count output signal of from 1-20 at twenty out 
put terminals. The decimal count output signal is applied 
to twenty lamp illuminating circuits arranged in a matrix 
array on the illuminable display panel 46. 

Referring now to FIG. 7 there is shown in partial per 
spective and in greater detail the price display unit 18 of 
FIG. 1 including the illuminable display panel 46 and the 
transparent price card ‘48. The illuminable display panel 
46 consists of a matrix of twenty lamps located behind 
the light transmitting squares 172 numbered 1-20. Each 
correspondingly numbered output terminal of binary to 
decimal decoder 128 develops a decimal count signal, 
when energized, that is applied to the respective lamp 
situated behind the light transmitting squares 124 of the 
panel 46. Thus, when the binary count of the binary 
counters 118 and (120 of FIG. 5 is shifted into the count 
memories 124 and 126, the binary count is decoded to a 
decimal count ranging from 1 through the total number 
of prints in each customer order, and the correspondingly 
numbered light transmitting square 172 of the display 
panel 46 is illuminated. 
The transparent price card 48 may consist of plastic 

sheet material also having twenty squares 174 to corre 
spond in size and location to the twenty light transmitting 
squares 172 of the display panel 46. The price, per counted 
print, may be permanently or semi-permanently printed 
upon the corresponding squares 174 of the price card 48. 
The display panel 46 is mounted in the price display 

unit 18 at an angle, and a slot 176 is provided through the 
top surface 178 of the display unit. The price card 48 is in 
serted through the slot 176 to overlie the display panel 46. 
The printed price numbers on the squares 174 of the price 
card 48 are opaque. After the print count developed by 
the binary counters of FIG. 5 is shifted into the memory 
counters and the decimal square 172 of the display panel 
46 is illuminated, the price displayed on the correspond 
ing square 174 of the price card 48 is illuminated. The 
operator of the ?nishing operations Workcenter may, with 
a glance at the price display unit 18, instantly determine 
which of the price ?gures is illuminated and transcribe that 
price upon the print package 52. . 
The price display card 48 illustrated in FIG. 7 displays 

a unit price of $01.23 per print. Other display cards bearing 
other unit prices applicable to the different retailers 
serviced by the photo?nisher may be substituted for the 
illustrated price display card. 

Returning again to FIG. 3 there is shown a reject print/ 
negative ?lmstrip correlator and display that corresponds 
to the reject print/ negative ?lmstrip correlator 16 and the 
numerical display 42 of FIG. 1. The correlator 180 re 
sponds to the reject print signal K of FIG. 4K and the out 
put signal developed by a second binary to digital decoder 
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1182 to correlate the marked print with the negative ?lm 
strip containing the corresponding negative. 
The second binary to digital decoder 182 is connected, 

as shown in FIG. 5, at its input terminals to the Q and 6 
terminals of the binary counter ?ip-?ops 138-1, 138-2, 
138-4, 138-8, 150-10 and 150-20. Decoder 182 has 
twenty output terminals and provides a decoded decimal 
count of the cut print signal B as it is counted by the binary 
counters 118 and 120. The twenty output terminals of the 
decoder 182 are applied to the input tenninals of the re 
ject print/ negative ?lmstrip correlator and display 180. 
The reject print/negative ?lmstrip correlator and dis 

play 180 is shown in greater detail in FIG. 6. For the pur 
pose of describing the preferred embodiment of the pres 
ent invention, it has been assumed that the negative ?lm~ 
strips 41 each contain four negative frames. For this rea 
son the output terminals of the binary to digital decoder 
182 have been connected to ?ve groups of four input ter 
minals numbered 1 to 4, 5 to 8, 9 to 12, 13‘ to 16 and 17 
to 20‘- of OR gates 184, 186, 188, 190* and 192, respectively. 
The output conductors of the OR gate 184, 186, 188, 190 
and 192 are respectively connected to one input terminal 
of AND‘ gates 194, 196, 198, 200 and 2012. The second in 
put terminal of the AND gates 194, 196, 198, 200 and 202 
are commonly connected to the output terminal of the 
AND gate \114 of FIG. 3. In operation, the OR gate 184, 
for example, passes each one of the decimal count signals, 
1 to 4 developed by the binary to decimal decoder 182 as 
they are sequentially developed, as explained hereinbefore, 
as each print is cut. When the reject print signal K is de 
veloped, the AND gate to which the decimal count signal 
of the shift register is simultaneously applied passes the 
reject print signal K to its output terminal. For example, 
in the instance shown in FIG. 2, print 19 of order number 
1 is about to be cut, and decimal count signal 19 is passed 
by OR gate 192 to the ?rst input terminal of AND gate 
202. Simultaneously the reject print signal K is developed, 
and AND gate 202 passes the reject print signal K to its 
output terminal. 
Connected to the output terminals of AND gates 194, 

196, 198, 200 and 202 are holding circuits 204, 206, 208, 
210 and 212 for the illuminable lamps 2'14, 216, 218, 220 
and 222, respectively, for the numerical display 42. When 
an input signal is applied at the respective input terminals 
of the driving circuits, the output terminal of the driving 
circuit is grounded to allow current to ?ow from the com 
monly connected voltage source +V through the associ 
ated display numeral and to ground potential until the 
reset/restart signal F is applied to the “reset” terminal R 
of the voltage supply circuit. 

Since each of the holding circuits are identical in design 
and operation, only the holding circuit 204 will be de 
scribed in detail. The holding circuit 204 consists of a 
phototransistor 224 having its emitter connected to ground 
potential and its collector connected through a lamp 226 
to the voltage source +V. The base electrode of the photo 
transistor 224 is connected by diode 228, resistor 230 and 
resistor 232 to the voltage source +V. The input terminal 
of the holding circuit 204 is the junction of resistors 230 
and 232 and is connected to the output terminal of AND 
gate 194. Normally the output terminal of AND gate 194 
is at ground potential. 
When the output conductor of AND gate 194 is at 

ground potential, the phototransistor 224 is rendered non 
conductive and the lamp 226 is dark. However, when the 
AND gate 194 simultaneously receives a decimal count 
signal from the binary to decimal decoder 182 and a 
reject print signal K, the reject print signal K, having a 
positive voltage, is passed to the input terminal of the 
holding circuit 204 and, by resistor 230 and diode 228 
the base electrode of phototransistor 224 which is rendered 
conductive thereby. When phototransistor 224 is rendered 
conductive, lamp 226 is illuminated. Light from the lamp 
226 strikes the base electrode region of the phototransistor 
224 which responds thereto by remaining highly con 
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ductive after the input terminal of the holding circuit 204 
is again grounded. 
When phototransistor 224 conducts, its collector elec 

trode is at ground potential and the voltage drop- across 
the display lamp 214 causes the numeral 1 of the display 
panel 42 to be illuminated. The numeral 1 when illumi 
nated indicates that a negative in the ?rst ?lmstrip of the 
stack 41 requires reprinting. Similarly, the numerals 2, 
3, 4, and 5 may be illuminated to indicate the location 
of a negative in each respective ?lm strip that requires 
reprinting. 
When the reset/restart signal F is developed by the 

reset/restart 105, it is applied to a relay coil 234 that 
opens normally-closed relay contacts 234a. The reset/ 
restart signal F thus extinguishes the lamps 226 and 
214-222. With the lamp 226 extinguished and the input 
terminal at ground potential, the phototransistor 224 is 
rendered nonconductive and the display lamp 214 is ex 
tinguished. 
Thus apparatus has been shown for correlating marked 

prints with the negative ?lmstrip containing the corre 
sponding negative that must be reprinted to complete 
the customer’s order. The incorporation of this correlat— 
ing apparatus with the marked print sorter and the auto 
matic price display on a single console with a negative 
cutter and stacker provides a highly e?icient ?nishing 
operations workcenter that shortens the time and lessens 
the chance of error in packaging and pricing customer 
orders. Although speci?c circuits and apparatus have 
been described that will ef?ciently accomplish the func 
tions of the particular elements of the ?nishing operations 
workcenter, it will be apparent that many modi?cations 
may be made within the spirit of the invention. For ex 
ample, the location of the photosensitive devices that 
sense the print sort mark, and the order sort marks and 
the reject mark may be changed with corresponding 
modi?cations made to the described circuits that respond 
to these photosensitive devices. Furthermore, it will be 
apparent to those having ordinary skill in the art that 
the print counter, the price display unit, and the marked 
print/negative ?lmstrip correlator circuit may be modi 
?ed to accommodate a greater number than 20 prints 
in any customer order. It will also be apparent that the 
disclosed counters may take any form including that of 
a digital counter or shift register without binary to deci 
mal conversion. 
The invention has been described in detail with par 

ticular reference to the preferred embodiment thereof, 
but it will be understood that variations and modi?ca 
tions can be elfected within the spirit and scope of the 
invention. 
We claim: 
1. Apparatus for counting and displaying the count 

number of prints in a print order out from a roll of 
prints, wherein a predetermined print of each print order 
is designated by a ?rst mark, said apparatus comprising: 

(a) print cutter means for severing prints from a roll 
of prints advanced through the cutter; 

(b) means responsive to the severance of each print 
for producing a ?rst signal; 

(0) counter means for counting the ?rst signals; 
((1) means for detecting the ?rst mark on the pre 

determined print in each print order and for produc 
ing a second signal in response thereto; 

(e) means responsive to the second signal and to the 
severance of the predetermined print for halting 
the operation of said print cutter means; 

(f) restart means for restarting the operation of said 
print cutter means; and 

(g) means responsive to the operation of said restart 
means and to the count number of the ?rst signals 
in said counter means for numerically displaying 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

70 

14 
the count number indicating the total number of 
prints cut from the print order. 

2. Apparatus for counting and displaying the corre 
sponding price to be charged for the total number of 
photographic prints in a print order cut from a roll of 
prints, wherein a predetermined print of each print order 
is designated by an order sort mark, said apparatus com 
prising: 

(a) print cutter means for severing prints from a roll 
of prints advanced through the cutter; 

(b) means responsive to the severance of each print 
for producing a ?rst signal; . 

(c) counter means for counting the ?rst signals; 
(d) means for detecting the order sort mark of the 
predetermined print in each print order and for pro 
ducing a second signal in response thereto; 

(e) means responsive to the severance of the prede 
termined print and to the second signal for halting 
the operation of said print cutter means; 

(1) restart means for restarting the operation of said 
print cutter means; 

(g) storage means responsive to the operation of said 
restart means and to the counter means for storing 
the total number of ?rst signals counted by said 
counter means; and ~ 

(h) price display means responsive to the storage of 
the total number of ?rst signals for displaying the 
counted number of cut prints in the print order and 
a corresponding price to be charged for the prints. 

3. The apparatus of claim 2 wherein said price dis 
play means displays the counted number and correspond 
ing price to be charged for the prints for the period of 
time between each operation of the restart means. 

4. The apparatus of claim 2 wherein said counter 
means further comprises means responsive to the opera 
tion of said restart means and said storage means for 
resetting the count of the counter means to zero after 
said storage means has stored the count. 

5. The apparatus of claim 2 wherein said price display 
means further comprises: 

(a) a display panel divided into a predetermined plu 
rality of areas, each area having numerals indicative 
of a count and a corresponding pricethereon; 

(b) lamp illuminating means located with respect to 
each panel for illuminating that panel in response to 
the corresponding stored print number; and 

(0) means responsive to said storage means for pro 
viding a third signal representative of the stored 
count and for directing the third signal to the lamp 
illuminating means corresponding to the stored count 
in order to illuminate the respective numerals indica 
tive of the count and the corresponding price to be 
charged for the prints. 
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