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ABSTRACT: A processing device for a photocopying 
machine, wherein a plurality of detecting resistors in a capaci 
tor charging circuit detect the width as well as the length of a 
photosensitive paper. The charging velocity of the capacitor is 
controlled in response to the number of detecting resistors ac 
tuated by the photosensitive paper. The quantity of processing 
solution is controlled in response to the charging velocity. 
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PROCESSENGEDEVICE FOR USE WETHEPHOTOCOPYENG 
WACENE 

BACKGROUND OF THE INVENTION 

The present invention relates to a processing device for use 
with a photocopying machine and more particularly a 
processing device for use with a photocopying machine in 
which a processing solution is supplied and applied to the ex 
posed surface of the photosensitive paper for developing the 
Sac. 

For example, a diazo dry-type processing device in which 
the processing solution comprises aminenia liquid developer is 
evaporated in an ammonia evaporating dish so that 
evaporated ammonia gas is applied to the photosensitive sur 
face of the photosensitive paper has been automated rapidly in 
such a manner that the quantity of ammonia to be supplied to 
the processing device is controlled in response to the velocity 
of the photocopying machine, whereby when the velocity is in 
creased, the quantity of ammonia to be supplied is automati 
cally increased. However, in the control system of the type 
described above, the quantity of ammonia supply is not corre 
lated to the number and sizes of photosensitive papers fed into 
the photocopying machine. Therefore, even if no photosensi 
tive paper is fed into the photocopying machine, ammonia is 
supplied in proportion to the velocity of the photocopying 
machine. Furthermore, even if the photosensitive papers hav 
ing wider width and narrow width are intermittently fed into 
the photocopying machine, the same quantity of ammonia is 
always supplied as far as the velocity is constant. Therefore, 
when the quantity of ammonia supply to a cut or sheet 
photosensitive paper is optimum at a certain velocity, this op 
timum quantity will not be sufficient for processing a roll of 
photosensitive paper. On the other hand, the quantity of am 
monia which is optimum for processing the roll of photosensi 
tive paper will be in excess of the optimum quantity for 
processing the cut or sheet photosensitive paper. Further 
more, when no photosensitive paper is fed into the photocopy 
ing machine, the supplied ammonia will be completely wasted. 
The same is true in case of the supply of a processing solution 
carrying toner in electronic photography. 

In view of the above, the present invention has for its object 
to eliminate the defects encountered in the conventional 
processing or developing device for use in photography, and 
to provide a processing device in which the quantity of a 
processing solution supply can be controlled in response to the 
area of the photosensitive paper. 

SUMMARY OF THE INVENTION 

According to the present invention, a plurality of detection 
switches are disposed transversely of the passage through 
which a sandwich consisting of an original to be copied and a 
photosensitive paper superposed one upon the other is 
traversed toward an exposure section. These detection 
switches are adapted to be actuated by the above-described 
sandwich. The width of the photosensitive paper can be de 
tected by the number of detection switches actuated and the 
length of the photosensitive paper can be detected by the time 
during which said detection switches are actuated. The above 
switch groups are in series connected to a charging circuit 
comprising a capacitor and one resistor is connected in paral 
lel to each of said switches. Therefore, when each of the 
switches is closed or opened, the corresponding resistor is in 
series circuitry with the capacitor or short-circuited so that the 
charging velocity of the capacitor may be controlled in 
response to the width and length of the photosensitive paper. 
When the capacitor is charged and the potential across the 
capacitor reaches a predetermined potential, a relay is ener 
gized so that the processing solution is supplied. On the other 
hand, when the potential across the capacitor drops to a 
predetermined potential the supply of the processing solution 
is stopped. Thus the quantity of the processing solution supply 
can be controlled in response to a number of switches actu 
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ated, the tire during which the switches are actuated and the 
inoperative time of the switches. 
Other objects and advantages of the present invention will 

be apparent from the following description of a preferred em 
bodiment thereof, taken in conjunction with the accompany ing drawing. 

BRIEF DESCRIPTION OF DRAWINGS: 

F.G. 1 is a sectional view of a processing device provided 
with a plurality of detection switches according to the present 
invention; 

FIG. 2 is a schematic diagram of a control circuit of the 
present invention; 
FIG. 3 is a graph illustrating the relation between the charg 

ing and discharge of a capacitor when a photosensitive paper 
having a wider width is fed; and 

FiG. 4 is a graph illustrating the relation between the charg 
ing and discharge of the capacitor when a cut photosensitive 
paper having a narrow width is fed. 

DESCRIPTION OF THE PREFERREDEMBODIMENT 

Referring now to FIG. 1, reference numerall designates a. 
exposure cylinder in which is disposed a tubular light source 2 
and around which is lapped an endless belt 3. The sandwich 
consisting of an original to be copied which is superposed 
upon a photosensitive paper is held between the exposure 
cylinder and the endless belt 3, and the photosensitive paper 
is exposed or printed when both of the exposure cylinder 
and the endless belt 3 are rotated. Thereafter, the sandwich 
reaches suction-type separating devices 4 and 5, where the 
photosensitive paper is sucked by the negative pressure of the 
suction box 4 and traversed by means of the endless belt 3 to a 
processing or developing device. The original is sucked by the 
negative pressure of the suction box 5 and is separated from 
the photosensitive paper and discharged out of the photocopy 
ing machine. The photosensitive paper is further transferred 
to the space between a perforated wall of a processing casing 7 
in which is disposed an ammonia evaporating tray or dish 6 
and a conveyor belt 8, in this space, the photosensitive paper 
is subjected to a processing or developing by ammonia gas 
ejected through the perforations through the perforated wall, 
and thereafter is discharged out of the machine, Reference nu 
meral 9 designates an ammonia pump for supplying liquid am 
monia to the ammonia evaporating dish or tray 6. The am 
monia pump 9 is actuated when a solenoid 10 is energized 
through lead wires 11. Reference numeral 12 designates an 
ammonia reservoir. A plurality of detection switches 13 are 
disposed in the passage of the photosensitive papers in suitably 
spaced-apart relation in the traverse direction of the photoco 
pying machine, and are actuated by the photosensitive paper 
passing through the passage. 

In the control circuit shown in FIG. 2, a variable resistor 14 
coupled to the shaft of a photocopying velocity adjustment 
knob is connected in series to another variable resistor 15 for 
regulating manually the quantity of ammonia. As described 
with reference to FIG. , detecting switches 13a, 13b and 13c 
which are spaced apart from each other by a suitable distance 
along the direction of the width of the photosensitive paper 
are interconnected in series and further series connected to 
the above described variable resistors 4 and 15. Resistors 
19a, 19b and 19c. are connected in parallel with the detection 
switches 13a, 13b and 13c respectively. A capacitor 16 is con 
nected in parallel with the above parallel circuit, and a relay 
coil 17 as well as a contact 18 associated with the relay coil are 
connected in parallel to the capacitor 16. Another contact 18a 
also associated with the relay coil 17 is connected to the lead 
11 so as to control the solenoid 10 which in turn actuates the 
ammonia pump 9. Although three detection switches are 
shown in FIG. 2, more than three detection switches may be 
disposed as need demands. 
The mode of operation of the above-described device and 

the control circuit will be described with reference to FIGS. 3 
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and 4. First, let it be assumed that a photosensitive paper hav 
ing a wider width is inserted into the photocopying machine 
through an inlet thereof and all of the detection switches 13 
are actuated by this photosensitive paper. Therefore, all of the 
detection switches 13a, 13b and 13c are closed so that their 
corresponding resistors 19a, 19b and 19c. are short-circuited, 
whereby the capacitor 16 is rapidly charged. This relation is 
shown in FIG. 3, in which along the ordinate are plotted the 
potentials of the charge across the capacitor 16 while along 
the abscissa is plotted the time. The line between points 20 
and 21 indicates the charging curve when all of the detection 
switches are opened while the line between points 21 and 22 
indicates the charging curve when all of the detection switches 
are closed. When the charged potential reaches the point 22, 
the relay 17 is actuated so that the contacts 18 and 18a are 
closed. Thus, the capacitor 16 is discharged through the re 
sistor 23, and when the potential across the capacitor 16 
reaches the point 24 (See FIG. 3), the relay 7 is deenergized 
so that the contacts 18 and 18a are opened, whereby the 
capacitor 16 is charged again. When the capacitor is 
discharged as described above, the contact 18a is closed so 
that the solenoid 10 is energized whereby the ammonia pump 
9 is actuated, thereby supplying ammonia from the ammonia 
reservoir 12 to the ammonia evaporating dish or tray 6. In this 
case, since the capacitor 16 is charged rapidly, the number of 
discharges per unit time is large so that the quantity of am 
monia supply is increased accordingly. The above-described 
intermittent ammonia supply will be cycled until the 
photosensitive paper has passed through all of the detection 
switches 3. 
When a cut or sheet photosensitive paper having a narrow 

width is inserted into the photocopying machine, only the de 
tection switch 13b is actuated while the remaining detection 
switches 13a and 13c remain opened. In this case, only the re 
sistor 19b is short-circuited while the remaining resistors 19a 
and 19c remains conductive or are not short-circuited so that 
the capacitor 16 is slowly charged. This is illustrated in FIG. 4. 
The charging characteristic curve between the points 21 and 
25 has a very small gradient. Furthermore, since the cut 
photosensitive paper is being traversed through the machine, 
the charging is effected intermittently so that it takes a long 
time before the potential across the capacitor 16 reaches a 
predetermined charged potential of 25. At the potential in 
dicated by the point 25, the relay 17 is actuated so that the 
contacts 18 and 18a are closed, whereby the capacitor 16 is 
discharged as described hereinabove. In this case, the number 
of discharges per unit time is less so that the quantity of am 
monia to be supplied is accordingly decreased. 
The cases where all of the detection switches are actuated 

or only one detection switch is actuated have been described 
hereinabove. But depending upon the size of the photosensi 
tive paper, two detection switches may be necessarily actu 
ated. In this case, it will be readily understood that the charg 
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4. 
ing characteristic curve will have a gradient which is steeper 
than that of FIG. 4 but less steep than that of FIG. 3. When 
more than three detection switches are disposed, it will be 
seen that various gradients will be obtained. 
As described in detail hereinabove, according to the present 

invention, the quantity of ammonia supply is dependent upon 
the width and length, that is upon the area of the photosensi 
tive paper so that the defects encountered in the conventional 
dry-type processing or developing devices can be eliminated. 
When no photosensitive paper is fed into the photocopying 
machine, all of the resistors 19a, 19b and 19c. are not short-cir 
cuited so that the charging characteristic curve rises gradually 
along the line between points 20 and 21, whereby only a small 
quantity of ammonia is supplied as "maintenance ammonia.' 
Thus, according to the present invention, the processing or 
developing device is automatically supplied at all times with a 
required amount of ammonia so that the consumption of am 
monia is decreased and the photocopying operation is 
facilitated with high efficiency even by "an amateur' operator 
since no manual adjustment of the supply of ammonia is 
required. 

lthough the detection switches 13 have been shown as 
being disposed ahead of the exposure cylinder as shown in 
FIG. , they may be disposed at any position in the photosensi 
tive paper passage of the photocopying machine. 
The present invention has been described in detail with par 

ticular reference to the diazo dry processing or developing 
method utilizing ammonia gas, but the present invention is not 
limited thereto. It will be understood that the present inven 
tion can be applied to a case in which a processing solution 
containing toner or any other processing solution is supplied 
in an electric photography. 

I claim: 
1. A processing device for use with a photocopying machine 

comprising: 
means for detecting the width as well as the length of a 

photosensitive paper transported through the machine; 
means operatively connected to said detecting means for 

controlling the quantity of a processing solution in 
response to the size of the paper; 

said detecting means comprising a plurality of detection 
switches which are spaced apart from each other by a 
suitable distance in the direction of the width of the 
photosensitive paper and which are connected in series 
with each other; 

resistor means connected in parallel with each of said detec 
tion switches; 

said control means comprising a capacitor operatively con 
nected for charging through said detecting means; 

means for controlling the discharge of said capacitor; and 
means for actuating a processing solution supply pump in 

response to the discharge of said capacitor. 


