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[57] ABSTRACT 

A high-speed electrophotographic copying device is provided 
,which has an original holder having a plurality of original 
holding surfaces so as to successively set a plurality of 
originals to be copied at the exposure position without time 
loss to accomplish the change, means for detecting when two 
or more sheets of photocopying paper are fed simultaneously 
through a fault in the feeding means, means for diverting such 
papers from the exposure section in response to signals from 
said detecting means, means for detecting a fault in the guide 
means associated with the charging means, means for detect 
ing the contrast of the original so as to control automatically 
the exposure, means for detecting the concentration of 
developing solution from the contrast of the image developed 
and automatically maintaining the concentration of the 
developing solution at an optimum level by controlling the ad‘ 
dition of concentrated developing solution, and air-condition 
ing means for recovering or removing the developing solution 
vapor contained in the air in the device and purifying the air. 

20 Claims, 34 Drawing Figures 
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ELECTIROPHOTOGRAPI-IIC COPYING DEVICE 

The present invention relates generally to an electrophoto 
graphic copying device and more particularly to a novel high 
speed electrophotographic copying device which eliminates 
time loss_ normally required to change originals, ensures accu 
rate feeding of photocopying paper, detects faults in the guide 
means associated with the charging means, automatically ad 
justs the exposure and concentration of the developing solu 
tion, and eliminates harmful developing solution vapor, 
thereby facilitating and ensuring high-speed, safeguarded 
copying operation. 
The problems encountered in a conventional electrophoto 

graphic copying device when high-speed copying operation is 
desired are as follows: i 

a. The time loss is great because the copying machine must 
be stopped each time a page or sheet of the original is 
replaced, then the new page or sheet to be copied must be set 
at the exposure position and the copying machine must be 
started again such that continuous copying cannot be carried 
out; 

b. High-speed copying is prevented because breakdown of 
the copying machine is caused when two or more photocopy 
ing papers are fed simultaneously with at least one of them 
being wasted; 

c. When the photocopying paper guide wire or string of the 
charging means is damaged or disconnected and when the 
photocopying papers are fed successively, they become 
jammed in the charging means, thus resulting in the failure 
and breakdown of the charging means. This tendency is more 
noticeable in the case of a high-speed copying operation; 

d. Time and material losses are great because a trial copy is 
generally made in order to adjust the exposure factors such as 
aperture of the copying lens, copying speed, etc., depending 
upon variation in the originals so as to provide uniform quality 
copies; 

e. In order to obtain continuously better quality image co 
pies, the concentration of developing solution must be ad 
justed to maintain the optimum concentration. In the conven 
tional method, a portion of the developing solution is directed 
to a concentration detector such that additional pump, piping, 
etc., and a sealed concentration detector must be provided in 
the developing section or means, thus resulting in the develop 
ing section being large in size, complicated in construction 
and operation. 

f. The developing solution vapor from the developing sec 
tion as well as from the ?xing-drying means fills the copying 
machine so that the machine is susceptible to deterioration in 
mechanical and electrical qualities and to contamination. 
Furthermore, the vapor discharged from the copying machine 
into the surrounding atmosphere might be harmful to the 
health of an ‘operator and cause contamination of the at‘ 
mospherc. Especially in case of a high-speed copying opera 
tion, much developing solution vapor is generated especially 
from the fixing-drying section. 

Accordingly, the primary object of the present invention is 
to provide an improved high-speed electrophotographic copy 
ing device which substantially eliminates the above-described 
problems or defects of the conventional device. 
Another object of the present invention is to provide a high 

speed electrophotographic copying device in which two 
opened pages of a book or the like may be successively and 
automatically copied; and, in case of sheetlike originals, one 
original may be replaced with the next original to be copied 
during the time when the other original is being copied. A 
further object of the present invention is to provide a high 
speed electrophotographic copying device of the type which 
can feed photocopying paper one by one accurately without 
causing more thanone sheet of photocopying paper to fed 
simultaneously. 
A still further object of the present invention is to provide a 

high-speed electrophotographic copying device having a 
safety device which gives an alarm signal immediately when 
the photocopying paper guide wire or string associated with 
the charging means is disconnected or loosened. 
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2 
A yet another object of the'present invention is to provide a 

high-speed electrophotographic copying device having means 
for automatically regulating the exposure factors by detecting 
the brightest area of an original to be. copied. 
A still further object of the present invention is ‘to provide a 

high-speed electrophotographic copying device having means 
for automatically regulating the exposure factors in response 
to the information from an electronic circuitwhich is so con 
structed as to detect the average brightness of an original to be 
copied from the contrast thereof. 
A still further object of the present invention is to provide a 

high-speed electrophotographic copying device having means 
for automatically adjusting the concentration of developing 
solution by detecting the contrast of a visible image formed 
upon a photocopying paper and regulating the addition of 
concentrated developing solution in response to the detected 
signals. 
A still further object of the present invention is to provide a 

high-speed electrophotographic copying device having means 
for recovering the developing solution vapor from the air con 
taining vapor within the machine, thereby purifying the air. 
An additional object of the present invention is to provide a 

thermal control system for a high-speed electrophotographic 
copying device of the type described hereinabove in order to 
recirculate said puri?ed air separated from the developing 
solution vapor in the copying device for various advantageous 
purposes. 
The above and other objects, features and advantages of the 

present invention will become more apparent from the follow 
ing description of some illustrative embodiments thereof with 
reference to the accompanying drawings, in which: 

FIG. 1 is a longitudinal sectional view of one embodiment of 
a high-speed electrophotographic copying device in ac 
cordance with the present invention; 

FIG. 2 is a fragmentary side view of an original holder 
thereof; 

FIG. 3 is a view similar to FIG. 2 illustrating the original 
holder being displaced so that an original held upon the left 
half thereof may be set at the exposure position; 

FIG. 4 is a sectional view of an original holder; 
FIGS. 5 and 6 and side views illustrating two dependent 

original pressure plates; 
FIG. 7 is a longitudinal sectional view of another embodi 

ment of the present invention having an original holder con~ 
sisting of two sections connected with each other at an angle; 

FIG. 8 is a view similar to FIG. 7 illustrating the displace~ 
ment of the original holder; 

FIG. 9 is a perspective view of the original holder employed 
in FIGS. 7 and 8; 

FIG. 10 is a longitudinal sectional view thereof; 
FIGS. 11 to 14 illustrate a further embodiment of a circular 

original holder in accordance with the present invention; 
FIG. 15 is a longitudinal sectional view of one embodiment 

of a photocopying paper feeding device in accordance with 
the present invention; 

FIG. 16 is a diagram of an electric circuit thereof; 
FIG. 17 is a front view of charging means having a safety 

device in accordance with the present invention; 
FIG. 18 is a rear view thereof; 
FIG. 19 is a transverse sectional view thereof; 
FIG. 20 is a diagram of a fault detection circuit thereof; 
FIG. 21 is an electric circuit diagram of one embodiment of 

an exposure factor‘ controlling device in accordance with the 
present invention; 

FIG. 22 is a fragmentary enlarged elevational view thereof;._ 
FIG. 23 is a fragmentary enlarged plan view of an original 

tone or contrast detecting mechanism; 
FIG. 24 is a view viewed in the direction of the line 24—-24 

of FIG. 23; 

FIG. 25 is an enlarged view of one embodiment of developing solution concentration detecting device in ac 

cordance with the present invention; 
FIGS. 26 to 28 are diagrams of electric circuits thereof; 
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FIG. 29 is a perspective view of one embodiment of a ?xing 
drying device having a developing solution recovery device in 
accordance with the present invention; 

FIG. 30 is a longitudinal sectional view thereof; 
' FIGS. 31, 32 and 33 are detailed views illustrating develop 
ing solution absorbing members; and 

FIG. 34 is a longitudinal sectional view of another embodi 
ment of a ?xing-drying device having a developing solution 
absorbing device in accordance with the present invention. 

Referring to FIG. 1, photocopying paper P is fed one by one 
from a photocopying feeding means 1, electrostatically 
charged by charging means 2 and then introduced into expo 
sure means 3. In this case, an original B placed upon an 
original holder 6 is projected upon the photocopying paper P 
upon the exposure means 3 through a copying lens 8 by the 
light from a light source 7. The paper P having an electrostatic 
latent image formed by the exposure is developed in a 
developing means 4 into a visible image and thereafter ?xed 
and dried in a ?xing-drying means 5, thereby providing a copy. 
The present invention is comprised of various improved 

means in order to attain high-speed copying operation through 
the steps described above. 
The original holder is provided with two or more original 

holding surfaces and one of the originals held thereupon is set 
at the exposure position for photocopying and then the next 
original is set at the exposure position by displacing the 
original holder, and so on. 

Referring to FIG. 2, the original such as a book B is opened 
and placed upon a glass plate 11 of the original holder with the 
page to be copied being in contact with the glass plate 11. First 
the page a is copied upon a preselected number of photocopy 
ing papers and thereafter the holder 6 is displaced in the 
direction indicated by the arrow R so that when the page b is 
set at the exposure position, the holder 6 is stopped as shown 
in FIG. 3. Thereafter, the holder 6 is displaced in the direction 
indicated by the arrow L to the initial position shown in FIG. 2 
where the original is replaced and the same exposure steps 
described above are repeated. Means for starting the exposure 
at the position shown in FIG. 3 by replacing the original 
without displacing the holder 6, means for preventing the dis 
placement of the original holder when only the section a is 
used, etc., may be provided as needs demand. 
As best shown in FIG. 4, the original holder 6 comprises a 

base 10, the glass plate iii, an original pressure plate 12 and a 
cover 13. The base 10 is so arranged as to move freely along 
guide rods 16 supported by standards 15 of the main body of 
the photocopying machine, the base 10 being carried by the 
guide rods 16 through bearings 14. The original holder 6 is 
driven through a rack 17 formed integral with the base 10 and 
in mesh with a gear G‘ which in turn is in mesh with a gear G2 
carried by the shaft of a motor M mounted upon the main 
body. ' 

The original B to be copied is placed upon the glass plate 11 
secured upon the base 10 through spacers l8 and is pressed 
against the glass plate 11 by the original pressure plate 12. 
First the section a of the original is exposed or copied at the 
position shown in FIG. 2 and thereafter by signals generated 
upon completion of the copying of section a, the motor M is 
driven so that the original holder 6 is displaced in the direction 
indicated by the arrow R in FIG. 2 through the gears G1, G2 
and the rack 17 and is stopped when the section b is set to the 
exposure position. The signals for stopping the original holder 
6 may be easily generated through the microswitches MSI and 
MS” which are actuated by a cam 19 fixed to the base 10. 
Reference numeral 20 designates a roller rotatably ?xed to a 
supporting member 21 ?xed to the main body on the side 0p 
posite the rack 19 of the original holder 10. 
When the original pressure plate 12 is divided into two sec 

tions each of which is adapted to press only the section a or by 
of the original against the glass plate 11 as shown in FIG. 6, 
sheetlike originals may be replaced at the section a when the 
original is being copied at the section b. Furthermore, even 
when the thickness of the originals are different in the sections 
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4 
a and b as shown in FIG. 5, the originals may be securely 
pressed against the glass plate 11 so that the defect'of produc 
ing an out-of-focus copy because the thinner page section of 
the opened book is not sufficiently pressed against the glass 
plate in the conventional photocopying machine is completely 
eliminated. 
The second embodiment illustrated in FIGS. 7 and 8 will be 

described hereinafter. The most signi?cant feature of this em 
bodiment resides in the fact that the original holders are con 
nected with each other at an angle and in their unique dis 
placement. The original holder 6' comprises two original hold 
ing surfaces 11 'a and ll'b which are reciprocatingly displaced 
so as to alternately position the centers of the holding surfaces 
ll'a and lll'b in alignment with the optical axis of the copying 
lens 8 for exposure. 
The original holder 6' has its glass plate 24 ?xed upon a sup 

porting frame 23, thereby providing the two original holding 
surfaces ll'a and ll'b, and has also two original pressure 
plates l2'a and l2’b, respectively. The original holder 6’ may 
be manually or automatically reciprocated so as to move 
toward or away from the optical axis of the copying lens. To 
automatically reciprocate the original holder 6', as shown in 
FIGS. 9 and 10, the legs of the supporting frame 23 are 
rotatably mounted upon the main body through a shaft 25 and 
caused to rotate by'a motor 28 through a gear train 26 and 27. 
For example, microswitches M53 and MS., may be positioned 
at the ends of the stroke of the legs 23, so that the direction of 
rotation of the motor 28 may be automatically reversed. 

In operation, the original placed upon the surface ll'a is 
?rst copied and upon completion of the copying of the original 
upon the surface ll'a, the original holder 6’ is rotated so that 
the original holding surface ll'b is set at the exposure position 
(shown in FIG. 8). When the original is not a book or the like, 
the original upon the holding surface ll’a may be replaced 
with the next one while the original upon the surface ll'b is 
exposed so that upon completion of the exposure of the 
original upon the surface ll'b, the original holder 6' may be 
rotated so as to set the holding surface ll'a at the exposure 
position. Thus it is seen that the loss of photocopying opera 
tion time due to the replacement of the originals can be 
avoided, thus resulting in high-speed photocopying operation. 
The reversed V-shaped original holder 6' as shown in FIGS. 

7 to 10 is advantageous when the originals are books and the 
like because the pages to be copied may be securely pressed 
against the glass plate without causing any damage to the bin 
ders of the books and the like. 
A third embodiment of an original holder in accordance 

with the presentinvention is illustrated in FIGS. 11 to 14. A 
circular or disk-shaped original holder is provided with two or 
more than two original holding surfaces so that upon comple 
tion of the exposure of the ?rst original, the original holder 
can be rotated by motor 30 or 30' so as to set the second 
original at the exposure position and so on. A gear G4 carried 
by the shaft of the motor 30 is in mesh with a gear G3 sup 
ported upon a frame member 32 through thrust bearings 31 so 
as to rotate the original holder 29. A variation shown in FIGS. 
13 and 14 has four original holding surfaces and is rotated by a 
driving motor positioned at the center of the original holder. 

FIG. 15 illustrates one embodiment of a photocopying 
paper feeding system in accordance with the present inven 
tion. In the high-speed photocopying machine, when two 
photocopying papers or sheets are fed at the same time, break 
down of the machine will occur and at least one copying paper 
is wasted. Therefore, in the conventional method the 
thickness of the photocopying paper - is detected by 
microswitches or other suitable means so as to prevent the 
feeding of a plurality of photocopying papers at the same time. 
However, when the thickness of the paper is too thin. detec 
tion becomes very difficult so that the detection device must 
be ampli?ed mechanically, thereby resulting in a large~sized 
and expensive detection device which tends to break. 
The present invention provides a photocopying paper feed 

ing system which utilizes photoelectric elements, is reliable in 
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operation with ahigher degree of accuracy and can eliminate 
the defects encountered in the conventional device. 
From the stack of photocopying papers P mounted upon a 

stand 41, photocopying paper is fed into the photocopying 
section one by one from the top of the stack by means of a 
motor Ma, a belt 42, a feed roller 43 and guide members 44 to 
46. Across the photocopying paper in the transverse direction 
relative to the path thereof are disposed a light source L, and a 
phototransistor PT, such as CdS in opposed relation in such a 
manner that when only one photocopying paper is being ad 
vanced, no signal is generated but when two or more papers 
are advanced through the passage at the same time, signals are 
generated and transmitted through a suitable ampli?er and the 
like to a direction changing mechanism, thereby closing the 
passage 47 so as to change the direction of feed of the 
photocopying paper and discharge it out of the guide member. 
The direction changing mechanism is such that a closing 

member 49 adapted to ?t into an opening 48 formed through a 
guide member 44 is provided and normally biased so as to 
abut a stop 51 by means of a spring 50. When an electromag 
net 52 is energized by signals transmitted from the photoelec 
tric detecting system L, and PT, so as to attract a plunger 53, 
the closing member 49 connected thereto is rotated about a 
pivot 54 so that the leading or lower portion of the closing 
member 49 is inserted into the opening 48 as indicated by the 
broken line in FIG. 15, thereby closing the passage 47. 
Thereupon, the photocopying paper P' is diverted when ad 
vanced through the passage 47 so as to be discharged out of 
the passage 47 along a guide member 55. It is understood that 
the closing member 49 may be so arranged as to move up 
wardly, opposed to the arrangement shown in FIG. 15. Alter~ 
natively a valve may be opened by the signals transmitted from 
the photoelectric detecting device L, and PT, so as to blow 
compressed air into the opening 48 thereby changing the 
direction of advancement of the photocopying paper. The 
light source L, and the photoelectric element or transducer 
PT, may be disposed in the openings 56 and 57 formed in the 
guide members 44 and 45 respectively. It must be noted that 
when the photoelectric detecting device of the construction 
described hereinabove is employed in an electrophotographic 
copying machine, the spectrum of the light emitted from the 
light source L, must be so selected that the photocopying 
paper irradiated will not be subject to fatigue (preirradiation 
effect or hysteresis). Alternatively the light source Ll must be 
so arranged that the light beam therefrom will impinge upon 
the photocopying paper outside of the area within which the 
image‘is formed. 
F [G 16 is one embodiment of an electric circuit for the er 

roneous feed preventive device described above with 
reference to FIG. 15. When two or more photocopying papers 
are advanced, the light quantity impinged upon the element 
PTl is reduced so that the potential at point a is raised, thereby 
increasing the collector current of a transistor T1. Thus, the 
electromagnet 52 is energized. Reference characters E, and C 
designate a source of voltage and a corona discharging device, 
respectively, to be described hereinafter. 

In charging means 2; illustrated in detail in FIGS. 17 and 18, 
electrically insulating strings such as nylon are extended so as 
to serve as a guide for smoothly leading the photocopying 
paper P through the charging means 2. However, a guide 
string may be damaged or disconnected by an abnormal 
discharge of the charging means 2 or by the photocopying 
paper itself. If the photocopying papers P are continuously fed 
when the string is disconnected,‘ they become jammed in the 
charging means 2, thus resulting in breakdown of the charging 
means. 

In view of the above, the present invention provides safety 
means which gives an alarm signal immediately when the 
guide string is disconnected, thereby eliminating faulty opera 
tion such as described above. The charging means of this em 
bodiment comprises guide means for guiding photocopying 
paper or the like, the charge means itself, and means for elec 
trically detecting faulty operation of this guide means. In 
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6 
FIGS. 17 and 18, reference numeral 61 designates a charging 
section frame; 62, an insulated support; 63, charging wires; 
64, charging wire supporting pins; 65, an electrode connecting 
plate or terminal; and 66, the guide string. Switches M85 and 
MS, are attached to the frame 61 at suitable positions on the 
side or bottom thereof so as to be normally opened by the ten 
sion applied from the guide string 66 and closed when the 
guide string 66 is cut or loosened, thereby actuating a buzzer 
or lighting a lamp L2 so as to-give an alarm signal or stop the 
photocopying paper feeding mechanism. The string 66 may be 
suitably operatively connected to the switches M85 and MS“. 
In the instant embodiment, both ends of the guide string 66 
are connected to the actuating members 67 of the switches 
MS‘ and MS“ so as to normally open them by the tension of 
the string 66 while when the tension is relieved the switches 
M85 and MS“ are closed as shown in FIG. 18 by the broken 
lines. 
The path de?ned by the guide string 66 is preferably con 

verged in the direction of advancement of the photocopying 
paper and the guide string 66 is preferably extended slanting 
in opposite directions in the right and left sections of the 
passage. ’ 

The image quality of the copy obtained with electrographic 
copying machines or the like varies largely depending upon 
the nature of the original. When the copying speed is slow and 
only a small number of different copies from different 
originals are involved, the exposure factors may be suitably 
controlled by trial so that better quality copies may be ob 
tained. But when the copying speed is high and various kinds 
of copies are required from different originals, trial copying 
will cause disadvantageous loss in time and materials. 
The present invention also provides a method for eliminat 

ing such disadvantage as described above, which method is 
characterized by irradiating the surface of an original with 
uniform light rays, detecting the re?ected or transmitted light 
rays by a phototransistor, thereby detecting the brightest por~ 
tion of the original, and changing automatically the aperture 
of the exposure system or the intensity of the light from the 
light source in response to said detection, thereby obtaining 
uniform quality copies all the time. 
A better quality copy has sharp contrast; that is, the dark 

area (printed area) of the original must be copied as the dark 
area and the white area (unprinted area) must be copied as 
the white area in the copy. In other words, the brightest area 
of the original (generally the base of the original having no 
printing or the like) must be copied as a white area in the copy 
while the darker area must be copied as a darker area. For ex~ 
ample, in the case of electrophotographic copying, the 
re?ected or transmitted light from the brightest area of the 
original dissipates all the charge upon the sensitized surface of 
the photocopying paper while the re?ected or transmitted 
light from areas darker than the brightest area will not 
completely dissipate the charge upon the photocopying paper. 
Therefore, the brightest area of the original must be detected. 
This is accomplished in accordance with the present invention 
by scanning the surface of an original with a light beam, de 
tecting the re?ected or transmitted light beam with a 
photoelectric transducer such as a phototransistor, memoriz 
ing in an electronic circuit the maximum light intensity de- ’ 
tected, and in response to said maximum light intensity de 
tected, controlling the power source for the light source with 
an ignition phase control element or controlling the aperture 
diaphragm with a servomechanism, thereby automatically 
controlling the exposure. 

FIG. 21‘is an electric circuit of one embodiment of an auto 
matic exposure control system based upon the principle 
described above. The contrast of an original is detected by a 
phototransistor PT, so as to convert the contrast into voltage 
signals, and the maximum peak value, corresponding to the 
brightest area of the original, is memorized in the circuit. 
Thereafter, the exposure determining or regulating 
mechanism is actuated by the memorized peak value in order 
to adjust the contrast of the original. 
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The original B to be copied is placed upon the original 
holder 6 and is projected by a projection system consisting of 
light source 7 and copying lens 8 upon photocopying paper P 
which is fed one by one from the photocopying paper feeding 
section 1 and is charged in the charging section 2. The paper P 
provided with an electrostatic latent image by the above step 
is developed in the developing section 4 into a visible image 
and ?xed and dried in the ?xing-drying section 5, thereby 
providing a copy. __ 

FIG. 23 illustrates one embodiment of a contrast detecting 
device in which a light source L3 emits light toward the 
original B set upon the transparent plate 11 of the original 
holder 6, and the light re?ected by the original B is detected 
by the phototransistor PT;,. The light source L3 and the 
phototransistor PT, are disposed upon a support 72 at a suita 
ble angle relative to each other so that the most desirable ef 
fect can be attained. The support 72 is ?xed to a supporting 
arm 73 whose one end is supported through a bearing 74 upon 
a rail 75 made integral with the main body of the copying 
machine so that the arm 73 and consequently the support 72 
are slidable along the rail 75, as shown in FIG. 22. As best 
shown in FIG. 24, the rail 75 is arranged outside the optical 
path and the detecting device generally designated by 71 may 
be displaced suf?ciently to cover the area of the original B to 
be copied. The supporting arm 73 is connected to a string or 
wire 76 wound around pulleys 77ll and 772 as shown in FIG. 22 
so that the arm 73 may be displaced in both directions by a 
motor M1, thereby permitting the scanning of the whole sur 
face of the original B by the detecting device 71. The stroke of 
this displacement may be suitably adjusted by microswitches 
MS, and MS,,. 
As shown in FIG. 1, the detecting device 71 is normally 

positioned out of the optical path, and by the detection start 
signals, the motor Ml rotates causing movement first in the 
direction indicated by the arrow R. After displacing the de 
tecting device 71 by a predetermined stroke the microswitch 
MS8 causes motor M1 to reverse direction of rotation so that 
the device 71 is moved in the direction indicated by the arrow 
R, and returned to its normal or initial position whereupon 
microswitch MS, stops the scan. A motor M2 is driven by 
signals in response to the maximum intensity of light re?ected 
from the original and detected by the detecting device 71 so as 
to rotate an aperture diaphragm or blade 9 in front of (or 
within) the lens, thereby setting the aperture. Alternatively, 
said signals may be used to control the power source voltage 
for the light source 7 through an ignition phase control ele 
ment or the like, thereby varying the intensity of light illu 
minating the original surface. 
From the foregoing, it is seen that according to the present 

invention, the exposure factors are determined depending 
upon the brightness of the brightest area of an original surface 
so that optimized exposure factors are provided when an easy 
to-see copy making the best use of the brighter area of the 
base of the original is required, thus eliminating the trial copy 
ing operation as well as material loss and improving the copy 
ing efficiency. . 
The photocopying paper has generally a limited sensitivity 

range so that it is impossible to reproduce any contrast range 
of the original with a higher degree of accuracy or ?delity. 
Thus when the contrast between the original base and the 
printed area thereof is detected so as to adjust the exposure to 
an intensity of light intermediate that of light re?ected from 
the base and light re?ected from the printed area of the 
original. intermediate contrast copies or prints may be ad 
vantageously obtained even though the contrast between the 
photocopying paper base and the image formed area thereof is 
not as distinct as that of the original. 

For this purpose, the output of the photovoltage transducer 
circuit in FIG. 21 is not applied to the memory circuit, but op 
posed to the embodiment described above. is applied to an in 
tegrating circuit from which are derived pulses representative 
of the variation in voltage (variation in contrast of the 
original). These pulses are stored in the memory so that the 
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8 
exposure determining or regulating mechanism described 
hereinabove is actuated by signals representing the intensity of 
light intermediate those of light re?ected or transmitted from 
the brightest area and the darkest area of the original. Thus, a 
suitable intermediate exposure can be attained. 

In high-speed electrographic copying machines, in order to 
obtain better quality copies or prints successively, it is 
required that the concentration of the developing solution be 
detected so as to maintain optimum concentration thereof by 
adding concentrated developing solution to a reservoir or 
developing solution tank. In the conventional method, a por 
tion of the developing solution is directed to a concentration 
detecting section so as to detect the concentration of the 
developing solution. But this method has the following de 
fects: 

1. Additional pump and piping for directing the developing 
solution to the detecting section, and a sealed detector are 
required; 

2. The developing device inevitably becomes large in size 
and complicated in construction due to the attachment of the 
equipment described in (1) above so that the attachment and 
removal of the developing device becomes difficult; 

3. Detection error is inevitably caused by the concentration 
detector which may be a photoconductor unless it is always 
kept clean by eliminating the adhesion of developing solution 
thereto; and 

4. Due to variation in the characteristics or qualities of the 
developing solution, the amount of toner adhered to a copy 
paper might be reduced gradually, resulting in very vague c0 
pies. Accordingly the present invention provides a method for 
detecting the concentration of the developing solution from 
the developed visible image of the copy immediately 
discharged from the developing section without detecting the 
concentration of the developing solution directly therefrom, 
thus eliminating the above-described defects and disad 
vantages, in the conventional method. 
According to the present invention, a developing solution 

concentration detector 83 is disposed along the path of the 
copy P being advanced from the developing section 4 through 
a pair of squeezing rollers 81 and conveyor belt 82. In the em~ 
bodiment illustrated in FIG. 25, the detector 83 is disposed 
between the squeezing rollers 81 and 82l and the fixing-drying 
section or means 5, but it is understood that the detector 83 
may be positioned at any position along the passage of the 
developed copies P. Alternatively, a plurality of detectors 83 
may be provided if required. 
The detector 83 comprises for example a light source L, a 

photoconductor CdS—4 and a switching element such as a 
translator, a thyristor, an electron tube, etc., which constitute 
a balance circuit. As shown in FIG. 25, the light from the light 
source L4 is re?ected by the copy P and the light re?ected de 
pending upon the tone of the image of the copy P is impinged 
upon the photoconductor CdS-4. When re?ected light is util 
ized as described above, it is preferable to provide the con 
veyor belt 82 with a suitable re?ecting surface or to provide a 
suitable re?ecting member so that the light may be re?ected 
thereby even when no copy is being carried. Alternatively, the 
above detection circuit may be so arranged that it is actuated 
only when the copy is advanced by providing suitable copy de 
tecting means such as microswitches. Furthermore, a light 
source L4’ may be positioned in opposed relation with a 
photoconductor CdS-4' across the copy passage. In this case, 
the conveyor belt must be transparent or have a slit or the like 
through which the light from the ‘light source may reach the 
photoconductor. The light source‘ L‘4 may be an infrared ray 
lamp used for ?xing the image in the ?xing-drying section. 

It is preferable to attach the above-described concentration 
detecting means to the guide plates for the copies P, when it is 
placed outside of the fixing-drying section. 
When the image contrast upon the copy discharged from 

the developing section falls below a predetermined level or 
value, the intensity of the light impinged upon the photocon~ 
ductor CdS-4 changes, thereby detecting a decrease in the 














