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(57) ABSTRACT 
An electro-fax type of apparatus for making a plate for 
offset printing, wherein a system for processing a mas 
ter paper to be made into the plate is disposed on a 
horizontal plane so that the master paper is forwarded 
in the horizontal direction and an optical system is dis 
posed on a plane traversing the forwarding direction of 
the master paper. The apparatus can be disassembled 
into several sections which are transportable as individ 
ual units, and also can be easily reassembled without 
deterioration of the accurately adjusted functions of the 
apparatus. 

17 Claims, 13 Drawing Figures 
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APPARATUS FOR MAKING PLATES FOR 
PRINTING 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue, 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an apparatus for 

making a plate for offset printing, and particularly, to an 
electro-fax type of plate-making apparatus. 
The offset printing generally needs an original plate, 

i.e., master paper, which has a size relatively larger than 
that of a normal document. Specifically, with the elec 
tro-fax type of plate-making appartaus, it is required to 
process the master paper and the manuscript which 
have the considerably larger sizes than those to be pro 
cessed in a case of general copying. Therefore, the 
plate-making apparatus must be provided with an elec 
tro-fax processing system and an optical system, which 
are suitable in size for use with the master paper. There 
fore, in order to avoid the necessity of enlarging the size 
of the apparatus, some known electro-fax types of plate 
making apparatus have been designed as described be 
low. 

2. Description of the Prior Art 
One known apparatus is provided at the top portion 

of the body thereof with a manuscript table made of a 
transparent plate glass, and is constructed so that a 
picture of the manuscript is reflected by a reflex mirror 
inclined to the manuscript table and is, in turn, pro 
jected by a projection lens onto a vertically disposed 
exposure table. However, this arrangement contains the 
following problems: 

(a) When being set on the manuscript table, the manu 
script must be placed face down on the table. This 
often causes much inconvenience to the operator 
and further causes much time to be expended for 
the setting of the manuscript; 

(b) The processing system for the master paper can 
not be arranged in a straight line. This frequently 
causes the master paper to become jammed in the 
processing mechanism, and; 

(c) The reduction in size of the entire apparatus is 
naturally limited since the width of the processing 
system is determined according to the size of the 
master paper to be processed; 

accordingly, the expected reduction cannot be realized. 
In order to solve these problems on the setting of the 

manuscript, another known apparatus is provided with 
an exposure window in its body opposite to the projec 
tion lens and with a getting-up and lying-down type of 
manuscript table which can cover said exposure win 
dow. However, this construction contains the following 
problems: 

(d) The operating of this apparatus is very compli 
cated since the manuscript table is located at a 
distance from the operating panel, and; 

(e) The handling of this apparatus is also very compli 
cated since the outlet for the master paper is lo 
cated at a distance from the operating panel. 

Further, the aforementioned problems (b) and (c) can 
not be solved. 
The processing system of the electro-fax type of 

plate-making apparatus generally comprises a wet de 
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2 
veloping device for developing the electrostatic latent 
image recorded in the master paper (i.e., photosensitive 
recording paper). A plurality of developing devices has 
been proposed, in which the developing liquid flows 
down onto a surface inclined to the horizontal direction 
so as to form a thin layer of developing liquid. The 
recording paper is forwarded on said thin layer of liquid 
and is thus processed to be developed. The Japanese 
Patent Publication No. 50(1975)-21857, for example, 
discloses a device wherein the developing is carried out 
with the recording paper being held on an electrically 
conductible base forming a support for the recording 
paper. However, this device is inferior in views of the 
handling process and of the operating rate when com 
pared to a device wherein the developing is continu 
ously carried out with the recording paper being for 
warded. The Japanese Patent Public Disclosure No. 
49(1974)-62148, discloses a device wherein the develop 
ing is carried out by injecting the developing liquid onto 
both surfaces of the recording paper. In this device, 
however, scratches on the face of the recording paper 
and unevenness of the developing are caused, since the 
trailing end of the recording paper is caused to flap by 
the jet of developing liquid after said trailing end of the 
paper has passed through the developing-liquid injec 
tion device. 
The processing mechanism also comprises a device 

for drying and discharging the developed master paper 
(recording paper). A convenient drying and discharg 
ing device in the prior art is so constructed that the 
recording paper is forwarded by a pair of rollers along 
the guide plate, while being dried by hot wind produced 
by a blower and a heater, and is then discharged by a 
pair of paper discharging roller and paper suppressing 
roller. However, this device has a disadvantage in that, 
during a case wherein the drying of the paper is insuffi 
cient, the paper is soiled due to the transcription by the 
paper suppressing roller. If the paper suppressing roller 
causing the soiling of the paper is removed, the dis 
charging of the paper becomes unstable since the trail 
ing end of the paper is caused to flutter by the hot wind. 
Further, there is a suction type of device wherein, in 
stead of said rollers and guide plate, a conveyor belt is 
used for carrying the paper with the latter being caused 
to adhere onto said belts by means of suction. However, 
the suction type of device has disadvantages due to its 
complicated construction and the high cost thereof. 

SUMMARY OF THE INVENTION 

It is, therefore, a primary object of the present inven 
tion to provide a novel and improved electro-fax type of 
plate-making apparatus in which the aforementioned 
problems and disadvantages are eliminated. 
Another object of the present invention is to provide 

a novel and improved wet developing device which can 
be used in the processing mechanism of the plate-mak 
ing apparatus and which can serve eliminate the afore 
mentioned disadvantages. 
A further object of the present invention is to provide 

a new and improved drying and discharging device 
which can be used for the processing system of the 
plate-making and which can also be used to eliminate 
the aforementioned disadvantages. 
We found, in the analysis, that the aforementioned 

problems of the plate-making apparatus in the prior art 
are caused by the fact that the apparatus was designed 
and manufactured under the fixed conception that both 
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the master paper processing system and the optical 
system should be arranged in a common plane. There 
fore, one aspect of the present invention is directed to 
provide an apparatus wherein the master paper process 
ing system and the optical system are not arranged in a 
common plane; that is, the master paper processing 
system is arranged so that a master paper is forwarded 
in a horizontal direction, while the optical system is 
arranged in a vertical plane traversing the forwarding 
direction of the master paper. 
We also learned from our experiences that the en 

largement in size of the apparatus is a problem, in view 
of its transporting and/or carrying into a building, 
rather than in view of the restriction of an installation 
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space for the apparatus. Therefore, another aspect of 15 
the present invention is directed to the provision of an 
apparatus which, when being transported and/or car 
ried into a building, can be disassembled into several 
sections which are transportable as individual units, and 
which also can be easily reassembled without deteriora 
tion of the accurately adjusted functions of the appara 
ts. 
The above-mentioned and other objects, features, and 

advantages of the present invention will be more appar 
ent from the following description of the preferable 
embodiments of the invention, with reference to the 
accompanying drawings; in which, 

FIG. 1 is a perspective view of a plate-making appa 
ratus according to the present invention; 
FIG. 2 is a perspective view showing said apparatus 

in FIG. 1, which has been disassembled into sections 
and partially cut off; 

FIG. 3 is a central, partially-sectional view of said 
apparatus; 

FIG. 4 is a partially-sectional view taken along the 
line IV-IV in FIG. 3; 

FIG. 5 is a partially-sectional view taken along the 
line V-W in the FIG. 3; 

FIG. 6 is an enlarged perspective view showing a 
paper-feeding device and a random cutting device, as 
diassembled into parts; 
FIG. 7 is an enlarged perspective view showing the 

main part of said random cutting device, as disassem 
bled into parts; 

FIG. 8 is an enlarged perspective view showing a 
one-revolution clutch, as disassembled into parts; 
FIG. 9 is an enlarged sectional view of a developing 

device according to the present invention; 
FIG. 10 is a partially cross-sectional view taken along 

the line A-A in FIG. 9; 
FIG. 11 is an enlarged perspective view of a develop 

ing-liquid supplying device, as partially cut off; 
FIGS. 12 and 13 are diagrammatic views showing the 

arrangement of a modification of a drying and discharg 
ing device according to the present invention, in two 
respective operating positions. 
As shown in FIGS. 1 through 3, an electro-fax type 

of plate-making apparatus according to the present 
invention comprises: 

a bed "B" mounted on a base "A" and having a level 
surface 1; 

a manuscript table section "C' located at the front 
portion of the level surface 1 of the bed "B"; 

an optical system section "D" located adjacent to the 
rear side of the manuscript table section "C', and; 

a processing system section "E" located under the 
rear end of the optical system section "D' and 
mounted on the level surface 1. 
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4. 
The manuscript table section "C" comprises a hous 

ing 2 in the form of a camera, which has an opened rear 
side and a vertical front side 2a formed with a rectangu 
lar exposure window 4 (FIGS. 3 and 4). The housing 2 
accommodates a vertically disposed frame 3 which is 
rectangularly formed. The frame 3 supports lamps 5 for 
illuminating said exposure window 4. The lamps 5 are 
lighted up during a period of time which is preset by a 
timer. The manuscript table section "C" also comprises 
a manuscript table unit "C1', which is provided on a 
table 2b and covers said exposure window 4. The table 
unit "C1' includes a manuscript table 7, and a cover 12 
of transparent plate glass. The manuscript table 7 is 
carried by a pair of arms 9 which are pivoted to the 
table 2b by means of a pivot 8 (FIG. 3). The cover 12 is 
carried by a pair of arms 11, which are pivoted to said 
pivot 8 and also forced by a spring 10. A pad 13 which 
is made of an elastic material, e.g., a sponge rubber is 
affixed to the surface of the manuscript table 7. The 
table 7 also is formed, at its opposite lateral sides, with 
recesses 14 in which racks (not shown) are disposed. 
These racks are engaged with latches 15 which are 
secured at the corresponding positions to the cover 12. 
The setting of a manuscript can be carried out by laying 
the manuscript table 7 down to the horizontal position 
7a (as shown by the phantom lines in FIG. 3), by placing 
the manuscript face up on the pad 13, by laying down 
the cover 12 and securing it to the table 7 by the latches 
15 and, finally, by returning the manuscript table unit 
'C1' to the vertical position, shown by the solid line, 
with the force of the spring 10. 
The housing 2 is studded on its botton side with 

locating pins 17, and the level surface 1 of the bed "B" 
is formed with holes 16 (FIG. 2) located in correspon 
dence to said pins 17. Therefore, by inserting said pins 
17 into the holes 16, the location of the manuscript table 
section "C' with respect to the bed "B" can be secured. 
The manuscript table section "C" also comprises a 

shade plate 18 which covers the rear side of the frame 3. 
This shade plate 18 is provided at the center thereof 
with a rectangular cylinder 19 which projects back 
wardly. 
The manuscript table section "C' further comprises 

an operating panel unit "C2' (FIGS. 1, 2 and 4) which 
is disposed under said manuscript table unit "C1'. This 
operating panel unit "C2' includes a power switch 21, a 
start button 22, a timer 23 for setting the lighting period 
of time of the aforementioned illumination lamps 5, a 
dial 24 and a scale 25 used for setting the length of a roll 
of paper to be cut as described hereinafter, and a 
counter 26 for counting the number of sheets of papers; 
which components are all arranged on an operating 
panel 20. The dial 24, which is a component of a random 
cutting device "E1' described in detail hereinafter, is 
supported by an operating shaft 27 extending horizon 
tally within the table 2b (FIG. 1), as shown in FIGS. 4 
and 6. A wire 30 is wound around a pulley 28 secured to 
said shaft 27 and around a pulley 29 disposed within the 
table 2b. A pointer 31 is secured to said wire 30 to be 
moved together with the wire 30 along the scale 25. 
Therefore, the operator can set a desired length of the 
master paper by operating the dial 24 while monitoring 
the pointer 31. A driving pulley 32 secured to said shaft 
27 is wound with a wire 36 which is, in turn, wound 
crosswise around a driven pulley 35. This pulley 35 is 
secured to a connecting shaft 34, the rear end portion of 
which extends into the processing system section "E". 
A driving sprocket 37 secured to the end of the shaft 34 



Re. 31,177 
5 

drives the random cutting device "E1' via a rudder 
chain 38. The random cutting device "E1' will be ex 
plained in detail hereinafter. 

Referring to FIGS. 2 and 3 again, the optical system 
section "D' comprises a housing 39 which is partially 
opened on the front and bottom sides thereof. This 
housing 39 accommodates a mount 40 which has an "L' 
shape as viewed from the lateral side. This mount 40 is 
studded on its bottom side with locating pins 41 as 
shown in FIG. 3, so that the location of the optical 
system section "D" with respect to the bed "B" can be 
secured by inserting said pins 41 into locating holes 42 
formed in the level surface 1 of the bed 'B'. The mount 
40 supports an upright mount plate 43 to which a pro 
jection lens 44 is secured with the field of vision thereof 
being directed towards the aforementioned exposure 
window 4. The projection lens 44 is surrounded by a 
hood 45, the front end of which is fitted into the rectan 
gular cylinder 19 of the manuscript table section "C", 
when the optical system section "D" is mounted on the 
bed 'B', so as to prevent the external light from leaking 
into the interior of the apparatus. A bracket 46 is se 
cured to the mount 40 behind the mount plate 43 and 
projects backwardly from the mount 40. A reflex mirror 
47 is secured to said bracket 46 within the field of pro 
jection of the lens 44, and also inclined at an angle of 45 
to the optical axis of the lens 44. Accordingly, the mir 
ror 47 reflects, at a right angle, the picture projected by 
the lens 44 towards an exposure station "E2', described 
hereinafter, of the processing mechanism section "E". 
The processing system section "E" comprises a rect 

angular parallelepiped-shaped housing 48, which is dis 
posed horizontally and also opened partially on its sides 
facing to the optical system section "D", i.e., the central 
upper side and the central front side. The housing 48 
accommodates an elongated, rectangular paral 
lelepiped-shaped frame 49, the opposite ends of which 
project from the bed "B". This frame 49 accommodates 
a paper-feeding mechanism "E3', an electrical charging 
device "E4', an exposure station "E2", a wet develop 
ing device "E5" and a drying and discharging device 
"E6", which components are all arranged end-to-end in 
a lateral direction within a horizontal plane, as shown in 
FIG. 4. The housing 48 has a front pocket 50 which is 
formed on the front side of said paper-feeding mecha 
nism "E3', and a lower pocket 51 (FIG. 5) which is 
formed directly under said developing device "E5". 
Said front pocket 50 accommodates the main part of the 
random cutting device "E1' as described in detail here 
inafter. Said lower pocket 51 accommodates a tank 52 
containing a developing liquid (i.e., a toner-mixed liq 
uid), and a pump 53. The frame 49 is studded on its 
bottom side with locating pins 54 as shown in FIGS. 3 
and 5, and the level surface 1 is formed with locating 
holes 55 (FIG. 2) located in correspondence to said pins 
54. Accordingly, by inserting the pins 54 into the holes 
55, the location of the processing system section "E" 
with respect to the bed "B", thus, with respect to the 
optical system section “D', can be restrictedly secured. 
The aforementioned paper-feeding mechanism "E3' 

comprises a pair of rollers 57a and 57b for correcting 
the curling condition of a roll of paper 'X' suspended 
by a shaft 56, a pair of feed rollers 58a and 58b contact 
ing with each other, a stationary cutting edge 59 and a 
rotary cutting edge 60 which are located adjacent to 
each other on the feeding-out side of said feed rollers 
58a and 58b, and a pair of feed rollers 61a and 61b adja 
cent to said cutting edges 59 and 60. To the axial rear 
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6 
end of said feed roller 58a, a driving sprocket 63 is 
connected via a one-revolution clutch 62 (FIG. 6). The 
driving sprocket 63 is driven by a sprocket 64 secured to 
the axial rear end of the feed roller 61a, via a chain 65, 
as shown in FIG. 4. Referring back to FIG. 6, when a 
pawl 67 which is actuated by a solenoid 66 engages with 
a slot of the clutch 62, the power transmission from the 
sprocket 63 to the feed roller 58a is interrupted and, 
thus, the feed rollers 58a and 58b are then able to rotate 
freely. A further detailed explanation about clutch 62 is 
omitted herein, since this clutch is the same as the one 
incorporated in the random cutting device "E1" as 
described in detail hereinafter. Said rotary cutting edge 
60 is connected to a solenoid which is not shown. When 
this solenoid is energized by a signal from the random 
cutting device "E1', said cutting edge 60 is quickly 
rotated so that the roll of paper "X" is cut to the re 
quired size. 
The rotation of said feed roll 61a is transmitted to the 

random cutting device "E1', via a sprocket 68 secured 
to the axial front end of the feed roller 61a, a chain 69, 
and a sprocket 71 secured to a transmission shaft 70. 
The random cutting device "E1", shown as enlarged in 
FIGS. 6 through 8, comprises a reduction gear 73 
which is engaged with a gear 72 secured to said trans 
mission shaft 70. Said gear 73 transmits the rotation to a 
driving shaft 75 via a one-revolution clutch 74. As 
shown in the disassembled state in FIG. 8, the one-revo 
lution clutch 74 comprises a sleeve 77 formed with a 
notch 77a. The sleeve 77 accommodates a coiled spring 
76, one end of which engages with said notch 77a, and 
the other end of which engages with a notch 78a in a 
flange 78 secured to the driving shaft 75. The reduction 
gear 73 has a boss 73a which has an external diameter 
slightly larger than the internal diameter of the coiled 
spring 76, so as to be forcibly fitted into this spring 76. 
A pawl 80 is pivoted to a bracket 79 (FIG. 6) fixed 
adjacent to the transmission shaft 70 (FIG. 6), and is 
forced by a spring 79a (FIGS. 6 or 8) so that the free 
end 80a thereof falls into a slot 81 in the sleeve 77. Re 
ferring to FIGS. 6 and 8, a solenoid 82 is secured to a 
fixed member of the apparatus. This solenoid 82 is 
quickly energized when the start button 22 (FIG. 2) is 
pushed on, so as to actuate the pawl 80, via a rod 83, and 
so as to be disengaged quickly from the slot 81. As 
understood from the above, although the reduction gear 
73 is rotated with the rotation of the feed roller 61a, the 
driving shaft 75 is never rotated during the period of 
time wherein the pawl 80 falls into the slot 81 of the 
sleeve 77, since the reduction gear 73 can slide with 
respect to the spring 76. In other words, the driving 
shaft 75 is permitted to rotate through only one revolu 
tion during the period of time between when the pawl 
80 disengages from the slot 81 and when the same reen 
gages with the slot 81 again. 
The aforementioned random cutting device "E1' 

comprises a transmission gear 84, which is secured to 
said driving shaft 75 and engaged with driving gear 86 
secured to a main shaft 85. Referring to FIG. 7, a sun 
gear 87 is secured to the main shaft 85, and a driven gear 
90 is rotatably supported by the shaft 85 at a location 
adjacent to said sun gear 87. The driven gear 90 is inte 
grally formed with a pair of peripheral cams 88 and 89, 
the phase angles of which in their rotational directions 
are different from each other. The random cutting de 
vice "E1" further includes an arm 91 rotatably sup 
ported by said main shaft 85. A planet gear 93 is rotat 
ably supported by a shaft 92 secured to the arm 91. The 
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arm 91 is integrally formed with a rudder wheel 94, and 
the rudder chain 38, aforementioned with regard to the 
manuscript table section 'C' (FIG. 4), is wound around 
said rudder wheel 94. Said planet gear 93 has a driven 
gear 93a meshing with the sun gear 87, and a driving 
gear 93b meshing with the driven gear 90. The gear 
ratio of said sun gear 87, planet gear 93 and driven gear 
90 is selected so that the driven gear 90 is rotated 
through one revolution for every one revolution of the 
sun gear 87. Therefore, when the sun gear 87 is driven 
to revolve, the planet gear 93 is rotated about its axis 
with the rotation of the sun gear 87, whereby the driven 
gear 90 is rotated through one revolution for every one 
revolution of the driving shaft 75. 

Said peripheral cams 88 and 89 have projections 88a 
and 89a, respectively, the phase angles of which in their 
rotational directions are different from each other. Two 
limit switches 95 and 96 are secured to a fixed member 
of the apparatus so as to be located opposite to said 
projections 88a and 89a. The limit switch 95 corre 
sponding to the advanced cam 88 can energize the 
aforementioned solenoid for actuating said rotary cut 
ting edge 60 (FIG. 6). The other limit switch 96 is 
turned on at a time later than the turning on of the limit 
switch 96, when detecting the projecting 89a, so as to 
cut off a clutch 99 (FIG. 4) which is interposed between 
a main motor 97 (as described hereinafter with regard to 
the exposure station "E2') and a driving roller 98 (FIG. 
4), thereby stopping the exposure station "E2', and so 
as to simultaneously trigger the timer 23 (FIG. 2) to 
turn on the illuminating lamps 5 (FIG. 3). 
With regard to the random cutting device "E1' con 

structed as aforementioned, when the dial 24 is operated 
by the operator, the rotation of the dial 24 is transmitted 
to the arm 91, via the operating shaft 27, the wire 36, the 
connecting shaft 34, the rudder chain 38 and the rudder 
wheel 94 as shown in FIG. 6. In other words, the rota 
tional position of the rudder wheel 94 of the random 
cutting device "E1' (i.e. the position in which the 
planet gear 93 meshes with the sun gear 87) is deter 
mined by the rotation of the dial 24. Therefore, it is 
possible to select the initial positions of the cams 88 and 
89 relative to the limit switches 95 and 96, i.e., the rela 
tive positions of the projections 88a and 89a to the limit 
switches 95 and 96, at the starting of the apparatus. 
Accordingly, when the sun gear 87 is rotated in corre 
spondence to the rotation of the feed roller 61a, which 
relates to the amount of feed of the roller of paper "X", 
the driven gear 90 is rotated by the planet gear 93 and 
the limit switches 95 and 96 are successively turned on 
after a lapse of time, the length of which is proportion 
ally inverse to the initial positions of the cams 88 and 89. 

Referring to FIGS. 4 and 5, the electrical charging 
device "E4' is located adjacent to the paper-feeding 
mechanism "E3". The master paper "X1', which has 
already been cut by said stationary and rotary cutting 
edges 59 and 60, is electrically charged while passing 
through said charging device "E4' and is successively 
fed onto the exposure station "E2'. 

Referring to FIGS. 4 and 5 also, the exposure station 
"E2" is located adjacent to said charging device "E4' 
in the horizontal direction and comprises a plurality of 
parallel, endless conveyor belts 101, which are wound 
around a driving roller 98 and a roller 100 arranged 
parallel to each other. These conveyor belts 101 have a 
plurality of suction ports (FIG. 4) adapted for causing 
the master paper "X1" to be adhered to the belt sur 
faces. The exposure table "E2" also comprises a suction 
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8 
box 102, which is disposed inside the conveyor belts 101 
and which is provided at its bottom with fans 103. The 
master paper "X1' on the conveyor belts 101 is caused 
to adhere to the belts 101 by the suction produced by 
said fans 103. FIG. 4 further shows a sprocket 104 
which is secured to the end of the driving roller 98. A 
chain 105 is wound around the sprocket 104 so as to 
transmit the rotation to the sprocket 64 secured to said 
feed roller 61a. 
The developing device "E5' adjacent to said expo 

sure station "E2" comprises, as shown in FIGS. 4, 5 and 
9 through 11, first and second pairs of rollers 107 and 
108, which pairs are spaced apart from each other in the 
forwarding direction of the master paper "X1". Be 
tween these rollers 107 and 108, a guide element 109, an 
electrode plate 110, and a developing-liquid supplying 
device 112 including an injection pipe 111, are disposed. 
The guide element 109 comprises a conductible grid 
109a and an auxiliary electrode plate 109b located with 
a small gap under the grid 109a. The guide element 109 
is downwardly inclined with respect to the level in the 
direction from the rollers 107 to the rollers 108. The 
main electrode plate 110 is located above the guide 
element 109 so as to define a passage therebetween for 
both the passage of the master paper "X1' and the flow 
of the developing liquid. The developing-liquid supply 
ing device 112 is located above the guide element 109 
and adjacent to the rollers 107. The device 112 is made 
in the form of a closed box acting as a flow guide and is 
formed with a slit 112a in its bottom. The injection pipe 
111 is extended into the device 112 and is formed with 
a plurality of injection nozzles 111a in the portion ac 
commodated within said device 112. Under the guide 
element 109, a receiver 113 for collecting the injected 
liquid is disposed. This receiver 113 is opened at its 
bottom into the aforementioned tank 52 (FIG. 5) con 
taining the developing liquid (i.e., the toner-mixed liq 
uid). 

In operation, the developing liquid in the tank 52 is 
delivered under pressure by the aforementioned pump 
53 into the injection pipe 111, via a horse 53a (FIG. 9). 
This delivered liquid is injected from the nozzles 111a 
into the device 112 and, then, supplied through the slit 
112a into said passage between the guide element 109 
and the main electrode plate 110. In this case, the flow 
of the developing liquid becomes uniform to a certain 
extent when being injected from the nozzles 111a and, 
further, said flow becomes sufficiently uniform when 
being supplied through the slit 112a. Therefore, when 
the master paper "X1' is fed by the rollers 107 into the 
passage between the guide element 109 and the main 
electrode plate 110, the developing liquid is injected 
onto the surface of the master paper upon which the 
latent image is recorded, whereby the latent image is 
developed into a visible picture while the master paper 
is being passed through said passage. Said main and 
auxiliary electrode plates 110 and 109b contribute to 
improve the quality of the developed visible picture. 

Said conductible grid 109a contributes to provide a 
smooth passage of the master paper "X1' by preventing 
the flapping of the trailing end of the master paper 
"X1'. Specifically, while passing through said passage 
between the guide element 109 and the main electrode 
plate 110, the master paper "X1' is pressed against the 
grid 109a by the developing liquid injected from the 
device 112; thus, the gap between the master paper 
"X1' and the main electrode plate 110 is maintained 
constant. Further, after the trailing end of the master 



Re. 31, 177 
9 

paper "X1" has passed through the device 112, the 
injected developing liquid flows into the aforemen 
tioned gap between the grid 109a and the auxiliary 
elecrode plate 109b. This prevents the trailing end of 
the master paper "X1" from being caused to flap by the 
injected developing liquid, and, thus the occurrence of 
scratches and the unevenness of the development. 
The master paper "X1" is then fed out by the rollers 

108 with the surplus developing liquid being squeezed 
by the rollers 108. The surplus developing liquid flow 
ing out from the passage, including said squeezed liquid, 
is collected by the receiver 113 to be returned to the 
tank 52 (FIG. 5). As the developing liquid is circulated 
under pressure by the pump 53, a uniformly-mixed liq 
uid can always be supplied onto the master paper. 
The master paper "X1' processed for development in 

the developing device "E5" is next fed into the drying 
and discharging device "E6". This device "E6” com 
prises a plurality of parallel, endless belts 115 wound 
around a pair of rollers 114a and 114b, a heater 116 with 
a reflex mirror 116a (FIG. 5), and a blower 118 with a 
heating coil 117. The master paper "X1" is blown by the 
hot wind from the blower 118 against the belts 115 so as 
to be conveyed by the latter, while being dried by the 
hot wind, and said master paper is finally discharged 
from the outlet 120 into a paper receiver (not shown). It 
should be noted that said rollers 107 and 108 of said 
developing device "E5' and the rollers 114a and 114b 
of the drying and discharging device "E6" have sprock 
ets 121 and 122, respectively, as shown in FIG. 4, which 
cooperate with a chain 123 wound around the sprocket 
104 secured to said driving roller 98 so as to transmit the 
rotation. 
A preferable modification of the drying and discharg 

ing device "E6' is illustrated diagrammatically in 
FIGS. 12 and 13, in which the parts similar to those 
shown in FIG. 5 are referred to by the same reference 
numbers. This modication is generally different from 
the embodiment shown in FIG. 5, in view of the fact 
that the heater 116 has been omitted and wind guides 
119a and 119b have been added. In operation, the mas 
ter paper "X1' is blown by the hot wind from the 
blower 118 against the belts 115, while being dried, as 
shown in FIG, 12. After the trailing end of the master 
paper "X1” has passed the outlet of the blower 118, as 
shown in FIG. 13, a part of the hot wind is directed 
along the lower guide 119a so as to upwardly press the 
leading end of the master paper "X1", while the other 
part is directed along the upper guide 119b so as to 
downwardly press said leading end. Accordingly, the 
master paper "X1' is smoothly discharged from the 
outlet 120 into a paper receiver 120a with the leading 
end sliding into the receiver 120a. Since the hot wind is 
also directed into the receiver 120a, the discharged 
master paper continues to be dried until the next paper 
is discharged into the receiver 120a. 
The operation of the above-described plate-making 

apparatus will be explained below. 
When the power switch 21 is pushed on, the main 

motor 97, the fan 103 and the pump 53 start to operate, 
whereby the feed rollers 61a and 61b, the electrical 
charging device "E4', the exposure station "E2', the 
developing device "E5" and the drying and discharging 
device "E6' are brought into the operating status. 
Therefore, the plate-making process can be automati 
cally carried out by setting the manuscript in the manu 
script table section "C" in the aforementioned manner, 
by setting the dial 24 to determine the cutting length of 
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10 
the roll of paper in correspondence to the size of the 
manuscript and, finally, by pushing on the start button 
22. 
When the start button 22 is pushed on, the solenoids 

66 and 82 are energized and, thus, the pawls 67 and 80 
are quickly actuated to disengage from the one-revolu 
tion clutches 62 and 74. Accordingly, with the rotation 
of the feed roller 61a, the sun gear 87 is rotated and thus 
the leading end of the roll of paper "X" being held 
between the feed rollers 58a and 58b is fed to the feed 
rollers 61a and 61b. When the feed roller 58a has been 
rotated through one revolution, the pawl 67 falls into 
the one-revolution clutch 62. In this status, the transmis 
sion of the driving power to the feed roller 58a is inter 
rupted, thus, the feed roller 58a is able to rotate freely 
due to the function of the one-revolution clutch 62. 
Accordingly, the leading end of the roll of paper 'X' is 
fed out towards the electrical charging device "E4' by 
the subsequent rotation of the feed rollers 61a and 61b. 
When the number of revolution of the feed rollers 61a 
and 61b reaches a predetermined number, the protec 
tion 88a of the cam 88 is detected by the limit switch95 
and, thus, the rotary cutting edge 60 is quickly actuated 
by the solenoid, whereby the master paper "X1" which 
has been cut in a predetermined size can be provided. In 
this status, the reduction gear 73 is subsequently rotated 
by the rotation of the feed roller 61a, but the sun gear 87 
stops rotating due to the engagement of the pawl 80 
with the one-revolution clutch 74. 
Then, the master paper "X1" is electrically charged 

by the electrical charging device "E4' and conveyed 
onto the exposure station "E2" by the movement of the 
conveyor belts 101. When the master paper "X1" 
reaches directly under the reflex mirror 47, the projec 
tion 89a of the cam 89 turns the limit switch 95 on. By 
the output signal from the limit switch95, the clutch99 
is cut off, and the timer 23 is triggered. As a result from 
this, the conveyor belts 101 of the exposure station 
"E2' are stopped, and the lighting lamps 5 are turned 
on during the period of time preset by the timer 23. 
Accordingly, the master paper "X1' is exposed and, 
thus, the picture of the manuscript is recorded on the 
master paper "X1' as an electrostatic latent image. 
When the timer 23 resumes its normal condition after 

a lapse of said preset time, the clutch 99 is connected. 
Thus, the master paper "X1" on the exposure station 
“E2" is transferred to the developing device "E5', and 
the latent image thereof is developed into a visible pic 
ture. 

Finally, by the drying and discharging device "E6', 
the master paper "X1' is dried and discharged from the 
outlet 120. 
The present invention has many advantages as men 

tioned below. 
The operating is easy since the manuscript table unit 

can be disposed adjacent to the operating panel. The 
locating of the manuscript can be carried out without 
much inconvenience to the operator, since the manu 
script can be placed face up on the table for setting 
thereof. Since the master paper is forwarded in a hori 
zontal direction, a thick master paper can be processed. 
This substantially eliminates the danger of the master 
paper being jammed in the processing system. Another 
important advantage is that the apparatus can be disas 
sembled into several sections, accordingly, individual 
manufacturing and transporting processes can be car 
ried out for each section. These advantages make the 
apparatus according to the present invention considera 
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bly more superior as compared to a known apparatus 
which is forcibly reduced in size. 

Further, the wet developing device according to the 
present invention can always provide the best quantity 
of development without occurrences of the aforemen 
tioned problems such as scratches and unevenness of the 
development. 

Still further, the drying and discharging device ac 
cording to the present invention can provide a very 
stable feeding and discharging process of the master 
paper without sailing the image formed on the master 
paper, since the master paper is conveyed by being 
blown by the hot wind against the conveyor belts. The 
master paper can continue to be dried after being dis 
charged into the receiver. This contributes to improve 
the efficiency of the drying process and, thus, shortens 
the duration of the passage previously required for 
sufficient drying. 

It should be noted that the shown embodiment is 
constructed so that the manuscript table section 'C', 
the optical system section "D' and the master paper 
processing system section "E" are all mounted on the 
level surface 1 of the bed 'B' so as to secure the locat 
ing of them with respect to each other. However, the 
optical system section "D", which requires an accurate 
adjustment and has a relatively light weight, may be 
mounted to the processing system section "E" or to the 
nanuscript table section 'C'. 
The invention has been described in detail with par 

ticular reference to the preferable embodiment thereof, 
but it will be understood that other variations and modi 
fications can be realized within the spirit and scope of 
the invention. 
What we claim is: 
1. An electro-fax type of apparatus for making a 

plate for offset printing, comprising: 
a manuscript table section comprising a first housing 
having a vertical exposure window formed in the 
front thereof, a manuscript table unit mounted on 
the front side of said first housing and adapted to 
cover said exposure window and to be laid down 
on the front side of said exposure window so that a 
manuscript is placed face upward thereon and, 
then, set face backward at said exposure window 
and lamp means accommodated in said first hous 
ing for illuminating said exposure window; 

an optical system section comprising a second hous 
ing, a projection lens accommodated in said second 
housing and located in the rear of said exposure 
window to project the picture of the manuscript in 
the backward direction, and a mirror accommo 
dated in said second housing and located in the rear 
of said projection lens to reflect the projected pic 
ture in the downward direction, and; 

a master paper processing system section comprising 
a third housing and a system accommodated in said 
third housing for processing a master paper to be 
made into said plate, said master paper-processing 
system comprising a plurality of components in 
cluding a paper feeding mechanism, an electrically 
charging device, an exposure station located di 
rectly under said mirror, a wet developing device 
and a drying and discharging device, said compo 
nents being so arranged that said master-paper is 
forwarded along a substantially straight path ex 
tending in a horizontal plane and in a lateral direc 
tion to the apparatus which is perpendicular to the 
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direction of the optical axis of said projection 
lens. 

2. An electro-fax type of apparatus according to 
claim 1, for making a plate for offset printing, compris 
ing 

a manuscript table section comprising a first housing 
having a vertical exposure window formed in the front 
thereof, a manuscript table unit mounted on the front 
side of said first housing and adapted to cover said 
exposure window and to be laid down on the front side 
of said exposure window so that a manuscript is placed 
face upward thereon and, then, set face backward at 
said exposure window and lamp means accommo 
dated in said first housing for illuminating said expo 
sure window, 

an optical system section comprising a second housing a 
projection lens accommodated in said second housing 
and located in the rear of said exposure window to 
project the picture of the manuscript in the backward 
direction, and a mirror accommodated in said second 
housing and located in the rear of said projection lens 
to reflect the projected picture in the downward direc 
tion, and 

a master paper processing systern section comprising a 
third housing and a system accommodated in said 
third housing for processing a master paper to be 
made into said plate, said master paper-processing 
system comprising a plurality of components includ 
ing a paper feeding mechanism, an electrically charg 
ing device, an exposure station located directly under 
said mirror, a wet developing device and a drying and 
discharging device, said components being so ar 
ranged that said master paper is forwarded along a 
substantially straight path extending in a horizontal 
plane and in a lateral direction to the apparatus which 
is perpendicular to the direction of the optical axis of 
said projection lens, 

wherein said sections are formed into units, respec 
tively, which are separable from one another, and 
said apparatus further comprises bed means for 
supporting said sections to be in association with 
each other. 

3. An apparatus according to claim 2, wherein said 
bed means comprises a level surface, said housings of 
the respective sections being mounted on said level 
surface. 

4. An apparatus according to claim 3, wherein said 
housings of the respective sections are provided at the 
bottoms with projected pins and said level surface is 
formed with holes adapted to receive said pins of the 
housings for locating the sections with respect to each 
other. 

5. An apparatus according to claim 1, wherein said 
manuscript table unit comprises: 

a table carried by first arm means connected to said 
first housing via a pivot, said table being movable 
between a horizontally lying-down position in 
which the manuscript can be placed face upward 
thereon and a vertically getting-up position in 
which the placed manuscript is set at the exposure 
window; 

a cover of a transparent material carried by second 
arm means connected to the first housing via said 
pivot, and; 

means for securing said cover to said table so as to 
hold the manuscript in place on the table. 

6. An electro-fax type of apparatus according to claim 
5,, for making a plate for offset printing, comprising: 
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a manuscript table section comprising a first housing 
having a vertical exposure window formed in the front 
thereof, a manuscript table unit mounted on the front 
side of said first housing and adapted to cover said 
exposure window so that a manuscript is placed face 5 
upward thereon and, then, set face backward at said 
exposure window and lamp means accommodated in 
said first housing for illuminating said exposure win 
dow, wherein said manuscript table unit further com 
prises a table carried by first arm means connected to 
said first housing via a pivot, said table being novable 
between a horizontally lying-down position in which 
the manuscript can be placed face upward thereon 
and a vertically getting-up position in which the posi 
tion in which the placed manuscript is set at the expo 
sure window, a cover of a transparent material carried 
by second arm means connected to the first housing 
via said pivot, and means for securing said cover to 
said table so as to hold the manuscript in place on the 
table wherein said means for securing the cover 
further comprises racks provided for said table, and 
latches provided for the cover and adapted to en 
gage with said racks, 

an optical system section comprising a second housing, a 
projection lens accommodated in said second housing 
and located in the rear of said exposure window to 
project the picture of the manuscript in the backward 
direction, and a mirror accommodated in said second 
housing and located in the rear of said projection lens 
to reflect the projected picture in the downward direc 
tion, and 

a master paper processing system section comprising a 
third housing and a system accommodated in said 
third housing for processing a master paper to be 
made into said plate, said master paper-processing 35 
system comprising a plurality of components includ 
ing a paper feeding mechanism, an electrically charg 
ing device, an exposure station located directly under 
said mirror, a wet developing device and a drying and 
discharging device, said components being so ar- 40 
ranged that said master paper is forwarded along a 
substantially straight path extending in a horizontal 
plane and in a later direction to the apparatus which 
is perpendicular to the direction of the optical axis of 
said projection lens. 
7. An apparatus according to claim 1, wherein said 

paper feeding mechanism comprises: 
a roll of paper suspended for rotating freely in the 

second housing; 
roller means for feeding said roll of paper, and; 
a random cutting device for cutting said roll of paper 

so as to provide a master paper with a size corre 
sponding to that of the manuscript. 

8. An electro-fax type of apparatus according to 
claim 7, for making a plate for offset printing, compris 
ing 
a manuscript table section comprising a first housing 

having a vertical exposure window formed in the front 
thereof, a manuscript table unit mounted on the front 
side of said first housing and adapted to cover said 60 
exposure window formed in the front thereof, a manu 
script table unit mounted on the front side of said first 
housing and adapted to cover said exposure window 
and to be laid down on the front side of said exposure 
window so that a manuscript is placed face upward 
thereon and, then, set face backward at said exposure 
window and lanp means accommodated in said first 
housing for illuminating said exposure window 
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an optical system section comprising a second housing, a 

projection lens accommodated in said second housing 
and located in the rear of said exposure window to 
project the picture of the manuscript in the backward 
direction, and a mirror accommodated in said second 
housing and located in the rear of said projection lens 
to reflect the projected picture in the downward direc 
tion, and 

a master paper processing system section comprising a 
third housing and a system accommodated in said 
third housing for processing a master paper to be 
made into said plate, said master paper-processing 
system comprising a plurality of components includ 
ing a paper feeding mechanism, an electrically charg 
ing device, an exposure station located directly under 
said mirror, a wet developing device and a drying and 
discharging device, said components being so ar 
ranged that said master paper is forwarded along a 
substantially straight path extending in a horizontal 
plane and in a lateral direction to the apparatus which 
is perpendicular to the direction of the optical axis of 
said projection lens, wherein said paper feeding mech 
anism further comprises a roll of paper suspended for 
rotating freely in the third housing, roller means for 
feeding said roll of paper, wherein said feeding 
roller means comprises: further includes first 
rollers; 

second rollers disposed on the feeding-out side of the 
first rollers, and; 

driving means for said first and second rollers, said 
driving means including clutch means for normally 
cutting off the transmission of the drive to said first 
rollers so as to make said first rollers freely rotat 
able and for transmitting the drive to said first 
rollers so as to feed the leading end of the roll of 
paper of said second rollers when the apparatus is 
started to operate, and, a random cutting device for 
cutting said roll of paper so as to provide a master 
paper with a size corresponding to that of the manu 
script. 

9. An apparatus according to claim 8, wherein said 
clutch means comprises a one-revolution clutch; said 
clutch comprising a driving element rotatably sup 
ported by the shaft of one of the first rollers, a coiled 
spring connected to said driving element by friction, a 
sleeve having a slot and connected to one end of said 
spring, a member secured to said shaft of the roller and 
connected to the other end of the spring, a pawl pivoted 
to a fixed member and adapted to fall into said slot of 
the sleeve so as to prevent the sleeve from being ro 
tated, spring means for forcing the pawl to be engaged 
with the sleeve, and means for actuating the pawl to 
disengage from the sleeve when the apparatus is started 
to operate, whereby said first rollers are driven through 
one revolution until the pawl engages with the sleeve 
again. 

10. An apparatus according to claim 9, wherein said 
random cutting device comprises: 

a cutting device disposed between said first and sec 
ond rollers, means for operating said cutting device 
in correspondence with the feeding amount of the 
roll of paper, and means for settng a length of the 
master paper to be cut. 

11. An apparatus according to claim 10, wherein said 
cutting device comprises a stationary cutting edge and a 
rotary cutting edge cooperating with said stationary 
cutting device, and said operating means comprises a 
solenoid for actuating said rotary cutting edge, a limit 
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switch adapted to energize said solenoid, a cam means 
adapted to actuate said limit switch, and means for 
driving said cam means in correspondence with the 
rotation of said second rollers. 

12. An apparatus according to claim 11, wherein said 
driving means for the cam means comprises a one-revo 
lution clutch adapted to prevent the can means from 
actuating said limit switch. 

13. An apparatus according to claim 12, wherein said 
length setting means comprises means for setting the 
initial phase angle of the cam means relative to said limit 
switch. 

14. An apparatus according to claim 13, wherein said 
length setting means comprises a dial adapted to be 
operated by an operator, and means for indicating the 
length to be set so as to permit the operator to operate 
said dial by monitoring said indicating means. 

15. An apparatus according to claim 14, wherein said 
dial and indicating means are incorporated into an oper 
ating unit, which is disposed in front of the first housing 
of said manuscript table section. 

16. An apparatus according to claim 15, wherein said 
operating unit further comprises a power switch, a start 
button, a counter for counting the number of sheets of 
the master paper. 

17. An apparatus according to claim 1, wherein said 
exposure station comprises: 

a driving roller, a roller disposed parallel to said driv 
ing roller, a plurality of parallel, endless conveyor 
belts wound around said rollers for conveying the 
master paper forwarded from the paper feeding 
mechanism through the electrical charging device, 
and suction means for adhering the master paper 
onto said conveyor belts. 
18. An apparatus according to claim 17, wherein 

the exposure station further comprises means for stop 
ping said driving roller and, simultaneously, turning on 
said lamp means when the master paper is located di 
rectly under the reflex mirror, whereby the master 
paper is exposed to the projected picture. 

19. An electro-fax type of apparatus according to 
claim 1, for making a plate for offset printing, compris 
ing 
a manuscript table section comprising a first housing 

having a vertical exposure window formed in the front 
thereof, a manuscript table unit mounted on the front 
side of said first housing and adapted to cover said 
exposure window and to be laid down on the front side 
of said exposure window so that a manuscript is placed 
face upward thereon and, then, set face backward at 
said exposure window and lamp means accommo 
dated in said first housing for illuminating said expo 
sure window, 

an optical system section comprising a second housing, a 
projection lens accommodated in said second housing 
and located in the rear of said exposure window to 
project the picture of the manuscript in the backward 
direction, and a mirror accommodated in said second 
housing and located in the rear of said projection lens 
to reflect the projected picture in the downward direc 
tion, and 

a master paper processing system section comprising a 
third housing and a system accommodated in said 
third housing for processing a master paper to be 
made into said plate, said master paper-processing 
systern comprising a plurality of components includ 
ing a paper feeding mechanism, an electrically charg 
ing device, an exposure station located directly under 
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said mirror, a wet developing device and a drying and 
discharging device, said components being so ar 
ranged that said master paper is forwarded along a 
substantially straight path extending in a horizontal 
plane and in a lateral direction to the apparatus which 
is perpendicular to the direction of the optical axis of 
said projection lens, wherein said developing device 
further comprises: 

rollers for feeding the master paper forwarded from 
the exposure station; 

discharging rollers spaced apart from said driving 
feeding rollers; 

a guide element disposed between said feeding rollers 
and discharging rollers so as to define a passage for 
both the master paper and a developing liquid;I, 
wherein said guide element comprises a conductible 
grid, and an auxiliary electrode plate disposed with a 
small gap under said grid 

an electrode plate disposed above said guide element, 
and; 

means for supplying the developing liquid to said 
passage. 
20. An apparatus according to claim 19, wherein 

said guide element is downwardly inclined with respect 
to the level in the direction from said feeding rollers to 
the discharging rollers. 

21. An apparatus according to claim 19, wherein said 
guide element and electrode plate are downwardly inclined 
with respect to the level in the direction from said feeding 
rollers to the discharging rollers, and wherein said deve 
loping-liquid supplying means comprises: 
a device for injecting the developing liquid disposed 
above the guide element and adjacent to the feed 
ing rollers; 

a tank containing the developing liquid; 
pump means for delivering said liquid in the tank to 

said injecting device, and; 
means connected to said tank for collecting the sur 

plus injected liquid. 
22. An apparatus according to claim 21, wherein said 

developing-liquid injection device comprises a flow 
guide box in the form of a closed box formed with a slit 
in its bottom, and an injection pipe extending into said 
flow-guide box and formed with a plurality of injection 
nozzles in the portion accommodated within said box, 
said injection pipe being connected to said pump means. 

23. An apparatus according to claim 19, wherein 
said guide element comprises a conductible grid, and an 
auxiliary electrode plate disposed with a small gap 
under said grid. 

24. An apparatus according to claim 1, wherein said 
drying and discharging device comprises: 

a driving roller; 
a roller disposed parallel to said driving roller; 
a plurality of parallel, endless conveyor belts for 

conveying the master paper forwarded from the 
developing device, and; 

blower means disposed above the conveyor belts and 
heater means for producing a hot wind, whereby 
said master paper is blown by the hot wind against 
the conveyor belts so as to be conveyed by the 
latter, while being dried. 

25. An electro-fax type of apparatus according to 
claim 24, for making a plate for offset printing, compris 
tnig. 

a manuscript table section comprising a first housing 
having a vertical exposure window formed in the front 
thereof, a manuscript table unit mounted on the front 
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side of said first housing and adapted to cover said 
exposure window and to be laid down on the front side 
of said exposure window so that a manuscript is placed 
face upward thereon, and, then, set face backward at 
said exposure window and lamp means accommo 
dated in said first housing for illuminating said expo 
sure window, 

an optical system section comprising a second housing, a 
projection lens accommodated in said second housing 
and located in the rear of said exposure window to 
project the picture of the manuscript in the backward 
direction, and a mirror accommodated in said second 
housing and located in the rear of said projection lens 
to reflect the projected picture in the downward direc 
tion, and 

a master paper processing system Section comprising a 
third housing and a system accommodated in said 
third housing for processing a master paper to be 
made into said plate, said master paper-processing 
system comprising a plurality of components includ 
ing a paper feeding mechanism, an electrically charg 
ing device, an exposure station located directly under 
said mirror, a wet developing device and a drying and 
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discharging device, said components being so ar 
ranged that said master paper is forwarded along a 
substantially straight path extending in a horizontal 
plane and in a lateral direction to the apparatus which 
is perpendicular to the direction of the optical axis of 
said projection lens, wherein said drying and discharg 
ing device further comprises a driving roller, a roller 
disposed parallel to said driving roller, a plurality of 
parallel, endless conveyor belts for conveying the mas 
ter paper forwarded from the developing device, and, 
blower means disposed above the conveyor belts and 
heater means for producing a hot wind, whereby said 
master paper is blown by the hot wind against the 
conveyor belts so as to be conveyed by the latter, while 
being dried, wherein said drying and discharging 
device further comprises: 

a first wind guide disposed above the conveyor belts, 
a second wind guide disposed under the conveyor 

belts, and 
a receiver disposed at an outlet for the master paper, 

said wind guides extending along the conveyor 
conveyor belts to said outlet. 

k 
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