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57 ABSTRACT 

A copying apparatus for selectively copying sheet 
originals and thicker originals such as books and the 
like comprises various process devices as used in an 
electrophotographic copying apparatus of the type 
which employs the liquid development and drum type 
image transfer system. The copying apparatus of the 
invention includes improvements in such devices as 
original carriage, original transport apparatus, guide 
for original carriage, original keep cover, apparatus 
for controlling the operation of the copying apparatus, 
apparatus for detecting the amount of toner in devel 
oping liquid, copy paper feed apparatus, apparatus for 
controlling the paper feed apparatus, apparatus for 
separating copy paper from a photosensitive drum, ap 
paratus for conveying copy paper from the feed appa 
ratus to a discharge port, apparatus for repeating 
copying operation, apparatus for drying and fixing the 
image on the copy paper, apparatus for supporting the 
photosensitive medium, etc. 

8 Claims, 61 Drawing Figures 
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COPYING APPARATUS FOR SHEET ORIGINALS 
AND THICKER ORGENALS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a copying apparatus for 

copying both sheet originals and thicker originals, and 
more particularly to an epoch-making copying appara 
tus which is capable of high-speed copy production and 
which incorporates various novel process means. 

2. Description of the Prior Art 
The conventional copying machines are generally 

classified into two types, one of which is only able to 
copy sheet originals and the other is meant to copy 
three-dimensional originals such as books and the like. 
The copiers exclusively for use with sheet originals 

cannot copy books or other thicker originals but are 
meritorious in that sheet originals can be rapidly copied 
simply by feeding them into an inlet for insertion and 
that there is no return stroke for the original carriage 

10 

15 

20 

or the optical system during the same process, thus en 
hancing the copying speed correspondingly or approxi 
mately twice. These copiers have further merits in the 
simplicity and low cost of the entire construction, and 
also in the readiness with which an automatic original 
supply means may be added if required. 
The other type of copiers, i.e., those for copying 

books or thicker originals have a great characteristic 
that they can copy both sheet originals and thicker 
originals. However, their construction is such that any 
original to be copied must be flatly spread over the 
original carriage, and such constructions unavoidably 
leads to cumbersome procedures of raising the original 
keep cover to place each sheet original on the original 
carriage, closing the keep cover and depressing the 
copy button, as is required to copy thicker originals. 
Moreover, the original carriage or the optical system 
operatively involves its return stroke, which means a 
corresponding loss of time and accordingly a corre 
sponding reduction in copying speed for the same pro 
cess. Additionally, mechanisms are not only compli 
cated and expensive but also great difficulties will be 
encountered in incorporating an automatic original 
supply means. 
For these reasons, the foregoing two conventional 

types of copying machines have been enjoying their 
unique markets, respectively. 

In most offices, however, demand for copies of sheet 
originals is greater than that for copies of thicker origi 
nals. For this reason, those offices had to resort to 
copying machines for thick originals which are more 
expensive and less convenient to copy sheet originals. 
To overcome such irrationality, there have hereto 

fore been proposed copying apparatuses which are ca 
pable of copying thicker originals while maintaining 
their merits as sheet original copying apparatus. Such 
apparatuses are grouped into the following two types: 

I. The apparatus portion overlying the path of sheet 
originals is detachably constructed so that when copy 
ing thicker originals, such portion may be detached 
from the apparatus body so as to expose the sheet origi 
nal transport rolls of the apparatus body. A thicker 
original may be manually urged against such exposed 
transport rolls and transported with the aid of the rub 
ber rolls so as to be subjected to a through-slit expo 
Stre, 
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2 
II. This type is substantially identical in construction 

with the type I except in that there is additionally pro 
vided a carrier comprising a transparent plate of glass 
or plastics, on which a thicker original may be placed 
and transported for exposure with the edges of the car 
rier held by two or more pairs of transport rolls. 
These two types of apparatuses are substantially simi 

lar to the sheet original copying machines in construc 
tion and accordingly in cost, but suffer from some de 
merits as follows: 

1. From the user's point of view, removal of an appa 
ratus portion means a considerably cumbersome proce 
dure, and also would encounter a difficulty in providing 
a storage space therefor if the entire office space is lim 
ited. In case of type II, storage of the carrier would also 
be troublesome. 

2. In case of type I, the variable manual pressure im 
parted to the original may cause a great variation in the 
load to the drive of the apparatus body. In case of type 
II, the thickness of the carrier may cause a correspond 
ing variation in the length of the optical path, which in 
turn would result in erroneous focusing and accord 
ingly erroneous synchronization, thus seriously affect 
ing the quality of the resultant copies. 

3. A gear sprocket wheel located at the end of origi 
nal transport rolls for driving such rolls, and further in 
case of type II, carrier transport rolls, would project 
outwardly of the path for originals, thus preventing 
such path from being flat and accordingly preventing a 
portion of a bulky original from being copies. 

4. Where the original to be copied has a substantial 
thickness like books and the leading edge of the origi 
nal (as viewed in the direction of movement thereof) 
has a complicated configuration (due to the book cover 
or the opened position of the book with the page mar 
gins thereof forming a slope), the position for the lead 
ing edge of the resultant copy image may be greatly 
variable because the leading edge of the book or like 
original is detected by a detector switch designed for 
detecting the leading edges of sheet originals. 
Thus, the copying apparatuses of the types as men 

tioned under items I and II above are practically unsat 
isfactory and even their merits are merely nominal. 

SUMMARY OF THE INVENTION 
The present invention eliminates all the disadvan 

tages mentioned above, and includes improvements in 
the various components of a copying apparatus. 
An object of the present invention is to provide a . 

copying apparatus which can fully function both as 
sheet original copier and thick original copier and also 
can increase the copying speed in accordance with the 
variable size of copies. 
The copying apparatus of the present invention is of 

the type using the liquid development and image trans 
fer system ans is of such construction that sheet origi 
nals and thicker originals such as books and the like 
may equally be copied with ease. 
Where sheet originals are to be copied by the copying 

apparatus of the present invention, a sheet original is 
inserted into the nip between sheet original transport 
rolls rotating in synchronism with a photosensitive 
drum normally rotated after a predetermined time of 
start preparation has passed, as will further be de 
scribed. The leading edge of the sheet original is de 
tected by detector means including a lamp and light re 
ceiving element, whereupon the transport rolls are tem 
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porally stopped, thus stopping the original sheet. When 
the rotating photosensitive drum comes to a predeter 
mined position, an original start signal is produced 
from the photosensitive drum to rotate the transport 
rolls again, so that the original is transported in syn 
chronism with the photosensitive drum and finally dis 
charged out of the apparatus by transport means such 
as rolls. During such travel, the original passes through 
an illuminating station. The photosensitive drum is nor 
mally rotating in one direction. The photosensitive 
drum passes through suitable copying processes to 
form a latent image thereon and reaches a developing 
means, which comprises a developing liquid tank, 
means such as pump or the like for stirring and raising 
developing liquid, and a developing electrode. This 
electrode is adapted to be urged toward the photosensi 
tive drum by spring means with a very slight clearnace 
maintained therebetween. The latent image formed on 
the photosensitive drum is developed into a visual 
image by toner, contained in the developing liquid 
raised onto the developing electrode by said pump or 
like means. The excess developing liquid left on the 
photosensitive drum is removed by a post charger with 
out disturbing the formed image. Subsequently, a trans 
fer medium fed from paper feed means is brought into 
intimate contact with the surface of the photosensitive 
drum so that the image on the drum is transfered to the 
transfer medium as the latter is electrically charged. 
Thereafter, the transfer medium is separated from the 
photosensitive drum by a separator belt and directed to 
a drying-fixing station. Any residual developing liquid 
with toner remaining on the photosensitive drum is 
wiped off by the edge portion of a blade cleaner urged 
into contact with the photosensitive drum, thus making 
the drum ready for reuse in the next cycle. The devel 
oping liquid thus wiped off by the blade cleaner flows 
along grooves formed around the opposite end portions 
of the photosensitive drum and down into the develop 
ing means for reuse. 
Where book or thicker originals (hereinafter referred 

to as “book originals') are to be copied, the copying 
apparatus is changed over from the above-described 
sheet original copying mode to a book original copying 
mode. Such mode change-over may be accomplished 
by depressing a change-over button to cause means 
such as lever and projection to release a cam on the un 
derside of the original carriage from its sheet original 
copying position, thus displacing the original carriage 
into its book original copying position. With such 
movement of the original carriage from its sheet origi 
nal copying position into its book original copying posi 
tion, the drive and electric supply to the sheet original 
transport means is cut off to thereby change over the 
circuit into a mode for book originals. In the book orig 
inal copying mode, the leading edge of a book original 
assumes the position which was previously occupied by 
the detector means in the sheet original copying mode. 
A book original to be copied is placed on the original 
carriage with the leading edges of the original and car 
riage registered with each other, whereafter the origi 
nal is covered with an original keep cover and the copy 
button is depressed. As described with respect to the 
sheet original copying mode, a start signal is produced 
from the photosensitive drum to energize means such 
as electromagnetic plunger, thus starting to drive the 
original carriage reciprocally. A through-slit exposure 
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4 
the photosensitive drum. After the exposure, the origi 
nal carriage reverts to its return stroke in response to 
a signal produced from itself in accordance with the 
size of the original. The speed for the return stroke is 
higher than the speed for the forward stroke to enhance 
the copying speed. If multiple copies of the same book 
original are to be obtained continuously, the copy but 
ton is maintained depressed until a preset number of 
copies has been counted up by counter means for 
counting such number, thus providing any desired 
number of copies. In the other points, the operation in 
the book original copying mode is identical with that in 
the sheet original copying mode. 
The start preparation preceding to the ordinary copy 

ing operation and the rest position and re-start suc 
ceeding to the completion of the copying operation will 
now be described briefly. 

in the copying apparatus of the present invention 
which utilizes the liquid development system, a very 
small amount of toner usually tends to build up in the 
neighborhood of the edge portion of the blade cleaner 
used to clean the photosensitive drum so as to remove 
the residual developing liquid with toner after the 
image transfer. If the apparatus is stopped and left 
under such condition for many fours, the carrier col 
lected at the edge portion would evaporate to solidify 
the toner. If the apparatus is re-started to rotate the 
drum under such condition, the solidified toner would 
injure the edge of the cleaner and/or the surface of the 
photosensitive drum or might adversely affect the 
formed image on the drum surface. For these reasons, 
the copying apparatus of the present invention is ar 
ranged so that closing of the main switch does not re 
sult in rotation of the drum but only allows rotation of 
the pump in the developing means to stir and introduce 
the developing liquid upwardly into a liquid supply pipe 
so as to pour onto the blade cleaner. After the solidified 
toner at and near the cleaner's edge portion is fluidized 
in a predetermined time, the photosensitive drum be 
gins to rotate and the fluidized toner is wiped off. 
On the other hand, if the power source should be left 

connected even after completion of the copying cycles, 
the photosensitive drum will continue its rotation and 
this is undesirable in respect of the service life of the 
drum and/or the blade cleaner. To avoid this, the copy 
ing apparatus of the present invention is also arranged 
so that when no further copying cycle is wanted after 
a previous one, the drum may be automatically stopped 
into a rest position irrespective of the closed position 
of the main switch. In such rest position, depression of 
the re-start switch in the operating portion will return 
all the apparatus parts to the position which was taken 
before the rest position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will become fully apparent from the 
following detailed description of various embodiments 
thereof taken in conjunction with the accompanying 
drawings, in which: 
FIG. 1 is a perspective view showing an embodiment 

of the copying apparatus according to the present in 
vention; 
FIG. 2 is a longitudinal section thereof; 
FIG. 3 is a rear side view of the FIG. 2 apparatus with 

the rear side cover removed therefrom; 
FIG. 4 is a fragmentary perspective view showing the 

mechanism for fixing the original carriage; 
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FIG. 5 is a transverse section of the same apparatus; 
F.G. 6 is a perspective view for illustrating the drive 

system; 
FIG. 7 is a longitudinal section of the original car 

riage; 
FIG. 8 is a fragmentary top plan view of the original 

carriage; 
FIG. 9 is a front side view of the same apparatus with 

the front side cover removed therefrom; 
FIG. 10 is a fragmentary transverse section of the 

original carriage guide; 
FIGS. 11 and 2 are perspective views showing guide 

rolls for the original carriage; 
FIG. 13 is a fragmentary sectional view showing the 

hinged portion of the original keep cover; 
FIG. 14 is a left end view of the FIG. 1 apparatus; 
FIG. 15 is an enlarged detail of FIG. 14; 
FIGS. 16 and 17 are fragmentary views, partly in 

cross section, of the apparatus as loaded with cassettes 
of different sizes; 
FIGS. 18 and 19 are transverse sections of the guide 

means for reciprocal movement of the conventional 
original carriage means; 
FIG. 20 is a transverse section showing an embodi 

ment of the guide means according to the present in 
vention; 
FIGS. 21 to 22 are perspective views of rollers for 

such guide means; 
FIGS. 23 and 24 are perspective views showing fur 

ther embodiments of rollers with retainers; 
FIG. 25 is a perspective view showing the original 

keep cover of the present invention as applied to the 
original carriage in the conventional manner; 
FIG. 26 is a fragmentary view showing the essential 

part of the original keep cover as applied to the original 
carriage in a different manner; 
FIG. 27 illustrates an embodiment of the hinge of the 

original keep cover according to the present invention; 
FIG. 28 is a perspective view of the original keep 

cover as attached to the original carriage by means of 
the hinge shown in FIG. 27; 
FIG. 29 is a plan view showing an embodiment of a 

size A4 cassette used with the present invention; 
FIG, 30 is a plan view showing a size A3 cassette used 

with the present invention; 
FIG. 31 is a perspective view for illustrating the rela 

tionship between the cams of said cassettes and the mi 
croswitches provided on the copying apparatus body; 
FIG. 32 is a diagram of the electric circuit for con 

trolling the operation of the copying apparatus accord 
ing to an embodiment of the present invention; 
F.G. 33 is a time chart for the various switches in the 

same circuit; 
FIG. 34 is a block diagram for illustrating the princi 

ples of the means for detecting the amount of toner ac 
cording to the present invention; 
FIGS. 35 and 36 show the electric circuit therefor; 
FIG. 37 is a graph for illustrating the circuit operating 

time with respect to the density of the developing liq 
uid; 
FIG. 38 illustrates the paper feed 

ent invention; 
FIG. 39 is a front view showing an embodiment of the 

paper feed means; 
FIG. 40 is a cross-sectional side view taken along 

lines A-A of FIG. 39; 
FIG. 41 is a front view of the paper feed control 

means of the pres 

10 
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6 
mechanism taken along lines X-X of FIGS. 40 and 45; 
FIGS. 42 to 44 are front views of the register roll con 

trol mechanism taken along lines Y-Y of FIGS. 40 
and 45; 
FIG. 45 is a side view taken along lines B-B of FIG. 

39; 
FIGS. 46 to 49 are perspective views of levers; 
FIG. 50 is a perspective view of a friction cylinder; 
FIG. 51 is a longitudinal section of the drying-fixing 

means with the top thereof opened; 
FIG. 52 is a longitudinal section of the drying-fixing 

means with the top and bottom thereof opened; 
FIG. 53 is a perspective view showing the manner in 

which the transfer medium separator means of the 
present invention is arranged; 
FIGS. 54 and 55 are a side view and a front view 

thereof; 
FIG. 56 is a cross-sectional view of the copy repeat 

ing mechanism used with the present invention; . 
FIG. 57 is a sectional view taken along lines A-A of 

FIG. 56; 
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FIG. 58 is a cross-sectional view taken along lines 
B-B of FIG. 56 and showing the position in which the 
last cycle of the repeated copying operation is about to 
Start, 
FIG. 59 shows the position in which a copying cycle 

is being repeated in FIG. 56; 
FIG. 60 shows the position in which the last copying 

cycle is progressing in FIG. 58; and 
FIG. 61 shows the initial position in FIG. 58. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The copying apparatus of the present invention is of 
the liquid development and transfer type which can se 
lectively copy sheet originals such as documents and 
the like or thicker originals such as books and the like, 
as desired. 
Referring to FIG. 1, an embodiment of the copying 

apparatus according to the present invention includes 
a housing 1, a sheet original transport means 2, and an 
original carriage 3 for supporting thereon a thick origi 
nal (hereinafter referred to as “book original') and 
covered with an original keep cover 4. The apparatus 
further includes a pair of guide rails 5 and 5, for the 
original carriage, a cassette 6 containing therein a stock 
of transfer paper sheets P, and a lid 7 for the cassette 
which may also serve as a tray for receiving transfer 
paper sheets discharged out of the apparatus after 
image transfer. There are further seen an auxiliary tray 
8, an operating portion 9 including a main switch 10, 
a group of alarm lamps 111-114, a re-start lamp switch 
12 which is to be further described, a button 13 for 
changing over the mode of operation between a mode 
for copying sheet originals and a mode for copying 
book originals, a knob and copy button 14 for selecting 
a mode for continuously producing multiple copies of 
a book original, a button 15 for urgently stopping the 
continuous copy mode for a book original, and a dial 
16 for adjusting the density of desired copies. 
With reference to FIG. 2, the operation of such copy 

ing apparatus will first be described as to the case 
where sheet originals are to be copied. A sheet original 
is inserted from the right of the apparatus into the nip 
between the rolls. 18 and 18 of the sheet original 
transport means 2 which are rotated in synchronism 
with a photosensitive drum 17 which is normally ro 
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tated after a certain time for start preparation as will be 
described later, and then the inserted sheet original is 
transported leftwardly. As soon as the leading edge of 
the sheet original is detected by a lamp 19 and a light 
receiving element 20, the rolls 18 and 182 are tempo 
rally stopped from rotating, and thus the original is also 
stopped. Subsequently, when the photosensitive drum 
17 comes to a predetermined position, a start signal for 
the original is produced to rotate the rolls 18 and 182 
again so that the original is further transported left 
wardly in synchronism with the rotation of the photo 
sensitive drum i7, whereafter it is discharged upwardly 
by rolls 21 and 212. During that while, the original is 
illuminated from therebelow at an illuminating station 
22 by four lamps 24 as it is moved on a glass plate 23. 
The image of the original is optically directed by a mir 
ror 25 and a mirror lens 26 through an exposure station 
27 to the surface of the photosensitive drum 17, thus 
forming an image thereon. 
The photosensitive drum 17 comprises a photosensi 

tive layer covered with a transparent dielectric layer 
and is normally rotated in clockwise direction as 
viewed in FIG. 2. The photosensitive drum 17 is first 
charged with positive polarity by a primary charger 29 
supplied with a high voltage of positive polarity from a 
high voltage source 28. When the charged surface por 
tion of the photosensitive drum 17 comes to the expo 
sure station 27, the image from the illuminating station 
is projected on such portion of the drum 17 through a 
slit. while it is discharged by an AC discharger 30 sup 
plied with a high AC voltage from the high voltage 
source 28. Then that surface portion of the photosensi 
tive drum 17 is subjected to an overall exposure by a 
lamp 3, thus forming an electrostatic latent image on 
the surface portion thereof, whereafter the image car 
rying surface portion of the photosensitive drum 17 en 
ters a developing means 32. The developing means 32 
comprises a container 34 for containing a body of de 
veloping liquid 33, a pump 35 (FIG.5) for stirring and 
raising the developing liquid, and an electrode 36 nor 
mally biased toward the photosensitive drum by a 
spring 37 so as to maintain a slight clearance with re 
spect to the drum surface. The electrostatic latent 
image formed on the photosensitive drum 17 is devel 
oped into a visible image with the aid of toner particles 
contained in the developing liquid and raised onto the 
electrode 36 by the pump 35. 
Subsequently, at a post cbarger 38, the image carry 

ing surface portion of the photosensitive drum 17 is 
charged with a negative high voltage from the high volt 
age source to remove the excess liquid from the surface 
of the photosensitive drum 17 without disturbing the 
developed image thereon. Thereafter, a sheet of trans 
fer paper P is fed from a paper feed station and brought 
into intimate contact with the image carrying surface of 
the photosensitive drum 17 so that the image on the 
photosensitive drum 17 is transferred onto the sheet of 
transfer paper P with the aid of a positive high voltage 
applied thereto at a transfer charger 39 from the volt 
age source 28. After the image transfer, the transfer 
paper P is separated from the photosensitive drum 17 
by a separator belt 40, and then directed to a drying 
fixing station 41. The photosensitive drum 17 is 
cleaned by the edge portion 42 of a blade cleaner 42 
urged into contact with the drum 17 to remove any re 
sidual amount of liquid with toner, thus becoming 
ready for a subsequent cycle of copying operation. The 
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8 
developing liquid as removed from the photosensitive 
drum 17 by the blade cleaner 42 flows along grooves 
17, formed around the opposite ends of the drum 17, 
and thence into the developing means 32 for reuse. 
On the other hand, sheets of transfer paper P are con 

tained in the cassette 6 which is removably mounted 
with a cassette rail 6, fitted into a cassette receiving rail 
154. Various types of cassette may be available in ac 
cordance with various sizes of transfer sheet and may 
be readily interchangeable as desired. The sheets of 
transfer paper P are supported on an inner plate 43 
within the cassette 6 and the inner plate 43 is biased up 
wardly by a spring 44 so as to normally urge the pile of 
transfer paper P against separator pawls 45 formed on 
the forward end of the cassette at the opposite sides 
thereof. By suitably selecting the spring constant of the 
spring 44, the pressure force with which the sheets of 
transfer paper P are urged against the separator pawl 
45 may be maintained substantially constant irrespec 
tive of the number of the transfer paper sheets P in the 
cassette 6. 
When the photosensitive drum reaches its predeter 

mined position, a signal is produced to lower a nor 
mally rotating paper feed roll 46 into contact with the 
uppermost sheet of transfer paper P so that the paper 
feed roll 46 cooperates with the separator pawl 45 to 
separate the uppermost transfer paper sheet P from the 
others and feed it leftwardly as viewed in FIG. 2. How 
ever, since register rolls 47 and 472 located adjacent 
to the cassette are stopped immediately after the feed 
roll 46 has been lowered, the transfer paper P fed out 
of the cassette 6 tends to be slack between guides 48, 
and 48, with the leading edge thereof bearing against 
the area of contact between the register rolls 47 and 
47. Immediately thereafter, the photosensitive drum 
17 produces a paper feed signal, in response to which 
the register rolls 47 and 47 start to rotate, thus feed 
ing the transfer paper P at a speed equal to the periph 
eral speed of the photosensitive drum 17. On the other 
hand, the paper feed roll 46 is again raised away from 
the stock of transfer paper P after a predetermined 
time, and thereafter the separated transfer paper is 
continuously fed only by the register rolls 47, 47.and 
subsequent feed means. 
The transfer paper separator belt 40 may be in the 

form of a narrow endless belt which passes from a sepa 
rator roll 49 disposed in very closely spaced relation 
ship with the photosensitive drum 17, and over a de 
flecting pulley 50, pulleys 52,522, deflecting pulley 51, 
pulley 523 back to the separator roll 41. The portion of 
the separator belt 40 extending between the pulley 52 
and the separator roll 49 bears against the drum 17 at 
a portion thereof corresponding to one end of the 
transfer paper sheet, and the portion of the separator 
belt 40 extending between the pulleys 52 and 52 is 
caused by the deflecting pulleys 50, 51 to follow a path 
deviated from the path of the transfer paper. The sepa 
rator belt 40 is driven by the separator roll 49 at a 
speed substantially equal to the speed of the photosen 
sitive drum 17. A portion of the separator belt 40 is 
sandwiched between one side edge of a transfer paper 
sheet P and the outer surface of the photosensitive 
drum i7 when the transfer paper P is brought into inti 
mate contact with the photosensitive drum 17 during 
the image transfer process. Thus, the separation of the 
separator belt 40 from the photosensitive drum 17 as 
accomplished at the separator roll 49 will force one 
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side edge of the transfer paper sheet P to be also sepa 
rated from the photosensitive drum 17. Once its side 
edge is so separated, the transfer paper P may be en 
tirely separated from the photosensitive drum 17 owing 
to its own self-supporting strength and to the action of 
the air blown from a blower 53 (FIG. 3) via a duct S4 
and through an air outlet 551, whereafter the transfer 
paper may be passed toward the drying-fixing station 
4. 
At the drying-fixing station 41, the unfixed transfer 

paper P is conveyed on a conveyor belt 57 driven by a 
roll 56, in the leftward direction as viewed in FIG. 2, so 
that the paper P is dried and fixed by the air blown from 
the duct 54 and intensely heated just below a heater 58. 
Most of the air thus heated by the heater 58 and con 
sumed for the drying is sucked into the blower 53 (FIG. 
3) through an intake port 59 disposed below the belt 57 
so that such air may be circulated for reuse in the dry 
ing and fixing process. The transfer paper P thus dried 
and fixed may be electrically discharged by a dis 
charger 60 so as to remove any residual charge from 
the surface of the paper P, whereafter it is passed via 
a discharge roll 61 to a discharge port 62 and dis 
charged therethrough onto the lid 7 of the cassette 6 
which also serves as a reception tray. 
With reference to FIG. 4, description will now be 

made of the operation of the above-described appara 
tus when used to copy book originals. The change-over 
of the operation mode from the foregoing mode for 
copying sheet originals to a mode for copying book 
originals may be accomplished in the manner described 
hereunder. The change-over button 13 is first de 
pressed to cause counter-clockwise pivotal movement 
of a lever 63, about a pin 638 through the cooperation. 
between a lever 13 and a projection 631 integral with 
the lever 632, thus lowering a roll 63 to disengage this 
roll 63 downwardly from a sheet original positioning 
groove 65 formed at one end of a cam 64 mounted to 
the lower portion of the original carriage 3, which is 
thus allowed to move leftwardly as viewed in FIG. 2 
until the roll 63 is received into a book original posi 
tioning groove 66. Such movement of the original car 
riage 3 from its position for sheet originals to its posi 
tion for book originals cuts off the supply of electrical 
drive to the sheet original transport means 2, thereby 
changing over the entire circuit to the book original 
copying position. In this operative position, the forward 
end of a book original to be copies, i.e., the forward 
end 67 of the original carriage's glass plate 67 (FIG. 
2) assumes the position which was occupied by the 
lamp. 19 and light receiving element 20 in the sheet 
original copying mode. 
A book original to be copied is placed on the car 

riage's glass plate 67 with the forward end thereof reg 
istered with the forward end 67 of the glass plate, and 
then the book original is held by the keep cover 4 (FIG. 
2). Thereafter, the copy button 14" (FIG. 1) is de 
pressed to produce an original start signal from the 
photosensitive drum 17 in the same way as described 
above with respect to the case of sheet original. This 
signal energizes an electromagnetic plunger SL3 so that 
upon disengagement of the roll 63 from the groove 66 
the original carriage 3 is moved leftwardly as viewed in 
FIG. 2 and at the same speed as the peripheral speed 
of the photosensitive drum 7 to accomplish a through 
slit exposure. Upon completion of such exposure, the 
original carriage 3 stops its leftward movement in re 
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sponse to its own signal corresponding to the size of the 
book original, whereupon the carriage 3 assumes its 
backward or rightward movement. The speed of this 
return movement is higher than the speed of the for 
ward movement to increase the copying efficiency. 
Upon return of the original carriage to its initial posi 
tion for the book original copying, the drive to the orig 
inal carriage 3 is cut off to stop it with the roll 63 re 
ceived in the groove 66. 
Where multiple copies of the same book original are 

to be obtained continuously, this may readily be ac 
complished by means of counter means 14 operatively 
associated with the copy button 14'. The counter 
means 14 converts the movement of the original car 
riage 3 into a count through the cam 64 and crank 69 
shown in FIG. 4, so as to hold the copy button 14' in 
depressed position until a preset number of copies has 
been counted up, thus enabling multiple copies to be 
provided. 

In the other points, the operation of the apparatus for 
book originals is identical with that for sheet originals. 

In the present embodiment of the copying apparatus, 
the photosensitive drum 17 can copy originals of vari 
able width up to that of JIS (Japanese Industrial Stan 
dard) A3 format and has a circumferential length 
somewhat greater than the length of the A3 format. 
Therefore, where the originals to be copied are sheet 
originals, one of sheet originals of A3 format may be 
fed for copying per full rotation of the photosensitive 
drum or two of sheet originals of A4 format may be fed 
at a time in a direction perpendicular to the longitudi 
nal axis thereof. If book originals are to be copied, the 
forward stroke (exposure stroke) of the original car 
riage 3 is followed by the return stroke which requires 
substantially as much time as the forward stroke, and 
thus the length of time required for providing one copy 
of a book original will be approximately twice the time 
required for one copy of a sheet original. More specifi 
cally, for originals of A3 format, one copy may be pro 
vided every two full rotations of the photosensitive 
drum, and for originals of A4 format, one copy may be 
provided per full rotation of the photosensitive drum. 
Such cycle difference arising from the different sizes 

of paper may be detected by a signal from the cassette 
6, and the cycle difference arising from the different 
type of original may be detected by a signal resulting 
from the change in position of the original carriage. 
Description will now be made of the start preparation 

preceding to an ordinary copying cycle and of the rest 
position and restart succeeding to the completion of 
one copying cycle. As has been described above, the 
copying apparatus of the present embodiment is of the 
liquid development type whereby toner particles in the 
developing liquid are fixed by evaporation and desicca 
tion of carrier liquid. Also, the blade cleaner 42, which 
may be formed of elastomer such as urethane rubber, 
nitride rubber, fluorine rubber, polysulfide rubber, 
acrylic rubber or the like and which is used to clean the 
photosensitive drum 17 to remove the toner or devel 
oping liquid remaining thereon after the image transfer, 
usually tends to permit a very small amount of toner to 
build up in the neighborhood of the cleaner's edge por 
tion 421. If the apparatus is stopped and left under such 
condition for many hours, the carrier collected at the 
edge portion 42 would evaporate to solidify the toner. 
If the apparatus is re-started to rotate the drum 17 
under such condition, the solidified toner would injure 
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the edge 42 of the cleaner 42 and/or the surface of the 
photosensitive drum 17 or might adversely affect the 
formed image on the drum surface. For these reasons, 
the copying apparatus of the present embodiment is ar 
ranged so that closing of the main switch 10 does not 
result in rotation of the drum 17 but only allows rota 
tion of the pump in the developing means 32 (FIG. 5) 
to stir and introduce the developing liquid 33 upwardly 
into a liquid supply pipe 70 (FIG. 2) so as to pour onto 
the blade cleaner 42. After the solidified toner at and 
near the cleaner's edge portion 421 is fluidized in a pre 
determined time, the photosensitive drum 17 begins to 
rotate and the fluidized toner is wiped off. After the 
photosensitive drum 17 has made at least one-half rota 
tion, the rolls 18 and 18 of the sheet original transport 
means 2 begin to rotate and enable a copying cycle to 
take place. 
On the other hand, if the power source should be left 

connected even after completion of the copying cycles, 
the photosensitive drum 17 will continue its rotation 
and this is not desirable in respect of the service life of 
the drum 17 and/or the blade cleaner 42. To avoid this, 
the copying apparatus of the present embodiment is 
also arranged so that when no further copying cycle is 
wanted after a previous one, the drum 17 may be auto 
matically stopped into a rest position irrespective of 
'ON' position of the main switch 10. The time allowed 
for such rest position is selected to a value longer than 
the time required for a sheet of transfer paper P with 
a copy image thereon to be discharged out of the appa 
ratus and for the entire surface of the photosensitive 
drum 17 to be cleaned up. In such rest position, depres 
sion of the re-start switch 12 in the operating portion 
9 will return all the apparatus parts to the position 
which was taken before the rest position. 

In an electrophotographic copying apparatus using 
the drum type image transfer system, various process 
elements are disposed around the entire periphery of a 
photosensitive drum. On the other hand, the photosen 
sitive drum and the surrounding process elements must 
permit ready removal and inspection thereof for the 
purpose of maintenance. Further, the photosensitive 
drum should desirably incorporate therein a tempera 
ture control mechanism for preventing formation of 
dews on the surface of the drum. 
The present invention also intends to satisfy such re 

quirements and provide a photosensitive drum support 
ing means which is simple to construct and handle and 
compact in structure. 
There are known two types of the photosensitive 

drum supporting means. One of them is of such a con 
struction that the opposite ends of the drum shaft are 
supported by bearing frame plates which may be in 
serted downwardly into the housing of the copying ap 
paratus. With such construction, however, the removal 
of the photosensitive drum which is sometimes re 
quired as mentioned above has involved nearly as much 
work as required in the complete disassemblage of the 
apparatus, and in addition, the size of the appparatus 
has become so large and hence expensive that the pro 
cess elements cannot be disposed above the drum. 

In view of these disadvantages, there has heretofore 
been proposed a support means of the type in which 
one end of the drum shaft is supported in a cantilever 
fashion by the frame of the machine housing and the 
drum shaft is driven to rotate so as to permit the drum 
to be removably mounted on the shaft. This latter type 
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has considerably eliminated the disadvantages peculiar 
to the former type, but it still suffers from a demerit 
that the rotatable shaft supported in the cantilever fash 
ion leads to an increased size of the supporting portion 
which is unsuitable for making the apparatus compact. 
Moreover, both the two types would encounter difficul 
ties in mounting a temperature control mechanism. 
The photosensitive drum supporting means of the 

present invention overcomes these problems. An em 
bodiment thereof is shown in FIGS. 5 and 9, where an 
arch-shaped front frame 71 (see FIG. 9) and a rear 
frame 72 formed of alloy casting are secured to the bot 
tom plate 74 of the copying apparatus body, the rear 
frame 72 having a drum shaft 73 securely inserted into 
the boss 72 thereof. 
The drum unit includes a drum 17 which comprises 

a cylindrical metal member, a photosensitive layer 
formed over the outer peripheral surface of the cylin 
drical member, and if required, a transparent resin film 
of high resistance covering the surface of the photosen 
sitive layer. The photosensitive drum 17 is held by and 
between front and rear flanges 84 and 842, whose inte 
gral bearing portions 848 and 844 are connected to 
gether preferably by three rods 86. A pipe 85 extends 
between the bearing portions 843 and 844. A bearing 
76 is held by the bearing portion 843. All these mem 
bers together constitute the drum unit. 
An axially movable thrust keep member 82 is pro 

vided to push the bearing 76 leftwardly as viewed in 
FIG. 5. The keep member 82 has a support fitting 80 
fitted outwardly thereof. A coil spring 83 is compre 
sively mounted between the keep plate 82 and the sup 
port fitting 80. The support fitting 80 is mounted on a 
support plate 79. These members together constitute a 
front support mechanism. 

Bearings 75 and 76 are mounted on the boss 72 of 
the rear frame 72 and held by a bearing box 75. An an 
ti-slip member 78 is provided for a bearing 76 secured 
to a fixed shaft 73 by means of screws. A drum gear 77 
is secured to the bearing box 75 and has a clutch pin 
87. 
The assemblage may be accomplished in the manner 

described hereunder. The front lid 1 of the apparatus 
5 housing is opened, whereafter the drum unit is inserted 
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over the shaft 73 through the arch-shaped space of the 
front frame 71 with the bearing portion 84 and pipe 85 
as the guide, so that the clutch hole 88 in the flange 84 
is engaged by the clutch pin 87, thus coupling the unit 
to the drum gear 77. In the manner as shown in FIG. 
9, a mounting projection of the support plate 79 of the 
front support mechanism is brought into abutment with 
the complementary portion of the front frame 71, and 
then the support plate 79 is positioned in place by posi 
tioning pins 81 and 81 and finally fastened by a screw 
81a, thus completing the assemblage. The drum 17 is 
now ready to be driven from a motor through the gear 
77. 
The removal of the drum unit from the shaft 73 may 

be accomplished by reversing the above-described se 
quence of procedures. During the course of assem 
blage, the coil spring 83 biases the drum unit toward 
the rear frame 72 via keep member 82, bearing 76, 
bearing portion 848 and front flange 84 to thereby pre 
vent any relative play between the parts. The spring 83 
will also absorb the vibrations or shocks which would 
occur during the transportation of the assembly. 
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it will thus be noted that the photosensitive drum 
supporting means of the present invention has the foll 
lowing various advantages. 

1. The use of a cantilever-fashioned shaft for the 
mounting and dismounting of the drum unit permits a 
compact design of the entire apparatus. 

2. The drum unit which is axially movable for mount 
ing and dismounting thereof permits all process ele 
ments to be disposed around the entire periphery of the 
drum and provides an excellent service effect. 

3. The drum shaft secured to the apparatus body 
readily enables incorporation of a heater (a) and a tem 
perature detector (b) and thus readily permits the pro 
vision of a control mechanism for stabilizing the copy 
ing process. 

4. The fact that the rear bearing for the drum unit is 
attached to the fixed shaft permits the drum unit to be 
readily mounted and dismounted. 
As shown in FIG. 6, the drum gear 77 is provided 

with a cam 157 adapted to actuate switches MS1 and 
MS4 to produce an original start signal, a cam 158 
adapted to actuated switches MS2 and MS5 to produce 
a paper feed and register signal, a cam 159 adapted to 
actuate switches MS81 and MS82 to produce a jam de 
tecting signal, and a cam 160 adapted to actuate a 
switch MS7 to produce a drum stop signal. The cam 
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160 is meant to predetermine the rest position for the 
drum and the portion of the drum which is to be stained 
with the cleaning blade during its rest position. The 
present embodiment is so designed that such stained 
portion of the drum may not be used as an image form 
ing area. 
Front and rear rails 5 and 5 are fixed to the upper 

ends of the frames 71 and 72 so as to slidably support 
the original carriage 3 by means of rollers to be de 
scribed. 
The original carriage 3 comprises a portion for copy 

ing book originals and a sheet original transport portion 
2. The sheet original transport portion 2 has a gear 89 
at one end thereof as seen in FIG. 3, and this gear is 
driven from a drive source in the apparatus body. 
Referring to FIGS. 7 and 8, the drive received by the 

gear 89 may be transmitted through a synchro-pulley 
90 coaxial with the gear 89, a synchro-belt 91 and a 
synchro-pulley 92 to a roll 211, and at the same time 
transmitted through a synchro-pulley 93 to a synchro 
pulley 94, from which the drive is transmitted to a roll 
18 under the control of clutch CL. 
The operative connection will now be described with 

reference to FIGS. 3 and 6. The drive from main motor 
M1 is transmitted via sprocket wheel 96, chain 95, 
sprocket wheel 98 to drive a relay shaft 97. The chain 
95 also drives sprocket wheels 99 and 100 rotatably 
mounted on the shafts of electromagnetic clutches CL2 
and CL3. Behind the clutches CL2 and CL3, sprocket 
wheels (01 and 102 different in number of teeth are se 
cured to the shafts of these clutches, and these two 
sprockets wheels are connected together by a chain 
103. Attached to the other end of the clutch CL2 is a 
drum 104 on which is wound a wire 105 in several 
turns. The wire 105 is guided therefrom in a cross fash 
ion to pass around a pulley 106, and has the opposite 
ends thereof secured to the opposite ends of an angle 
107. (FIG. 1) forming a part of the original carriage 3. 
The original carriage may be reciprocated by changing 
over the two clutches CL2 and CL3 to rotate the drum 
i04 in normal and reverse directions. 
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14 
One end of the relay shaft 97 carries a gear. 108 

which is in meshing engagement with the aforesaid 
drum gear 77, so as to transmit the drive from the 
motor to the drum gear. Between the drum gear 77 and 
the gear 89 of the original carriage is a relay gear train 
109-111 for transmission of the drive. Where a sheet 
original is to be copied, the gears 89 and 111 are in en 
gagement as shown, but where a book original is to be 
copied, the original carriage is shifted to break such en 
gagement. Another gear 116 is in meshing engagement 
with the drum gear 77 to drive the separator roll 49, 
which in turn drives conveyor belt 57 via sprocket 
wheel 117, chain 118, sprocket wheel 119 and drive 
roll 56. 
The other end of the relay shaft 97 carries thereon a 

sprocket wheel 112 for transmitting the drive via chain 
113 and sprocket wheel 114 to paper feed control 
means 15. 
By the paper feed control means designated at 115 in 

FIG. 6, the paper feed roll 46 (FIG. 2) will be lowered 
to begin feeding paper in response to a paper feed sig 
nal. After a preceding sheet of transfer paper has 
passed the register roll 47, this roll will be temporally 
stopped. Subsequently, the leading edge of a subse 
quent sheet of transfer paper now being fed will strike 
the roll 47 to form a loop. When the paper feed signal 
disappears, the register roll 47 will resume its rotation 
to start the transfer paper and the paper feed roll 46 
will rise to its initial position. These operations are all 
controlled electrically and mechanically. 

in copying apparatuses of the type having a recipro 
cating original carriage, there may occur to mind the 
following two types of means for supporting and guid 
ing the original carriage. 

1. As shown in FIG. 18, a pair of rails b, b. such as 
round rods are provided to an apparatus body a so that 
one rail b carries thereon a V-shaped roll c and the 
other rail b carries thereon a flat roller d, rollers c and 
d being secured to an original carriage e. This construc 
tion may be the most reasonable and ideal one with the 
only exception that the pair of rails b, b must be long 
enough to extend over the entire range of reciprocal 
travel for the carriage e, thus putting a great limitation 
in realizing a compact design of the apparatus. 

2. As shown in FIG. 19, a V-shaped railfand a flat 
railg which are both substantially as long as an original 
carriage e are provided on top of the apparatus body a, 
and the original carriage provided with rails i, i is dis 
posed on the rails f and g with retainer-held steel balls 
h interposed therebetween. In this case, the original 
carriage e, when moved, will be projected beyond the 
rails f, g of the apparatus body. Therefore, a design 
must be made so that the rails of the apparatus body are 
backed up by steel balls j interposed between rails f,g 
and rails i, i. This construction may be ideally excellent, 
but chattering could occur between various parts or un 
smooth sliding motion would be experienced if the rails 
and balls lack very strict dimensional precision. This 
would mean great difficulties in the manufacture, and 
a greater cost will be unavoidable because a sufficient 
strength or hardness is required for the steel balls and 
rails which are brought into point-contact. 
The present invention has improved the form as 

shown in item 2) above to eliminate the demerits 
thereof while leaving the merits thereof. 
FIG. 10 shows an embodiment of the means for sup 

porting and guiding the original carriage according to 
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the present invention. Front and rear frames of the 
copying apparatus are designated by numerals 71 and 
72, respectively. The original carriage 3 including a 
glass plate 67 may be guided by original carriage guide 
rails 5 and 52 secured to the frames 71 ad 72. The orig 
inal carriage 3 further includes front and rear angles 
107 and 107. Spaces A-D are defined between the 
rails and the angles. A pulley 106 has a wire wound 
thereon for reciprocally driving the original carriage 3. 
Within the spaces A and B there are disposed a num 

ber of horizontal rollers 163 journalled to a retainer 
161 by means of horizontal shafts 162, in the manner 

10 

as shown in FIG. 11. The rollers 163 in the space A are 
formed of a material of relatively high rigidity such as 
polycarbonate or the like, and determines the level of 
the original carriage 3 with respect to the rail 5. The 
rollers 163 in the space B are formed of a material hav 
ing a certain degree of resiliency such as hard rubber, 
and are dimensioned somewhat larger than the height 
of the space B so as to prevent any rattling of the car 
riage 3 in the vertical direction. 

In the other spaces C and D there are received a 
number of vertical rollers 165 and horizontal rollers 
166 journalled to a retainer 164. The rollers 165 and 
166 in the space C are formed of a material of high ri 
gidity and determines the vertical and horizontal posi 
tions of the original carriage 3. The rollers 165, and 
166 in the space D are formed of a resilient material 
and dimensioned somewhat larger than the vertical and 
horizontal dimensions of the space D so as to prevent 
rattling of the carriage in both of these directions. 
The resilient rollers 1631, 165 and 1661 are so 

shaped as shown in FIG. 21 or 22. In case of the hollow 
shape as shown in FIG.22, these rollers may be formed 
of the same material as that forming the rollers 163, 
165 and 166 of higher rigidity. For this purpose, a ma 
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terial having a high surface hardness and a good wear 
resistance may be selcted and the use of such material 
will lead to the economy of the material used. 
According to this embodiment, as will be appreciated 

from the foregoing, there is provided a reciprocating 
guide means comprising fixed rails 51, 5, and movable 
rails 1071, 107, provided vertically opposed relation 
ship forwardly and outwardly of the apparatus housing 
and reciprocable carriage 3 so as to define two sets of 
horizontally adjacent separate spaces A, B and C, D be 
tween the upper and lower rails. One of the two sets of 
spaces C and D accommodates therein horizontal rol 
lers 165 and vertical rollers 166 restrained in the free 
dom of vertical and horizontal movement by a retainer, 
and the other set of spaces A and B accommodates 
therein horizontal rollers 163 restrained in the freedom 
of vertical movement, thus providing guide mecha 
nisms. The rollers in at least one of the front and rear 
sets of guide mechanisms are resilient rollers dimen 
sioned slightly larger than the dimensions of the spaces 
in which these rollers are accommodated, so as to com 
pensate for any possible manufacturing error of the 
members forming the guide. Thus, the rollers and rails 
are in line-contact with one another and require no par 
ticular strength or hardness. For example, the rollers 
may be formed of plastics and the rails may be formed 
of aluminum alloy extrudate. Also, the resilient rollers 
can absorb any manufacturing error and this leads to 
the provision of a rattle-free smooth reciprocating 
mechanism without needing high precision. Moreover, 
the harder rollers 163, 165 and 166, even if dimen 
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16 
sioned slightly larger than the dimensions of the spaces 
therefor, have some degree of resiliency and can ac 
commodate to the spaces to such an extent that no 
practical inconvenience occurs, thereby presenting a 
high degree of precision. 
Further forms of the retainer are shown in FIGS. 23 

and 24. In FIG. 23, the retainer 161 holds a number of 
horizontal cylindrical rollers 163 in rectangular slots 
formed therein, and such rollers are disposed in the 
aforesaid spaces A and B, In FIG. 24, the retainr 164 
holds a number of vertical and horizontal cylindrical 
rollers 165 and 166 in rectangular slots, and these rol 
lers are disposed in the aforesaid spaces C and D. The 
opposite ends of the retainer 161 or 164 ar provided 
with dust-proof means 167 formed of felt or like mate 
rial so as to prevent entry of foreign particles into the 
roller portions within the rails. 
Thus, the cylindrical rollers disposed in separate 

cubic spaces make line-contact with the rails, which 
means so low a contact pressure therebetween that the 
rollers can be readily formed of economical synthetic 
eS1. 

The original keep cover 4 is formed of rubber or like 
material and mounted by means of hinge 144. A guide 
4 (FIG. 1) for facilitating the insertion of a sheet origi 
nal and a cover handle 4, for facilitating placement of 
a book original are formed on the upper surface of the 
keep cover 4 integrally therewith. The side edge por 
tion of the keep cover 4 which is adjacent to the en 
trance for sheet originals provides a sloped portion 145 
(FIG. 7) so as to facilitate the insertion of sheet origi 
nals. In order to enable the cover to be readily de 
tached and re-mounted when a bulky book original is 
to be copied, the hinge 144 of the original keep cover 
is constructed in the manner to be described below. As 
shown in FIG. 13, the hinge 144 comprises a hinge pin 
146 cut away as at 1461, a bearing member 147 for 
holding the pin 146 along substantially one half of the 
periphery thereof, and a cockable bearing member 148 
for holding the remaining portion of the pin 146. Nor 
mally, the bearing members 147 and 148 embrace the 
hinge pin 146 to thereby restrain the pin 146 with re 
spect to the member 148. By rotating the hinge pin 146 

45 for a certain angle until the cut-away portion 146 
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thereof faces the concave arcuate surface 148 of the 
bearing member 148, the bearing member 148 may be 
free to be cocked up for disengagement from the bear 
ing member 147. 
FIGS. 13 and 28 illustrate an embodiment of the 

hinge 144 as applied for the connection of the original 
keep cover to the original carriage of an electrophoto 
graphic copying apparatus. As seen, the hinge pin 146 
cut away as at 146 is mounted so that the cut-away sur 
face i46 of the hinge 146 faces upwardly and extends 
substantially horizontally when the original keep cover 
4 is horizontally placed on the carriage. The bearing 
members 147 and 148 are attached to the original car 
riage 3. To assemble the cover 4 to the carriage, the 
bearing member 148 is first cocked up about the pin 
1481 as indicated by chain line, whereafter the hinge 
pin 146 attached to the cover is received into the bear 
ing member 147, and then the cover 4 is raised to a sub 
stantially upright position so as to cause the cut-away 
surface 1461 of the hinge pin 146 to look out of the 
bearing member 147. Thereupon, the bearing member 
148 is returned from its cocked position to the position 
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as indicated by solid lines, thus completing the assem 
blage of the cover 4 to the original carriage 3. 

In this position, the hinge pin 146 is embraced by the 
bearing members 147 and 148 while the bearing mem 
ber 148 is restrained against pivotal movement about 
the pin 148 by the engagement between the concave 
arcuate surface 148 of the member 148 and the cylin 
drical surface of the hinge pin 146. Thus, a locked posi 
tion is established except when the cover 4 is raised to 
a substantially upright position. Accordingly, the cover 
4 is pivotally mounted to the original carriage without 
the possibility that usual opening and closing of the 
cover causes the bearing member 148 to be inadver 
tently opened to allow the escape of the hinge pin 146. 
The disassemblage of the cover 4 from the original 

carriage 3 may be accomplished by carrying out the 
above-described procedures in the reverse sequence. 
Thus, the hinge of the present invention enables the 

connection and disconnection between the hinge pin 
and the bearing portion to be readily accomplished 
simply by adding a single step to the normal opening 
closing operation, and moreover, the connection once 
established would not inadvertently be broken under 
normal conditions. Therefore, such hinge is suitable 
not only for attaching the original keep cover to the 
electrophotographic copying apparatus of the de 
scribed type but also for attaching a lid to other instru 
ments such as tape recorders and the like which require 
detachable attachment of the lid thereto. 
Referring now to FIGS. 7 and 8, a connector 149 is 

provided on the underside of the original carriage and 
connected to a connector 50 in the apparatus body. 

10 

15 

20 

25 

30 

This connection is broken when a book original is to be 
copied, because the original carriage is slightly dis 
placed in that case as described previously. Also pro 
vided are cams 51, 152 and 153 (FIGS. 5 and 7) on 
the underside of the angle 107. The cam 151 is en 
gageable with a microswitch MS14 to detect whether 
the original carriage is in the position for copying sheet 
originals or in the position for copying book originals, 
thereby changing over the electric circuit. The cam 152 
is engageable with a microswitch MS12 to stop the 
original carriage when it has moved backwardly during 
a book original copying cycle. The cam 153 is engage 
able with microswitches MS10 and MS11 to produce a 
reversing signal for formats A4 and A3. 

In the illustrated embodiment, a cassette 6 loaded 
with a stock of transfer paper is inserted in the appara 
tus body 1 by means of rails 6 and 154 (see FIGS. 
14-17). A cam 6 will strike a microswitch MS19 in the 
apparatus body and produce a signal indicating the 
proper positioning of the cassette. Where the cassette 
inserted contains paper of format A4 or smaller size, a 
cam 6a will actuate switches MS13 and MS16 to change 
over the circuit into a position for copies of format A4. 
Cassette 6 has a semi-fixed lid 7 and an openable lid 
7, which may be opened upon insertion of the cassette 
and also may serve as copy receiving tray. Separator 
pawls 45 are provided at the opposite sides of the paper 
feed end of the cassette 6. 
Turning back to FIG. 2, a top cover 161 and a cover 

163 for the drying-fixing means may be opened simul 
taneously by means of hinge 162. When the top cover 
is opened to a substantially upright position, almost ev 
erything except a few elements such as heater 58, dis 
charger 60, etc. will be exposed over the conveyor belts 
57. Therefore, if any jam should occur in the drying 
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fixing means 41, access may readily be provided to the 
jamming paper for removal thereof by opening the top 
cover 61. 
The main body 166 of transfer paper conveyor means 

including the conveyor belts 57 is rotatably supported 
together with separator means including separator belt 
40, by means of shaft 164, and is normally held in a pre 
determined position by a lock mechanism (not shown). 
By pulling a handle 65 after the top cover 161 has 
been opened, the lock mechanism may be released to 
allow the main body 166 to pivot about the shaft 164 
in counter-clockwise direction, thus opening all the 
copy paper path succeeding to the rgister rolls 47, 47 
so as to permit access thereto. Therefore, if any jam 
should occur in such section of the copy paper path, ac 
cess may again be provided to the jamming paper for 
the removal thereof. At this instant, the separator belt 
40 will be separated from the photosensitive drum 17 
so that any transfer paper jamming in the separator 
portion can be readily removed. 

Description will now be made in greater detail of par 
tial modifications and further embodiments of th 
copying apparatus of the present invention. 
As already noted, the copying apparatus of the pres 

ent invention employs the wet type development sys 
tem. The developing liquid used for such development 
system comprises a mixture of dielectric petroleum or 
like oil (carrier) and carbon or the like (toner). It is es 
sential that the mixture of the carrier and toner should 
be at a predetermined ratio to ensure good image for 
mation. 

In order to maintain the mixture at a predetermined 
ratio, the developing liquid must always be replenished 
with toner in proportion to the decrease thereof at each 
copying cycle. Means for accomplishing this is known 
from prior patents and other publications, which show 
a device comprising a lamp and a photocell disposed in 
opposed relationship with developing liquid interven 
ing therebetween, so that the photocell receives light 
transmitted through the developing liquid to convert 
the density variation in the developing liquid into an 
electrical signal, which operates a pump or like means 
to supply toner to the developing liquid. 
However, such a toner supply device encounters an 

inconvenience in that even if the pump or like means 
receives a toner supply signal, no toner would be sup 
plied unless toner is present in the container therefor. 
The means for detecting the amount of toner used 

with the present invention eliminates the above-noted 
inconvenience, and it optically or electrically detects 
the amount of toner remaining in the developing liquid 
and produces an alarm representing "no toner' when 
the density of the developing liquid is reduced below a 
set value lower than a predetermined value. 
A specific embodiment of such means will be de 

scribed in detail. Referring to FIG. 34, there is a block 
diagram for illustrating the principles of the inventive 
means. Letter A designates a first detector means com 
prising a lamp L and a light receiving element CdS; let 
ter B designates an automatic toner supply means com 
prising a plunger, motor, solenoid, etc.; letter C de 
notes a second detector means comprising transistors 
Q4, OS and having a set value Y for the ratio of toner 
lower than a predetermined value X for the first detec 
tor means A, letter D denotes an alarm-stop means 
comprising a transistor Q6 and a lamp L4; and DT1 and 
DT2 are amplifiers. 
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FIG. 35 shows an example of the electric circuit for 
the detector means of the present invention. Operation 
of such circuit will now be described. It is assumed that 
the quantity of the carrier liquid is normal and that the 
toner supply tank is filled with toner. If the density of 5 
the developing liquid passing through a transparent 
pipe PP exceeds the predetermined value X as shown 
in FIG, 37, the first detector means A will produce no 
detection signal and therefore, the transistors Q1 and 
Q2 will maintain "ON" and "OFF" states, respectively, 10 
so that the toner supply means B, i.e. solenoid SL will 
remain unenergized. 

if the density of the developing liquid becomes lower 
than the predetermined value X, the first detector 
means A will detect such a reduced density and pro- 15 
duce an output signal corresponding thereto and ac 
cordingly, the transistors Q1 and Q2 will be turned off 
and on, respectively, thus energizing the solenoid SL 
for toner supply. 

If, however, no toner is then present in the toner sup- 20 
ply tank, the toner supply will not actually take place 
in spite of the energization of the solenoid, thus result 
ing in a gradual reduction in the density of the develop 
ing liquid as the copy cycles proceed. When the density 
of the developing liquid is further reduced below the 25 
set value Y which is lower than the predetermined 
value X, the second detector means C will detect the 
set value Y with the aid of a voltage divided by resistors 
R12, R13, R14 and produce an output signal corre 
sponding to such set value, thus turning on the transis- 30 
tor Q6 of the alarm-stop means D and accordingly an 
alarm lamp L4, which will thus indicate "no toner.' Or 
alternatively, the main switch of the copying apparatus 
will be opened instead of the lamp L4 being turned on, 
thus deenergizing the copying apparatus itself. 35 
With the above-described arrangement, the toner 

supply will continue as long as solenoid SL is energized. 
To avoid this, transistor Q2 serially connected with the 
solenoid SL may be arranged so as to be turned on and 
off under the control of pulse output from a pulse oscil- 40 
lator OSC via transistor Q3, whereby a predetermined 
amount of toner supply will be effected intermittently 
when no pulse output is produced with the transistor 
Q3 being turned off. w 
The present embodiment is featurized in that integra- 45 

tion means O is additionally provided to ensure the . . 
aforesaid series of operations to take place more accu 
rately. As shown in FIG. 35, integration means O com 
prising a resistor R15 and a capacitor C1 is inserted be 
tween the second detector means C and the alarm-stop 
means D so that the output signal produced upon each 
operation of the second detector means C may be 
stored and integrated in the capacitor C1, thus energiz 
ing the alarm-stop means D when the charge potential 
of the capacitor has reached a predetermined level. 
In the embodiment of FIG. 36, integration means O2 

comprising transistors Q7-Q9 and capacitor C2 is con 
nected with the output of transistor Q2 serially con 
nected with solenoid SL. The transistor Q7 is turned on 60 
in synchronism with the energization of the solenoid 
SL, whereupon the capacitor C2 adapted to discharge 
through a circuit of .' 
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during a period longer than the oscillation period T of 
the pulse oscillator OSC is charged until a predeter 
mined charge potential is reached, whereupon the tran 
sistor Q8 is rendered conductive to turn on an alarm 
lamp L3. 
The accuracy of detection may be enhanced by ar 

ranging the integration circuit O2 so that the output of 
the last stage transistor Q9 thereof is fed back to the 
alarm stop means D whereby logic means E may be 
controlled by such output and the output of the second 
detector means C. That is, in the shown embodiment, 
the transistor Q8 is turned on to thereby render transis 
tors Q9 and Q6 non-conductive, so that transistor Q6 
will be controlled only by transistor Q5. Accordingly, 
when transistor O5 is in “ON” state, transistor O6 will 
conduct to turn on the lamp LA, thus providing an 
alarm. 

Alternatively, as shown by broken lines in FIG. 36, 
the integration means O may be arranged in such a 
manner that an integration means O3 comprising a re 
sistor R16 and a capacitor C3 is inerted between the 
first detector means A and the second detector means 
C so that the second detector means C may be con 
trolled by the integration value of such integration 
caS. 

Thus, according to the present invention, the amount 
of toner left in the developing liquid is detected and 
toner is automatically supplied when the ratio of toner 
to carrier becomes lower than the predetermined value 
X, and an alarm indicating "no toner' is produced 
when the ratio is reduced below a further lower set 
value Y. Therefore, when the stock of toner is ex 
hausted, no toner supply operation will be repeated nor 
copying at any improper density will take place, thus 
maintaining the density of the developing liquid under 
a good condition. Also, the addition of the integration 
means leads to the elimination of any malfunction and 
to a higher accuracy of detection of the toner amount. 

In FIGS. 35 and 36, MS designates a microswitch 
connected to a carrier liquid level indicator float and 
adapted to turn on an indicator lamp L1 when the liq 
uid level becomes lower than a predetermined value. 
An embodiment of the paper feed means according 

to the present invention will now be described in detail. 
In FIG. 38, an uppermost sheet P of copy paper stock 
P is fed by paper feed roll 46 and the leading edge 
thereof strikes against the nip between register rolls 47 
and 47, which are then stationary, so that the fed sheet 
will form a loop as indicated by P". Subsequently, the 
register rolls 47 and 47, are driven by a signal from the 
apparatus, thus timing the paper feed. The operation of 
the paper feed roll and the register rolls has conven 
tionally been controlled in the following manner: As 
soon as the drive to the paper feed roll 46 is connected, 
the drive to the register rolls 47 and 47 is discon 
nected to stop the register rolls; subsequently, the loop 
of the copy paper P' is formed, whereupon the drive to 
the register rolls is connected and at the same time the 
drive to the paper feed roll is disconnected. According 
to this method, there are provided only two positions, 
i.e., a position in which the paper feed roll is stationary 
while the register rolls are rotating and a position in 
which the paper feed roll is rotating while the register 
rolls are stationary. Therefore, control of these posi 
tions may be simply accomplished by a single switch 
having a normally open contact and a normally closed 
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contact corresponding to the said two positions, re 
spectively. 
Such a system has a demerit that no subsequent feed 

cycle is allowed before the leading edge of preceding 
copy sheet has passed through the register rolls, but 
such a demerit would lead to no essential inconve 
nience in the copying apparatus of the type using a re 
ciprocable optical system, because this provides the 
time allowance for the return stroke. 
However, if the aforesaid conventional system is used 

with a copying apparatus for sheet originals wherein no 
return stroke is involved and originals can be inserted 
in succession, paper feed means would encounter a 
barrier in accelerating the copying speed. 
The present invention also intends to provide paper 

feed means which can reduce the time interval between 
a preceding copy sheet and a subsequent copy sheet by 
the use of a control circuit identical with the conven 
tional system. 
FIG. 38 shows an embodiment of such paper feed 

means. In this embodiment, paper feed roll 46 is nor 
mally driven to rotate from a drive source in the appa 
ratus body. The paper feed roll 46 may also be verti 
cally moved by reciprocal movement of paper feed 
control shaft 131 via paper feed lever and arm 133 and 
134, so that the paper feed roll 46 may ride on the 
stock of copy paper P with the aid of its own weight or 
spring action so as to assume a paper drive position for 
feeding an uppermost paper sheet P', and may be 
raised away from the stock of paper P so as to assume 
a paper feed stop position. The register rolls 47 and 
47, can repeat rotation and stoppage alternately. 
As shown in FIG. 39, solenoids SL1 and SL2 are pro 

vided to effect the aforesaid control of the paper feed 
roll 46 and register rolls 471, 47. These solenoids may 
be energized by a single microswitch having a normally 
open contact and a normally closed contact, i.e., by a 
single paper feed signal. When a paper feed signal en 
ters in synchronism with the rotation of the photosensi 
tive drum 17, the normally open contact is closed to en 
ergize the solenoid SL1 so that the roll 46 is lowered to 
start paper feed. At the same time, the normally closed 
contact is opened to deenergize the solenoid SL2, but 
the register rolls 47 and 472 should not be allowed to 
stop their rotation before the leading edge of a preced 
ing copy sheet P has passed through these rolls. There 
fore, the rolls 47 and 47 continue to rotate until the 
preceding copy paper has completely passed there 
through. After the rolls 47 and 47, have stopped rotat 
ing, the leading edge of a succeeding copy sheet P' 
strikes the nip between the rolls 47 and 47, so that the 
copy sheet P' forms a loop. Thereafter, the paper signal 
is cut off to deenergize the solenoid SL1 and energize 
the solenoid SL2, so that the register rolls 471 and 472 
resume their rotation to start the copy sheet P', where 
upon the paper feed roll 46 is raised to stop its paper 
drive. Thus, timed paper feed cycles may be mechani 
cally accomplished according to the present invention. 

In FIGS. 39 and 40, shaft 120 is normally rotated as 
a paper feed control drive source via chain 13 and 
sprocket 114. A gear 121 secured to the shaft 120 has 
a cam 123 connected thereto by means of spring clutch 
125. The cam 123 is adapted to pivotally move a cam 
follower 132 to thereby rotate the paper feed control 
shaft 131. The drive of the gear 12 is also transmitted 
to a gear 122 which is free relative to the shaft of the 
register roll 47, and the gear 122 in turn drives the roll 
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47 via a spring clutch 140. The aforesaid timed paper 
feed cycles may be provided by controlling the opera 
tion of the spring clutch 140 through a time delay 
mechanism. 
When no paper feed takes place, the solenoids SL1 

and SL2 are in inoperative and operative conditions, 
respectively. In such a case, the cam 123 pivotally 
moves the cam follower in clockwise direction as 
viewed in FIG. 39, and accordingly the shaft 131 and 
lever 133 (FIG. 38) are also pivotally moved in the 
same direction, thus raising the paper feed roll 46 away 
from the stock of copy paper P. Thus, with the sole 
noids being inoperative, the paper feed control lever 
128 connected to link 129 by pin 129 is pulled by 
spring 130 to rotate clockwise about the shaft 128 
until the lever strikes against a stop 1282, whereby the 
end pawl of this lever is engaged in a notch 127 formed 
in the flange of the cam 123 adjacent to the clutch 125, 
thereby stopping the cam 123 in that position, and at 
the same time, actuating a minute pawl on the circum 
ferential surface of the outer wheel 126 of the spring 
clutch 125 to loosen the spring and disengage the 
clutch 125, thus cutting off the drive to the cam 123. 
A spring 124 for preventing reverse rotation is pro 
vided between an inner clutch wheel 121 integral with 
the gear 121 and an inner clutch wheel 123 integral 
with the cam 123. 
Solenoid SL2 attracts link 135 rightwardly as viewed 

in FIG. 39 or 42, thus rotating pin 135' and lever 135 
in counter-clockwise direction. This causes pin 135 or 
lever 135 formed on the lever 135 to be actuated in 
counter-clockwise direction, thereby disengaging the 
upper end pawl of the lever 135 from the surface of 
delay drum 137 which is free relative to the shaft of 
the register roll 47. A lever 135 connected to the 
lever 135 by a spring 138 is also rotated counterclock 
wise to engage its upper end pawl in the notch 137 of 
the delay drum 1371. Thereupon, the register roll 47 
is driven by gears 121, 122 through spring 140, and 
driven shaft 140, of the spring clutch 140. The delay 
drum 1371, which is urged against the driven shaft 140, 
by spring receiver 137 and spring 136 secured to the 
register roll shaft 47 and frictional keep ring 1376 
slidably mounted on that shaft through the cooperation 
between pin 1374 and slot 1375, is prevented from ro 
tating by the engagement between the said pawl 135 
and the notch 1372. - 
When a paper feed signal enters, solenoids SL1 and 

SL2 are energized and deenergized, respectively, by a 
common switch, as described previously. In FIG. 41, 
link 129 and lever 128 are actuated to release cam 123 
and outer clutch wheel 126, so that the drive from the 
gear i2 is transmitted to spring 25 and cam 123, 
which is thus rotated clockwise to cause cam follower 
132 to drop into the recessed step 123 of the cam 123 
and pivotally move in counter-clockwise direction, 
whereupon the paper feed roll 46 rides on the stock of 
copy paper P to start paper feed. 
Upon deenergization of the solenoid SL2, the lever 

135 is pulled back by the spring 139 and the lever 135 
is rotated clockwise, so that the delay drum 137 is fric 
tionally driven to rotate counter-clockwise by the 
driven shaft i40. The lever 135 is urged against the 
surface of the drum by the spring 138 (FIG. 43). 
During the while the delay drum 137 rotates about 

300 as shown in FIG. 44, the preceding copy sheet has 
passed through the register rolls 47, 47, and the lead 
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ing edge of the subsequent copy sheet has not yet 
reached the register rolls. At this point of time, the end 
pawl of the lever 1353 is engaged with another notch 
137 formed in the delay drum 137 to prevent the rota 
tion of the drum 137 and at the same time to hold the 
coarse surface (or minute pawls) of the outer clutch 
wheel 140. As a result, the clutch spring 1401 is loos 
ened to cut off the drive to the register roll 47. 
Thus, the leading edge of the copy sheet fed by the 

paper feed roll 46 strikes the nip between the register 
rolls 47 and 47 which are now stationary, so that the 
copy sheet forms a loop to provide timing for the copy 
ling. 
When the paper feed signal disappears, the solenoid 

SL2 attracts the link 135 to disengage the lever 1353 
from the notch 137 and thereby release the outer 
clutch wheel 140, so that the register roll 47 is rotated 
to start the copy sheet. 
Thereupon, the solenoid SL1 is deemergized, but be 

cause the lever 128 is then riding on the circumferen 
tial surface of the cam 123 (which is greater in diame 
ter than the outer clutch wheel 126), the cam 123 is ro 
tated to actuate the cam follower 132 to raise the paper 
feed roll 46, whereupon the notch 127 is engaged by 
the lever 128 to bring about the position of FIG. 41 in 
which the cam 123 is stopped. 
The delay drum 137 is stopped at the position of 

FIG. 42 where the notch 137 thereof is engaged by the 
lever 135, and thus it is ready for a subsequent cycle. 

In the above-described embodiment, the paper feed 
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roll 46 is vertically moved to control the paper feed, 
but alternatively the control may be accomplished by 
intermittently rotating the paper feed roll while making 
it always bear against the stock of copy paper. In this 
latter case, the cam 123 may be replaced by a gear to 
rotate and stop the shaft of the paper feed roll 46. 
Further, in the apparatus of the type in which an orig 

inal carriage or an optical system for the through-slit 
exposure is reciprocated, the paper feed signal may 
also be produced by such reciprocating member. 
The present invention is characterized in that a single 

signal source or a single drive source is used to accom 
plish a cycle of operation which comprises the steps of 
starting the paper feed by means of the paper feed roll 
46, completing the feeding of a preceding copy sheet 
through the register rolls 47, 47, and stopping these 
rolls, feeding a subsequent copy sheet until the leading 
edge thereof reaches the register rolls to form a loop, 
starting the paper feed action of the register rolls, and 
stopping the rotation of the paper feed rolls. 
To accomplish this, there is provided a transmission 

system leading from drive source 114, 120 via clutch 
125 to rotatable paper feed control member 123, and 
a transmission system leading from the drive source via 
clutch 140 to register rolls 47, 47. Thus, a paper feed 
signal enters to release the rotatable control member 
123 from its blocked position (resulting as from mem 
bers 126-130) and thereby start the paper feed while 
starting to rotate timing members (such as delay drum 
137, link 135, levers 135, 135, 135) which control 
the clutch in the transmission system leading to the reg 
ister rolls; after a predetermined time (i.e., the time re 
quired for a preceding copy sheet to completely pass 
through the register rolls 471, 472), the timing members 
are operated to stop the register rolls 47, 47, where 
upon the leading edge of a subsequent copy sheet 
strikes these rolls to form a loop; thereafter the paper 
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feed signal is cut off to stop the paper feed, whereupon 
the register rolls 47 and 47 reverse their directions of 
rotation to start the copy sheet nipped therebetween. 
In this way, paper feed can be effected with accurate 
timing. 
Moreover, the construction for this purpose can be 

provided by a relatively simple mechanical construc 
tion. 
Furthermore, when applied to the copying apparatus 

of the type which permits successive insertion of origi 
nals, as described previously, the paper feed system of 
the present invention enables successive originals to be 
received in synchronism with the paper feed speed pro 
vided by the present invention, thus enhancing the 
copying speed. 

Description will now be made specifically of the 
transfer paper separator means of the copying appara 
tus according to the present invention. 
The transfer paper separator means of the present in 

vention includes a narrow belt 40 endlessly passing 
over separator roll 49 and deflecting pulleys 50, 51, 
52-528. A portion of the belt 40 which extends be 
tween separator roll 49 and pulley 523 is guided par 
tially along the periphery of photosensitive drum 17 at 
one end thereof and interposed between transfer paper 
sheet P and the drum 17, and a portion of the belt 40 
which extends between pulleys 52, and 52, is guided by 
the action of deflecting pulleys 50, 51 along a path de 
viated from the path of the transfer paper P, and is 
driven at the same speed as the photosensitive drum 17. 
When the separator belt 40 is separated from the 

photosensitive drum 17 by the separator roll 49, it will 
act to force one side edge of the transfer paper P away 
from the photosensitive drum 17 and the transfer paper 
P may be bodily separated from the drum 17 due to its 
own self-supporting strength and to the force of the air 
blown from duct 54 through air outlet 55, and then di 
rected toward a subsequent process station by con 
veyor belts 57. 
Once it has completed such separating action, the 

belt 40 must return to its position just prior to a subse 
quent image transfer cycle in which another transfer 
sheet P is supplied to the drum 17. If the belt 40 
contacts the drum 17 during such return travel, it 
would be stained by the developing liquid on the drum 
17 and would in turn stain the transfer paper during the 
next separating cycle. Furthermore, the path for such 
return travel must not intersect the path of the transfer 
paper P. 

In order to provide a safe path of circulation, a pair 
of upper and lower deflecting pulleys 50 and 51 are 
used to provide two different planes of path, i.e., the 
separation path between the pulley 52a and the separa 
tor roll 49 and the return path between the pulleys 52. 
and 522. In this case, the belt 40 is twisted at four points 
in its path from roll 49 to pulley 50, in the manner as 
shown in FIG. 53. Twisting of a belt having a width 
would necessarily create some dilation in the twisted 
edge portions which would reduce the life of the belt. 
To avoid this, the deflecting pulleys 50 and 51 must be 
inclined so that the return path of the belt 40 may as 
much as possible approach the corresponding side edge 
of the transfer paper. The angle of such inclination may 
advantageously be within 45 with a good result, i.e., 
minimization of the angle of twist of the belt. 
On the other hand, the separator belt 40 will contact 

the photosensitive drum 17 during the image transfer 
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process with an undesirable result that the back side of 
the belt is stained with the developing liquid and the 
stained back side of the beit during its return course 
will in turn stain a subsequent transfer paper sheet P 
fed to be separated. Therefore, the present invention 
provide a belt cleaner 141 of felt or like material dis 
posed in the return path of the belt 40 to remove the 
developing liquid from the stained belt, thus preventing 
transfer paper sheets from being stained. 
An electrically charged area 142 (FIG. 55) provided 

by image transfer charger 39 is intended to transfer a 
formed image from the photosensitive drum 17 to a 
transfer sheet P, but it tends to transfer the toner in the 
developing liquid from the photosensitive drum to the 
separator drum 40. Such toner may also result in 
stained transfer sheets. To prevent such toner from 
being transferred to the separator belt, the present in 
vention further provides a shield plate 143 disposed at 
the charged area 142 and between the charger 39 and 
the separator belt 40 so as to protect the belt 40 against 
electric charge. 
An embodiment of the drying-fixing means according 

to the present invention will now be explained. 
After the image transfer has been completed, a trans 

fer paper sheet P is separated from the photosensitive 
drum, 17 in the same manner as described above and 
then transported to drying-fixing means 41. According 
to the present invention, the transfer paper is dried by 
the use of heater 58 and air as mentioned previously. 
The air for drying the paper is blown from a blower dis 
posed externally of the rear frame 72, through duct 54 
and air outlet 55, into the drying-fixing means 41. At 
the same time, part of the air flows through the outlet 
55 of the duct 54 into a triangular space S provided be 
tween the photosensitive drum.17 and a transfer paper 
sheet P being separated therefrom, thus assisting in the 
separation of the paper P. 
That part of the air thus used for the separation also 

flows with the transfer paper into the drying-fixing 
means 41. , 

In the drying-fixing means 41, the air is heated by the 
heater 58 and such heated air flow and the direct heat 
from the heater 58 cooperate together to dry and fix 
the image on the transfer paper P. Thereafter, the air 
is sucked into a blower through an intake port 59 pro 
vided below the conveyor belts 57 and extending 
through the rear frame 72, and is further directed into 
the duct 54 for recirculation. 
Such recirculation and reuse of the air once used for 

the drying-fixing process will never adversely affect the 
drying-fixing effect if a proper temperature condition 
is maintained. The reuse of the air heated by the heater 
58 leads to a much greater thermal economy than in 
the case where such air is all discharged out of the ap 
paratus, and it is also useful in providing a quick tem 
perature rise in the drying-fixing means 41 at the initia 
tion of the operation. 
Further, the fact that part of the air used for the dry 

ing-fixing process is directed to the transfer paper sepa 
rator station to assist in the paper separation leads to 
the elimination of any additional auxiliary means for 
separation, and this in turn leads to a compact and sim 
ple construction of the copying apparatus. 
Furthermore, since the air outlet 55, is disposed 

above the conveyor belts 57 and the intake post 59 is 
disposed below the conveyor belts 57, the air may flow 
through the drying-fixing means 41 in the direction 
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from up to down with respect to the conveyor belts 57. 
This ensures the transfer paper P on the conveyor belts 
57 to be both urged and attracted downwardly against 
these belts for positive transportation. Where only the 
downward attraction takes place, there would occur a 
danger that if a number of transfer sheets P in over 
lapped relationship is carried to the conveyor belts, 
only the lowermost one of them would be attracted to 
the conveyor belts while the other sheets would fly up 
to jam various parts of the apparatus. According to the 
present invention, however, both the downward urge 
and the downward attraction take place at a time so 
that even if a number of overlapped paper sheets is car 
ried thereto the uppermost one of them is kept against 
flying up, thus ensuring a positive transportation of all 
the transfer sheets. 
As described previously, the photosensitive drum 17 

comprises a photosensitive layer covered with a trans 
parent dielectric layer, and therefore, in an atmosphere 
of high humidity, the moisture might penetrate through 
the outer dielectric layer to the inner photosensitive 
layer, thereby reducing the contrast of the formed 
image thereon. According to the present invention, this 
may be avoided because part of the heated air blown 
through the air outlet 55 for assisting in the paper sep 
aration impinges on the surface of the photosensitive 
drum 17 to suitably heat this drum and remove any 
moisture from the photosensitive layer thereof, thus 
preventing the reduction in the image contrast irre 
spective of a highly humid atmosphere. 
Transfer paper passes through a narrow path from 

the paper feed station to the discharge port and this 
tends to cause jamming for various reasons. In this re 
gard, a design must be made to permit ready removal 
of any jamming transfer sheet. The top cover 161 of the 
copying apparatus is adapted to be opened to substan 
tially upright position by means of hinge 162, and the 
back side of the cover 161 is provided with means such 
as drying-fixing cover 163 and guide 163 for directing 
the heated air from the duct 56 to the transfer paper P. 
By opening the top cover 161 as shown in FIG. 51, 

the conveyor belts 57 in the drying-fixing station 41 
may all be exposed except the space occupied by a few 
parts such as heater 58 and discharger 60, thus provid 
ing a ready access to any jamming paper in the drying 
fixing station 41 for the removal thereof. 
A main plate 166 for the transfer paper conveyor 

portion is provided to support various elements form 
ing the lower portion of the drying-fixing means 41 
such as conveyor belts 57, reflector plate 41 and heat 
ed-air intake port 59, and some other elements adja 
cent to one end of the photosensitive drum such as sep 
arator belt 40, image transfer charger 39, transfer 
paper guide 180, etc. The main plate 166 is mounted 
to the apparatus body for pivotal movement about shaft 
164 in counter-clockwise direction, in the manner as 
shown in FIG. 52. 
After the top cover 161 has been opened as de 

scribed above, the main plate 166 may be pivoted or 
opened so as to provide a large access space between 
the transfer paper separator assembly and the photo 
sensitive drum, thus permitting any jamming paper 
sheet in such portion to be removed therefrom. 
Thus, according to the present invention, all the path 

for transfer paper is readily accessible for the proper 
treatment of any jamming paper sheet therein. In addi 
tion, such paper treatment can be done readily and 
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quickly by any layman because of the simple construc 
tion in which the upper portion of the drying-fixing 
means may be opened upwardly and the lower portion 
may be opened downwardly. 
An embodiment of the means for repeating the copy 

ing cycle in the copying apparatus of the present inven 
tion will be described hereunder. Such means is effec 
tively applicable to repeat the copying cycle as fre 
quently as desired. For example, where each 10 copies 
of five different originals are to be obtained by the 
copying apparatus of the present invention, the number 
of copies desired may be set to the value 10, whereafter 
a first original may be set in position and then a copy 
button depressed, whereby the apparatus will continue 
its operation until 10 copies of the first original are pro 
duced, whereupon the apparatus is stopped. Simply by 
depressing the copy button again, the same process 
may be repeated for each of the other four originals, 
thus providing 10 copies of them each. 
With the conventional system for such repeated 

operation, resetting to a set value has taken place dur 
ing the depression of the button and this could cause an 
error in the desired number of copies because the reset 
ting could not be completed if the button was released 
after a short-time depression. According to the present 
invention, however, no such error can occur because 
once the copying cycles up to a set value have been 
completed, the resetting to the set value is automati 
cally effected as will be described below. 
Also, the conventional system has required the oper 

ator to rotate a set dial when he wants to urgently stop 
the copying apparatus for some reason or other, 
whereas the present invention enables the apparatus to 
be quickly stopped simply by depressing an urgent stop 
button. 
Furthermore, according to the present invention, a 

start button is disposed centrally of the copy cycle set 
ting dial and this leads to the compactness of the entire 
means. The other features of the present invention will 
become more fully apparent from the following de 
scription of an embodiment thereof. 
Referring to FIG. 56, a copy cycle setting dial 181 is 

integral with a click wheel 182 and rotatably supported 
by bearing 183. The circumferential surface of the 
click wheel 182 is formed with teeth corresponding to 
the numbers provided on the copy cycle setting dial. A 
projection 184a formed on a click 184 is urged into en 
gagement with one of said teeth by a spring 185, so that 
the number of copy cycles once so set can never be 
changed by a shock which may occur during the reset 
ting (FIG. 57). One end of the click 184 is pivotally 
mounted on a stay 186 extending between a front side 
plate 189 and a rear side plate 190, thus providing a 
pivot point for the click 184. The back side of the click 
wheel 182 has a projection 182a which provides a stop 
member engageable with the projection 191a of ratchet 
wheel 191 to determine the set position of the ratchet 
wheel. The outer circumference of the ratchet wheel 
191 is formed with teeth, one of which is engaged by 
a pawl 199 attached to a support shaft 197 secured to 
an actuator arm 96, said pawl 189 being slightly urged 
against the ratchet wheel 191 by a pawl spring 198. The 
ratchet wheel 191 may be sequentially rotated as the 
pawl 199 is pivotally moved with the pivotal movement 
of the actuator arm 196. 
The actuator arm 196 is pivotally movable about a 

bearing 201 fixed to the rear side plate 190, and is nor 
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mally biased counter-clockwise by a spring 200. The 
arm 196 may be rotated clockwise against the force of 
the spring 200 by a signal applied from the apparatus 
to be controlled by the present means. The arm 196 is 
also formed with a slot in which the stay 187 is received 
to control the amount of movement of the arm. When 
no signal is applied to the present means, the pawl 199 
is disengaged from the toothed surface of the ratchet 
wheel 191 by a pin 202 secured to a member 195, in 
the manner as shown in FIG. 58. 
When a signal is applied to the arm 196, the pawl 199 

is engaged with one tooth of the ratchet wheel 191 as 
shown in FIG. 60, thereby advancing the ratchet wheel 
by one tooth, The ratchet wheel 191 has a reset spring 
192 therein for biasing the ratchet clockwise. Disposed 
around the outer circumference of the ratchet wheel 
191 is a control member 203, which is biased for clock 
wise rotation about the stay 188 and which has a pro 
jection 203a engageable with the projection 191b of 
the ratchet wheel 191. This projection 191b is adapted 
to engage the control member 203 during the last one 
of the set copying cycles. Disposed at the center of the 
copy cycle setting dial 181 is a push button 204 which 
is connected to a center shaft 194. The center shaft 194 
is mounted for movement in the axial direction with re 
spect to the ratchet wheel 182 by means of bearing 
201, and biased rightwardly (as viewed in FIG. 56) by 
a spring 205. Intermediately of and perpendicularly to 
the center shaft 194 there is fixed a member 193 for 
preventing the rotation of the center shaft and this 
member is slidable in a cut-away portion 206d formed 
in a bushing 206 interposed between the click wheel 
182 and the bearing 201. When the shown device is in 
operative, the member 193 bears against the right end 
of the cut-away portion 206a, as shown in FIG. 56. The 
member 193 is adapted to move in a groove 195a 
formed in a guide member 195. On the back side of the 
preset device there is provided a microswitch 207 actu 
ated by the axial thrust of the center shaft. Also pro 
vided is an urgent stop button which is axially movable 
but prevented from rotation by groove 208b. 
Intermediately of the push button 208 is formed a heli 
cal groove 208a in which is received a pin 210 secured 
to a pivotable member 209, so that the pivotable mem 
ber 209 may be pivoted clockwise (as viewed in FIG. 
52) when the push button 208 is depressed. A pin 211 
is secured to the pivotable member 209 and engageable 
with the projection 203c of the control member 203. 

In operation, the copy cycle setting dial 181 is first 
rotated until it is set to a desired number of copy cycles. 
During that time, the pawl 199 is disengaged from the 
tooth of the ratchet wheel 191 as shown in FIG. 61, and 
the projection 203b of the control member 203 is en 
gaged and stopped by the end of the member 193 se 
cured perpendicularly to the center shaft while another 
projection 203a is disengaged from the outer circum 
ference of the ratchet wheel. Therefore, the ratchet 
wheel 191 is rotated by the force of the spring 192 until 
the projection 191a of the ratchet wheel strikes the 
projection 182a of the click wheel 182 which is to be 
set together with the dial 181, thus setting the click 
wheel to its start position. Subsequently, the start but 
ton at the center of the dial is depressed to thereby 
cause the center shaft to actuate the microswitch 207 
and at the same time release the engagement between 
the member 193 and the projection 203b of the control 
member 203, while the other projection 203a is biased 
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into engagement with the outer circumference of the 
ratchet wheel by the spring 212 to thereby prevent re 
verse rotation of the ratchet wheel. When the start but 
ton is released, the member 193 secured perpendicu 
larly to the center shaft is engaged with one side of the 
projection 203b of the control member to maintain the 
start button in its depressed position. The other side of 
the projection 203b is engaged with the edge of the 
ratchet wheel to thereby ensure the prevention of the 
ratchet wheel's reverse rotation. 
Since the microswitch 207 has been actuated, the ap 

paratus is started to reciprocate the actuator arm 196. 
The pawl 199 advances the ratchet wheel 191 against 
the friction between the ratchet wheel and the projec 
tions 203a, 203b of the control member and against the 
force of the spring 192. 
The position before the last one of the set copy cycles 

is shown in FIG. 58. The last copy cycle is shown in 
FIG. 60. In the last copy cycle, the projection 191b of 
the ratchet wheel pushes the projection 203a of the 
control member 203 to rotate this member in counter 
clockwise direction. As a result, the square engagement 
between another projection 203b and the member 193 
perpendicularly secured to the center shaft is released 
to allow the center shaft to be returned by the spring 
205, thus opening the microswitch 207. When the pawl 
199 is disengaged from the ratchet upon completion of 
the last cycle (FIG. 61), the engagement between the 
projection 203b of the control member and the mem 
ber 193 secured perpendicularly to the center shaft is 
now in the form of an end-to-end engagement which is 
insufficient to provide a sufficient friction to prevent 
reverse rotation of the ratchet wheel 191, whereby the 
ratchet wheel is reset to its initially set value. 
A second depression of the start button will cause the 

above-described operation to be repeated. 
When it is desired to urgently stop the apparatus dur 

ing the repeated copying cycle, the stop button 208 
may be depressed to cause the pivotable member 209 
to pivot clockwise due to the described construction, 
thereby bringing the pin 211 secured to that member 
209 and the projection 203c of the control member 
into engagement, and thus actuating the control mem 
ber in counter-clockwise direction. 
The control member 203 is thus given the same 

movement as when the repeated copy cycles have been 
completed, so that the apparatus is stopped to reset the 
ratchet wheel. , . 

In the illustrated embodiment, the friction between 
the projection 203a of the control member and the 
outer circumference of the ratchet wheel 191 is utilized 
as detent means for the ratchet wheel, but a more reli 
able detent effect would be provided by providing the 
ratchet teeth with coarse surface. 
Description will finally be made of the electric con 

trol in an embodiment of the copying apparatus ac 
cording to the present invention. 
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In the copying apparatus according to the previous 
embodiment, the original carriage 3 is provided with a 
book original carriage means 67 (glass plate) and a 
sheet original transport means 2 supported on the an 
gles slidable along rails 51, 5 by means of rollers. The 
sheet original transport means has a gear 89 at the for 
ward end thereof, and this gear is driven from drum 
gear 77 integral or coaxial with photosensitive drum 17 
via relay gears 109-111, as shown in FIGS. 3 and 4. 
The drive imparted to the gear 89 is transmitted via 

65 

30 
synchro-pulleys 90, 92 and synchro-belt 91 to roll 21, 
and further via synchro-belt 93 to pulley 94, and thence 
to roll 18 under the control of clutch CL1. The drive 
from main motor M of FIG. 2 is transmitted via 
sprocket wheel 96, chain 95, sprocket wheel 98, relay 
shaft 97 and gear 108 to drive drum gear 77 and photo 
sensitive drum 17. When sheet originals are to be cop 
ied, gears 89 and 11 are in engagement, but when book 
originals are to be copied, gear 89 is displaced out of 
engagement with gear 11 as described below. 
Chain 95 also drives sprocket wheels 99 and 100 ro 

tatably mounted on the shafts of electromagnetic 
clutches CL2 and CL3. Behind the clutches CL2 and 
CL3, sprocket wheels 101 and 102 different in number 
of teeth are secured to the shafts of these clutches, and 
these two sprocket wheels are connected by a chain 
103. Attached to the shaft of the clutch CL2 is a drum 
104 on which is wound a wire 105 in several turns. The 
wire 105 is guided therefrom in a cross fashion to pass 
around a pulley 106, and has the opposite ends thereof 
secured to the front and rear ends of the original car 
riage 3. The original carriage may be reciprocated by 
selectively using the two clutches CL2 and CL3 to ro 
tate the drum 104 in normal and reverse directions. 
The gear ratio of gears 101 and 102 is selected such 
that the return stroke of the carriage may be faster than 
the forward stroke. 
When copying operation is started and preparatory 

operations for developing and other various means are 
completed, the photosensitive drum 17 begins rotating 
while the original carriage 3 is stopped in its normal po 
sition for copying sheet originals with gears 89 and ill 
in engagement and with rolls 21, 212, 181, 18, being in 
rotation. When a sheet original is inserted from the 
right of the apparatus into the nip between rolls 18 and 
182, it is transported leftwardly. As soon as the leading 
edge of the sheet original is detected by lamp 19 and 
light receiving element 20, the rolls 18 and 18 are 
temporally stopped from rotating, and thus the original 
is also stopped. 
When the photosensitive drum 17 comes to a prede 

termined position, the cam 157 of drum gear 77 actu 
ates microswitches MS1 and MS4 (operable for format 
A4 or smaller sizes) in succession to produce an origi 
nal start signal, whereupon the rolls 18 and 18 
resumes their rotation so that the original is further 
transported leftwardly in synchronism with the rotation 
of the photosensitive drum 17 and discharged upwardly 
out of the apparatus by rolls 211 and 212. 
Change-over of the operation mode to a book origi 

nal copying mode may be accomplished by depressing 
change-over button 13 to cause counter-clockwise piv 
otal movement of lever 632 about pin 633, as viewed in 
FIG. 4, through the cooperation between lever 13 and 
projection 631, thus lowering roll 63 to disengage this 
roll downwardly from sheet original positioning groove 
65 formed in cam 64 mounted to the lower portion of 
the original carriage 3. When the original carriage 3 is 
moved leftwardly, the roll 63 is received into book orig 
inal positioning groove 66 by means of spring 634, and 
the sheet original transport means 2 is also moved with 
the carriage 3 to break the engagement between gears 
89 and 111. At this time, the forward end 67 of the 
original carriage's glass plate 67 assumes the position 
which was occupied by the photoelectric means 19, 20 
during the sheet original copying mode. 
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Thereupon, a book original to be copied is placed on 
the carriage's glass plate 67 with the forward end 
thereof registered with the forward end 67 of the glass 
plate, and then the book original is held by the keep 
cover 4 (FIG. 2). Thereafter, the copy button 14' (FIG. 
1) is depressed to produce an original start signal from 
the photosensitive drum 17 in the same way as de 
scribed above with respect to case of sheet original. 
This signal energizes an electromagnetic plunger SL3 
so that upon disengagement of the roll 63 from the 
groove 66 the original carriage 3 is moved forwardly in 
synchronism with the photosensitive drum 17 to ac 
complish a through-slit exposure. 
Upon completion of such exposure, the original car 

riage 3 stops its movement in response to its own signal 
corresponding to the size of the book original, where 
upon the carriage 3 assumes its rapid backward move 
ment and stops at its start position determined by roll 
63 and grove 66. 
Where multiple copies of the same book original are 

to be obtained continuously, this may readily be ac 
complished by means of the aforesaid counter means 
14 operatively associated with the copy button 14'. At 
each reciprocal movement of the original carriage, cam 
64 and crank 69 are rotated to actuate the ratchet 
mechanism of the counter means so that the original 
carriage 3 is reciprocated as frequently as the set num 
ber of copies, whereafter the copy button 14' is re 
leased to stop the original carriage 3. 

In the present embodiment of the copying apparatus, 
the photosensitive drum 17 can copy originals of vari 
able width up to that of JIS A3 and has a circumferen 
tial length somewhat greater than the length of A3 for 
mat. Therefore, where the originals to be copied are 
sheet originals, one of sheet originals of A3 format may 
be fed for copying per full rotation of the photosensi 
tive drum or two of sheet originals of A4 format may 
be fed at a time in a direction perpendicular to the lon 
gitudinal axis thereof. If book originals are to be cop 
ied, the forward stroke (exposure stroke) of the origi 
nal carriage 3 is followed by the return stroke which re 
quires substantially as much time as the forward stroke, 
and thus the length of time required for providing one 
copy of a book original will be approximately twice the 
time required for one copy of a sheet original. More 
specifically, for originals of A3 format, one copy may 
be provided every two full rotations of the photosensi 
tive drum, and for originals of A4 format, one copy 
may be provided per full rotation of the photosensitive 
drum. 
Such cycle difference arising from the different sizes 

of paper may be detected by a signal from the cassette 
6, and the cycle difference arising from the different 
types of original may be detected by a signal resulting 
from the change in position of the original carriage. 
Formats A3 and A4 are taken as examples in the ill 

lustrated embodiment. As shown in FIGS. 28-32, a cas 
sette for format A4 or smaller size of paper (FIG. 29) 
or a cassette for format A3 (FIG. 30) is provided with 
a pawl 62 for providing a signal representing the com 
pletion of the cassette loading through microswitch 
MS19. The cassette for format A4 or smaller size (FIG. 
29) is provided with a cam 63 for actuating micro 
switches MS13 and MS16. Photoelectric means 155 
and 156 are provided to detect the presence of transfer 
paper through apertures 6 and 43 formed in the bot 
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32 
tom and intermediate plates of the cassette, respec 
tively. 
As shown in FIG. 5, cams 151-153 are provided on 

the underside of the original carriage 3. The cam 151 
actuates microswitch MS14 to detect a position of the 
original carriage corresponding to the original thereon. 
More specifically, when the original carriage is in the 
shown position for sheet originals, the cam 151 opens 
the change-over microswitch MS.14-a in the book origi 
nal control circuit of the circuitry shown in FIG. 32. 
The cam 152 actuates microswitch MS12 to stop the 
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original carriage 3 at a predetermined position. The 
cam 153 actuates microswitch MS10 for originals of 
A4 or smaller size, and actuates microswitch MS11 for 
originals of A3 size, thereby providing a signal for mov 
ing the original carriage in reverse direction. 
The electric control circuit arrangement for control 

ling various parts of the copying apparatus will be de 
scribed with reference to FIG. 32. 

I. Sheet Originals 
Before a sheet original is transported to the sheet 

original transport means 2 on the original carriage 3, 
the light receiving element 20 forming the original de 
tecting photoelectric means 19, 20 will produce an 
electromotive force, and transistor Q1 and accordingly 
original detecting relay K4 will be in OFF state. 
Through the normally closed contact K4-2 of the relay 
K4, electromagnetic clutch CL1 will be energized to 
drive gear 89 which in turn will drive original transport 
roll 18. 
When a sheet original is transported by rolls 18, 18, 

and the leading edge thereof reaches the detector 
means 19, 20, transistor Q1 and relay K4 will assume 
ON state and the normally closed contact K4-2 of the 
relay K4 will be opened to deenergize clutch CL1, thus 
stopping the original temporally. 
When the cam 157 of rotating drum gear 77 closes 

original start microswitch MS1 (FIG. 3), relay K5 will 
be energized through a circuit of K4-2. - K5 - D8 - 
K8-2 - MS1, and self-hold with the aid of contact 
K5-1, so that clutch CL1 will be energized through 
contact K5-2, thus starting transportation of the sheet 
original. 
At the same time, a cassette when inserted will inter 

cept the light to photoelectric means 155, 156 so that 
transistor Q3, cassette insertion signal microswitch 
MS19 and paper stock deficiency indicator lamp PL1 
will all be in OFF state, and thus normally closed 
contact K8-2 remains closed. 
Where the transfer paper P in the cassette 6 is of size 

A3, microswitch MS 13 closes its contact A3 and mi 
croswitch MS16 is open. When the drum 17 is further 
rotated to actuate a subsequent original start micro 
switch MS.4, no response will occur for an original of 
size A3 but, if the original is of A4 or smaller size, relay 
KS will again energize clutch CL1 through a circuit of 
K4-2 - K5 - D8 - K8-2 - MS4 - D2 - 
MS13-A4, whereby a second sheet original of size A4 
will begin to be transported during one rotation of the 
drum 17. 
On the other hand, relay K6 is energized through a 

circuit of K8-2 - D7 - K6 - normally closed 
contacts of MS80, 81, and self-holds with the aid of 
K6-1 and K4-1. Rotation of the photosensitive drum 
17 causes cam 157 to actuate paper feed microswitches 
MS2 and MS5. Where the original is of size A3, micro 
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switch MS2 will deenergize the normally energized so 
lenoid SL2 and make a circuit of K6-2 - SL1, thereby 
controlling the paper feed rolls 46, 47 of FIG. 1 to feed 
a sheet of transfer paper. Where the original is of A4 
or smaller size, solenoids SL1 and SL2 will be changed 
over irrespective of the open or closed position of 
MS16-A4 - MS5, thus feeding two sheets of transfer 
paper for each one rotation of the drum 17. 

In the illustrated circuitry, microswitches MS80, 81 
are adapted to be actuated by the cam 159 of drum 
gear 77 so that their normally closed contacts may hold 
the relay K6 in ON state, and in addition, these 
switches serve to produce a jam detection signal. 
When the interval between successive sheet originals 

is nearly equal to the spacing between rolls 18 and 21, 
it will be seen from the time chart of FIG. 33 that the 
contacts K4 and K5 are operative at a shorter interval 
than the microswitch MS2. Therefore, when the 
contact K4 (instead of K6) is used, the solenoid SL 
will not be energized even if a sheet original has prop 
erly passed the rolls 18 and 21, thus failing to effect 
paper feed. For this reason, use is made of relay K6 
which may be operated for a predetermined time irre 
spective of the length of originals, with the aid of mi 
croswitches MS80, 81 provided on the drum 17 so as 
to be actuated later than the microswitch MS2. 

II. Book Originals 
When the original carriage 3 is displaced until the 

leading edge thereof reaches the detecting station (cor 
responding to the position assumed by photoelectric 
means 19, 20 during the sheet original copying opera 
tion), as described above, connectors 149, 150 will be 
disconnected and the position detector cam 151 on the 
underside of the original carriage will actuate micro 
switch MS 14 to close its book original contact MS.14-a. 
When copy start button 14' is depressed, micro 

switch MS9 will be closed to make a circuit of MS.14-a 
- MS9 - K8-1 - K1 - MS11-a3 - MS13-A3, 
through which the relay K1 will be energized and self 
hold with the aid of its contact Ki-1. 
The cam 157 on the drum gear 77 will close the origi 

nal start switch MS1 to make a circuit of K3-2NC - 
K1-2 - K2 - MS1, through which relay K2 for for 
wardly driving the original carriage will be energized 
and self-hold with the aid of its contact K2-1. Contact 
K2-3 will be closed to energize the solenoid SL3, so 
that the engagement between roll 63 and groove 66 will 
be released to unlock the carriage 3. 
Closing of contact K2-2 will energize the clutch CL2 

to move the carriage 3 forwardly. Cam 153 will actuate 
microswitch MS10 (for reversing the carriage move 
ment in case of size A4) or microswitch MS11 (for re 
versing the carriage movement in case of size A3) 
which is located in the path of the carriage, whereby 
relay K1 and accordingly relay K2 will be deemergized 
to disengage clutch CL2, thus stopping the carriage 3. 
The reversing contact of the microswitch MS10 or 

MS11 will energize relay K3 for reversely driving the 
original carriage, to thereby make a circuit of MS12 
K3 - MS10-A3 - D1 - MS13-A4 or MS2 - K3 
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reaches the detecting position), cam 152 will actuate 
microswitch MS12 to open this switch and accordingly 
deenergize relay K4 and clutch CL3, thus stopping the 
carriage 3 at this position. 

Start button 14" may be again depressed to repeat the 
above-described operation, or alternatively the appara 
tus will be automatically operated in response to 
counter means 14. 
Thus, according to the present invention, the electro 

photographic copying apparatus using the drum type 
image transfer system can be simply and readily 
changed over between the sheet original copying mode 
and the book original copying mode without requiring 
the cumbersome detachment and reassemblage of the 
attachments. Moreover, the detection of the sheet orig 
inal's position and the detection of the carriage's posi 
tion during the book original copying mode take place 
at the same position and this enables the use of a com 
mon start signal from the photosensitive drum to sim 
plify the control of the starting operation. During the 
sheet original copying mode, if the originals are of the 
size which permits two copies to be produced per full 
rotation of the photosensitive drum, the transportation 
of such originals and the feeding of copy or transfer 
sheets may take place in synchronism with each other 
to thereby enhance the efficiency of the copying opera 
tion. 
Throughout the specification, the detection of the 

sheet original's position and the detection of the book 
original carriage's position have been described as tak 
ing place at the same position, but actually it is desir 
able that the stop position for the original carriage 
should be set to a position slightly more distant from 
the illuminating means 22 than the stop position for 
sheet originals, in view of the fact that the possible dif 
ference in inertia or the possible difference in the time 
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- MS11-A4 - MS13-A3, and the relay K3 will self 
hold with the aid of its contact K3-1. Through the 
contact K3-2 of this relay, the solenoid SL3 will be en 
ergized to drive the carriage 3 in the opposite direction. 
When the carriage 3 returns to a predetermined posi 
tion (i.e., when the leading edge 67 of the carriage 
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required for stabilization of movement may occur be 
tween the sheet original and the original carriage when 
they are started to move by a common signal. Such an 
additional distance for the original carriage's stop posi 
tion must be determined within a range which will in no 
way affect the start signal from the drum and the opera 
tion sequence of the various microswitches, and fur 
thermore, the paper feed microswitches MS2 and MS5 
must be used exclusively for the sheet original copying 
mode while additional two microswitches must be pro 
vided for use in the book original copying mode or al 
ternatively, the copy paper feed signal must be pro 
duced in accordance with the movement of the original 
carriage. 
We claim: . 
i. In a copying apparatus having an original carriage, 

means for reciprocating said original carriage, a photo 
sensitive medium, an optical system for projecting an 
original image on said photosensitive medium, means 
for forming an image on said photosensitive medium, 
developing means, transfer means, means for feeding 
transfer mediums, means for conveying transfer medi 
ums from said feed means to a discharge port, fixing 
means, and a housing for accommodating therein all of 
said means, comprising the improvement wherein said 
original carriage includes sheet original transport 
means integral therewith and having rollers for advanc 
ing a sheet original until the leading edge thereof 
reaches a detecting position, and means for temporarily 
stopping said sheet original at said position; said appa 
ratus further comprising means for automatically recip 
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rocating said original carriage, means for releasably 
locking said carriage against reciprocating movement, 
and means for generating a start signal coupled to said 
original carriage for initiating reciprocal movement of 
said carriage upon release thereof when a thick original 
is to be copied, and for energizing said rollers to further 
advance said sheet original from said detecting position 
when a sheet original is to be copied. 

2. A copying apparatus according to claim 1, wherein 
said housing and said original carriage respectively 
have stationary rails and movable rails extending longi 
tudinally thereof and disposed in vertically opposed re 
lationship with each other, said housing and said origi 
nal carriage being connected together so as to define 
two sets of horizontally adjacent, partitioned spaces, 
one of said sets of spaces receiving therein horizontal 
and vertical rollers with retainers, so as to restrain the 
freedom of horizontal and vertical movement of said 
housing and said original carriage, the other set of 
spaces receiving therein vertical rollers with retainers 
so as to restrain the freedom of vertical movement of 
said housing and said original carriage, thereby provid 
ing a guide mechanism for said original carriage. 

3. A copying apparatus according to claim 2, wherein 
said horizontal and vertical rollers with retainers in one 
of the spaces of said one set and said vertical rollers 
with retainers in one of the spaces of said other set are 
resilient rollers slightly larger than predetermined di 
mensions of said spaces in the directions for restraining 
said freedom of movement. 
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4. A copying apparatus according to claim 2, wherein 

said stationary and movable rails are formed of light 
alloy extrudate and said horizontal and vertical rollers 
are formed of synthetic resin. 

5. Copying apparatus as set forth in claim 1, further 
comprising means for moving said photosensitive me 
dium upon movement of said sheet original transport 
rollers, and means for initiating said start signal when 
said carriage is disposed at said detecting position. 

6. A copying apparatus according to claim 5, wherein 
if said original is of such a size that a plurality of copies 
can be provided for one rotation of said photosensitive 
medium, the detection, temporal stoppage and re-start 
of said original may be effected in accordance with suc 
cessive start signals from said photosensitive medium. 

7. A copying apparatus according to claim 5, wherein 
a signal corresponding to the size of said original is pro 
duced from a cam of said carriage and a microswitch 
of the apparatus body in response to the advancement 
of said original carriage to thereby control the distance 
of advancement of said carriage and rapidly return said 
carriage to the start position thereof. 

8. A copying apparatus according to claim 5, further 
including means for detecting a cassette inserted into 
said housing, said cassette containing therein transfer 
mediums, and means for determining the size of said 
cassette, whereby copying operation is automatically 
effected in accordance with the size of said transfer me 
dium. 
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