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ABSTRACT 
This invention provides a safety device for preventing 
under exposure in ya photocopying device. Thehdpe~ 
vies includes a sensitive element for detecting the 
temperature around the exposure light source, and 

a delay means for varying the delay time according to 
the temperature difference detected by the sensitive 

8 Claims, 5 Drawing Figures 

SOURCE SOURCE 

Mar. 3, l9'72 Japan .............................. .. 47-22140 

us. Cl ....................... .. 355/14, 355/30,;355/69 
rm. Cl ....................... ................. .. G03g 15/00 
Field of Search .................... .. 355/30, 69, 14,3 elemem' 

_ 27' SW 30 
\ .l .s 

I; l 
' ‘ g - Kz-z 

. ~ -8 a. F 

AC KZ-l . / POWER ’ POWER 







3,826,569 ' 
1 . 

EXPOSURE SAFEGUARDING DEVICE ron 
rnorocor'vmo MACHINE - 

' BACKGROUND or THE INVENTION, 
1. Field of the Invention 
The present invention relates generally to a safety de~ 

vice for an electrophotographic copying machine and 
more particularly an exposure safeguarding device for 
preventing under-exposure which would result in a 
poor'quality copy. - 

2. Description of the Prior Art 
In the conventional photocopying machines ?uores 

cent lamps have been generally used as a light source 
for exposure, but the rise time of brightness is varied 
depending . upon the environmental temperature as 
shown in FIG. 1 in which the maximum brightness of 
a ?uorescent lamp is'plotted as 100% at 25° C. In gen 
eral the conventional photocopying machines are de 
signed so that a copy may be produced if the brightness 
of a light source is in excess of 60% (indicated by the 
two-dot line in FIG. 1). However, depending upon the 
environmental temperature, the rise time required for 
a light source to reach the 60% threshold level is var, 
ied. For example, it takes 1 minute when the environ 
mental temperature is 25° C, about '2 minutes at 15° C 
and about 3 minutes at 5° C.,Therefore, in some cases 
the photocopying operation is started even-before the 
brightness of a light source reaches the 60% threshold 
level so .that an underexposure occurs.,To overcome 
this problem there has been proposed a method for 
maintaining the temperature around a light source or 
‘?uorescent lamps and at a constant level as some ex 
periments have been conducted in a thermostatic oven 
in a laboratory at the same temperature. ,A method 
based on this principle is disclosed for example in US. 
Pat. No. 3,330,l80,ifiled Oct. 14, 1964 by Laurence A. 
Fergusonet al. and patented July 1 l, 1967. According 
to thismethod both heating and cooling means are pro 
vided so as tomaintain the temperature around a light 
source at a constant level. 
The photocopying machines of the type generally 

used in offices and the like are required to be compact 
in size, easy and simple in maintenance and free from 
noise and heat so, that vthe environmental conditions 
may not be adversely ‘affected. Therefore, the above 
method which requires heating and cooling means has 
a defect that the photocopying machine becomes inevi 
tably large in size and complex in construction.‘ The 
above method may be used in'a large~sized photocopy~ 
ing machine, but when it is applied to a small-sized pho 
tocopying machine for office use the cost and the di 
mensions are increased, the maintenance becomes 
complex, and the of?ce environment is adversely af 
fected because heat is generated. Thus it is seen that 
there has not been proposed an effective method for 
compact photocopying machines for , office use for 
overcoming the problem caused by the variation in ris 
ing time of a light source reaching a predetermined 
threshold level. 

[SUMMARY OETI'IE INVENTION . 
One of the objects of the present invention is there— 

fore to provide an exposure safeguarding device for an 
electrophotographic copying machine of the type using 
?uorescent~lamps as a light source for exposure,'which 

2 , 

is simple in construction ‘and may prevent under 
exposure which would ‘result in poor quality copies. 
Another object of thepresent invention "is to provide 

an exposure safeguarding device for an electrophoto 
graphic copying mahcine which permits the photo 
copying operation to start at the optimum time depend 
ing upon the environmental temperature. ‘ 
Another object of the present invention is to provide 

an exposure safeguarding device best adapted to be in 
corporated in a compact photocopying machine. 

Briefly stated the present invention provides an expo 
» sure safeguarding device for a photocopying machine 
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of the type using an exposure light source such as?uo 
rescent lamps in which the time delay obtained by a 
time-delay circuit for delaying the start of the driving 
system of the photocopying machine is varied in re 
sponse to the detected environmental temperature so 
that when the brightness of a light source reaches the 
optimum level the photocopying operation may be 
started. ‘ . 

The above and other objects, features and advan 
tages of the present invention will become more appar 
ent from the following description‘ of some preferred 
embodiments thereof taken in conjunction .with the ac 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a graph used for the explanation of varia~ 

tions in rise time of the brightness of a light source of 
a photocopying machine depending upon the environ 
mental temperature; 
FIG. 2 is a sectional view of a small-sized electro 

photocopying machine to which is applied an exposure 
safeguarding device in accordance with the present in 
vention; ' 
FIGS. 3 and 4 are diagrams of an electric circuit of 

the electrophotographic copying machine shown in 
FIG. 1 including an electric circuit of the exposure 
safeguarding device; and - 
FIG. 5 is an electric circuit diagram of another em~ 

'bodiment of the'present invention adapted for continu 
ously controlling the delay time. 

DESCRIPTION OF THE PREFERRED I 
EMBODIMENTS 

Referring to FIG. 2 illustrating a compact-sized elec 
trophotographic copying machine, an original which is 
transported over a glass plate 2 in an illumination stage 
1 is illuminated by lamps 3 so that the image of the orig 
inal may be focused upon a sensitive drum 7 through 
an exposure stage 6 consisting of a re?ecting mirror 4 
and a mirror lens 5. The photosensitive member upon 
the surface of the drum 7 comprises a photosensitive 
layer coated with a transparent insulating layer. The 
sensitive drum 7 which is rotated in the direction indi 
cated by the arrow is charged positively by a first char 
ger 9 electrically connected to a high-voltage source 8. 
As the drum continues to rotate the image of the origi 
nal is focused upon the charged surface and, simulta 
neously an AC discharging operation is performed by 
means of a discharger 10 to which is applied high AC 
voltage from the power source 8. Then, the drum is 
subjected to whole-surface-exposure by means of a 
lamp 11, whereby an electrostatic latent image may be 
formed upon thesurface of thesensitivedrum 7. An 
electrostatic latent image may be also formed by the 
?rst DC charging, the simultaneous projection of the 
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original imagevwith a second charging of opposite po 
larity, and the whole-surface-exposure or'application of 
the second charging is applied justafter projection of 
the original image. ' ' ' 

The latent image is developed by a developing agent 
13 in a developer 12, and then applied with corona dis 
charge by the high negative voltage applied to a post 
charger 14 so that the excess developing agent may be 
removed without ‘the developed image being adversely 
affected. A copysheet P which is fed from a copy sheet 

I stand or the like by a feed roller 15 is brought into 
contact with the sensitive drum 7 so that the developed 
image thereupon may be transferred to the copy sheet 
P when positive corona discharge is applied by a char 
ger IGQThereaft'er the copy sheet P is separated from 
the sensitive drum 7 by a separating belt 17, and is 
transported into a ?xing stage 19 by means of an end 
less belt conveyer 18. v 
The copy sheet P in the ?xing stage ~19 is heated by 

a heater 20 and by the heated air discharged from a 
duct 21 through a discharge port 212 around the heater 
20 so that the copy sheet P is ?xed and dried. Thereaf 
ter‘ the charge'remaining on the copy sheet P is re 
moved by a‘ discharger 22, 'and‘the copy sheet is depos 
ited upon- a tray 26 through a discharge opening 24 and 
a shoot 25 by a discharge roller 23. ' - 

FIGS‘. 3 and 4 are the diagrams of an electric circuit 
of the photocopying machine-shown in FIG. 2 including 
a safeguarding device in accordance with the present 
invention. ‘ . _ ' 

Door switches 27 and 28 connected to AC lines are 
closed when a doorof the housing of the photocopying 
machine is closed in a normal manner, and when a 
main switch SWis closed the power is supplied to a DC 
circuit (See Fig. 4) and the heaters H1 and H2 in the 
?xing stage are energized. The heater circuit includes 
a'thermoswitch SMl for controlling the temperature 
and a fuse 29 for preventing an excessive temperature 
rise. A motor M2 for the developer, and fan motors 
FM] and FM2 are also energized. 
When the DC power source is energized, the charg 

ing of a- capacitor C1' in a time-delay circuit for safe 
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sult the transistorQ6 may conduct, but its conduction 
is also controlled by the thyristor 02 ‘so that only when 
the latter conducts. after the time delay, the transistor 
Q6 conducts and a relay K2 is energized. The main 
motor M1, the’ high-voltage sources 8(AC) and 8(DC) 
and the lamp 11 for the whole-surface illumination are 
then energized so that the photocopying operation can 
commence. _ ' 

FIG. 5 is a circuit diagram of another embodiment of 
a temperature detector in which is used a temperature 
sensitive element such as thermistor Th whose resis 
tance R(t) is substantially linearly varied in response to 
temperature variations so that the time required for 
charging a capacitor C2 in a time-delay circuit may be 
varied. The time delay To(T) is dependent upon the re 
sistance R(T) of the thermistor, and the resistances of 
a variable resistor VR3 and a ?xed resistor R1, and the 
capacitance Cl as in the case'of the ?rst embodiment 
described above. 
From the foregoing description it is seen that accord 

ing to the present invention a time delay to be attained 
by a time-delay circuit is controlled in response to de 

. tection of the environmental temperature so that the 
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guarding the normal exposure is started. Assuming for ,‘ 
example that the thermoswitch SM2 is set to. 15° C. 
Then when the environmental temperature is. lower 
than ‘15° C, the‘ thermoswitch SM2 is opened, and the 
setting time T1 is dependent upon the values of and the 
capacitor and resistances VRl + VR2 + R connected 
in series therewith. However, when the environmental 
temperature rises above 15'’ C, the thermoswitch SM2 
is closed so that the resistor VRl is short-circuited. 
Therefore, the setting time T2 is dependent upon the 
resistance VR2 + R1 and the capacitance Cl. 

' During the setting time T1 or T2,,an N-gate thyristor 
Q1 is cut off and a diode D1 is sufficiently biased so 
that as soon as the switch SW is closed the capacitor C3 
is immediately charged through a resistor R7, the diode 
D1 and a resistor R9. Since the time constantv(R7 + 
R9) ' C3 is ‘sufficiently smaller than that of the delay 
circuit, transistors Q3 and 04 connected through a re-‘ 
sistor R11 to the capacitor C3 are made to conduct so 
that a relay K1 is energized and the illumination or ex 
posure lamps 3 which are operatively coupled to the 
relay K1 are turned on. Furthermore, when the relay 
K1 is energized a transistor 05 is cut off so that the 
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base of a transistor O6 is forward biased through the _ 
device RLl and resistors R15, R16, and R17. As a re-, 

photocopying operation may be started only after the 
brightness of the ‘?uorescent lamps has risen above a 
predetermined level. Therefore, an image-of desired 
quality may be obtained from a ?rst copy by utilizing 
and the exposure safeguarding devicei'n accordance 
with the present invention, which device is simple in 
construction. _ ‘ 

We claim: 
I. In an electrophotographic copying machine of the 

type comprising an original holder, an exposure light 
source, a sensitive member ‘upon'which is reproduced 
the image of an original placed upon said original 
holder, ‘an optical system for focusing said original 
upon said sensitive. member, processing means dis 
posed around said sensitive means for producing a copy 
of said original, means for driving said 'machine to ef 
fect copy processing, and means for controlling energi 
zation of said driving means, an improvement compris 
ing an exposure safeguarding device having a tempera-. 
ture. sensing element’ for sensing the temperature 
around said exposure light source, time-delay ‘means 
coupledto said temperature sensing element and hav 
ing an output for producing a signal after a delay time 

t which commences with actuation of said exposure light _ 
source, and which changes in response to temperature 
variations‘sensed by said temperature sensing element, 
and means coupled between said time-delay means out 
put and said driving means for controlling the energiza 
tion of said driving means. ‘ ‘ 

2. An exposure safeguarding device as de?ned in 
claim 1 wherein said temperature sensing element com 
prises switch means adapted to turn on vor off'at a pre 
determined threshold temperature. ' ‘ ' 

3. An exposure safeguarding device as de?ned in 
claim 2 wherein said time-delay means comprises a , 
time constant circuit consisting of resistor means and 
capacitor means and said temperature sensing element 
is connected in parallel with one of said resistor means. 

4. An exposure safeguarding device as de?ned in 
claim 2 wherein said temperature sensing element is a 
thermostat. ‘ 

5. An exposure safeguarding device as de?ned in 
claim 1 wherein said temperature sensing element com 
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prises an element having a resistance which varies in 
response to temperature variations. 

6. An exposure safeguarding device as de?ned in 
claim 5 wherein said temperature sensing element is a 
thermistor. 

7. An exposure safeguarding device as de?ned in 
claim 5 wherein said time-delay means comprises a 
time constant circuit consisting of a series circuit in 
cluding resistor means, capacitor means and said tem 
perature sensing element. 

8. An exposure safeguarding device as de?ned in 
claim 1 wherein said temperature sensing element com 
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6 
prises switch means adapted to turn on or off at a pre- ' 
determined threshold temperature, said time-delay 
means comprises a time constant circuit including ca 
pacitor means and a plurality of resistor means and has 
said temperature sensing element connected in parallel 
with one of said resistor means, and wherein said ener 
gization control means includes an N-gate thyristor 
connected to said time-delay means output for actua 
tion to control said driving means, and said thyristor 
having principal conducting electrodes coupled to said 
capacitor means to provide a discharge path therefor. 

* =1: * * * 
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