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[57] ABSTRACT 
An imaging device wherein a latent image is formed on 
a photo and pressure sensitive recording sheet by expos 
ing a light thereon and the latent image is then devel 
oped by applying a pressure thereon, The degree of 
pressing is automatically and/or manually controlled so 
as to obtain a visible image of stable color deepness and 
of good quality. 

15 Claims, 7 Drawing Sheets 
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IMAGING DEVICE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to an imaging device adopted 
for photo-printing system such as photoprinters and 
photocopy machines, and more particularly, an imaging 
device for ?xing an image by applying a pressure on a 
photo and pressure sensitive recording sheet on which a 
latent image is formed by exposing a light thereon. 
The photo and pressure sensitive recording sheet 

generally comprises, for instance as disclosed in the 
US. Pat. No. 4,440,846, microcapsules and chronic. 
genie materials laid one upon another on a substrate 
such as a paper. The hardness of microcapsules in 
creases when exposed to light while the chromogenic 
materials are colourized when mixed with a substance 
enveloped in microcapsules. Accordingly, in order to 
print an image on this type recording sheet, ?rst a latent 
image is formed by exposing a light thereon to harden 
the microcapsules in the area on the sheet correspond 
ing to the negative image of an original manuscript, and 
thereafter the latent image is developed by applying a 
pressure thereon to rupture the unhardened microcap 
sules in the area where the light is exposed. With this 
pressure application, the chromogenic materials on the 
recording sheet in the area where the light is not ex 
posed are colourized as they react with the substance 
streamed out of the ruptured microcapsules. Thus, the 
positive image is ?xedly printed on the recording sheet. 
Generally, with the imaging device utilizing the photo 
and pressure sensitive recording sheet, the develope 
ment is carried out by passing the sheet between the pair 
of pressing rollers. 
The deepness level of colourization of chromogenic 

materials is in?uenced by the hardness of microcapsules 
and the hardness thereof depends upon the degree of 
exposure, i.e., the exposure time and the luminous ?ux. 
0n the contrary, when the degree of exposure is ?xed, 
the deepness of colourization of chromogenic materials 
is influenced by the degree of pressing, i.e., the pressing 
time and the pressure. FIG. 8 is a [gragh] graph show 
ing the characteristic curve of the general relationship 
between the pressure (kg) and the colourization level 
(%) under the condition that the degree of exposure and 
the pressing time are ?xed. The inclination angle of the 
characteristic curve decreases when the degree of expo 
sure is increased or when the pressing time is decreased. 
In other words, the deepness of colourization depends 
upon the degree of exposure and/ or the degree of press 
mg. 

In the prior devices, however, the pressure applied 
by the pressing rollers is predetermined depending upon 
the thickness of the recording sheet and so on. Accord 
ingly, when the degree of exposure for forming the 
latent image on the sheet is varied by, for instance, the 
changing with time of the condition of a light source, 
which results in excess or shortrage of exposure and the 
hardening level of microcapsules is varied. But, as the 
pressure applied by the pressing rollers is always con 
stant as above described in the prior devices, the deep 
ness level of the colourization of the chromogenic mate 
rials on the recording sheet varies and is not uniform, 
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thus it becomes impossible to obtain the visible image of 
the stable colour deepness. 

Moreover, a linear-shape light source is generally 
utilized when exposing a light on the recording sheet 
and, as illustrated in FIG. 9 which shows a luminous 
?ux distribution of the linear-shape light source, the 
luminous flux is the highest at the lateral center of the 
linear-shape light source and gradually decreases 
toward the ends thereof. In general, the effective light 
emission length of the linear-shape light source is the 
length wherein the luminous ?ux does not decrease 
more than 20 percents, and therefore, both end portions 
of the linear-shape light source are not utilized for ex 
posing alight on the recording sheet in the photo-print 
ing system. However, even within the effective light 
emission area of the linear-shape light source, there are 
differences in the luminous ?ux so that the hardness 
level of light exposed microcapsules differs depending 
upon their positions relative to the linear-shape light 
source. Accordingly, when the degree of the pressing 
applied thereto is substantially same, the deepness level 
of colourizing becomes uneven depending upon the 
positions, thus the colour deepness of the image printed 
becomes uneven. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the invention to provide 
an improved imaging device capable of regulating the 
colour deepness of a visible image to be constant re 
gardless of the change of a degree of exposure caused 
by the difference of the lightening condition of a light 
source and/or by the luminous ?ux distribution of a 
light source. 

In one aspect of this invention, there is provided an 
imaging device comprising; means for exposing a light 
on a photo and pressure sensitive recording sheet for 
forming a latent image thereon, means for applying a 

‘ pressure on said recording sheet for developing said 
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latent image thereon, and means for controlling a de 
gree of pressing applied to said recording sheet by said 
pressure applying means. The degree of pressing is 
controlled by varying the pressure itself and/or the 
pressing time. Moreover, the control is carried out auto 
matically and/or manually. 

In other aspect of this invention, there is provided an 
imaging device wherein a latent image is formed on a 
photo and pressure sensitive recording sheet by expos 
ing a light thereon and the latent image is then devel 
oped by applying a pressure thereon with a pair of 
pressing rollers, the improvement which comprises in 
that the diameter of at least one of said pressing rollers 
being decreased from the lateral center portion toward 
both ends portions thereof. 

BRIEF DESCRIPTION OF THE 
ACCOMPANYING DRAWINGS 

FIG. 1 is a side view showing a photocopy machine 
mechanism embodying the invention; 
FIG. 2 is a plan view of a photocopy machine shown 

in FIG. 1; 
FIG. 3 is a perspective view showing a pressing 

mechanism of the photocopy machine shown in FIG. 1; 
FIG. 4 is a diagrammatical view showing an auto 

matic pressure control mechanism; 
FIG. 5 is a schematic view showing pressing rollers; 
FIG. 6 is a schematic view showing other embodi 

ment of pressing rollers; 
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FIG. 7 is a diagrammatical view showing a manual 
pressure control mechanism; 
FIG. 8 is a [graph] graph graph showing a charac 

teristic curve of general relationship between a pressure 
and a colorization level under the condition that a de 
gree of exposure and a pressing time are ?xed; and 
FIG. 9 is a graph showing a luminous ?ux distribu 

tion of a linear-shape light source. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Illustrated in FIGS. 1 and 2 is a photocopy machine 
emboding the invention. In this machine, a photo and 
pressure sensitive recording sheet 24 rolled on a sheet 
roller 22 is fed to a light exposing area by a pair of 
feeding rollers 26-26. 
Above the light exposing area, a transparent rack 14 

for setting thereon an original manuscript 12 to be cop 
ied is slidably mounted and is slid at a predetermined 
speed by a motor 40. The transparent rack 14 is ar 
ranged on the upper surface of a housing 10, while the 
sheet roller 22 is arranged inside a dark space 16 which 
is formed in the housing 10 by laterally arranging a 
partition plate 19 therein. On the partition plate 19, a 
pair of linear-shape light sources 18-18 are arranged and 
a rod-lens alley 20, which vertically passes through the 
partition plate 19 and laterally extends over the lateral 
size of the recording sheet 24, is provided between the 
light sources 18-18. ‘ 

The above pair of light sources 18-18 are to expose a 
light against the lower surface of the original manu 
script 12 through the transparent rack 12. The light 
re?ected from the lower surface of the original manu 
script 12 is led into the dark space 16 through the rod 
lens alley 20. The rod-lens alley 20 comprises, for in 
stance, a plurality of optical ?bers 21 disposed in paral 
lel which function as a convex lens. Through the rod 
lens alley 20, the negative image of that on the lower 
surface of the original manuscript 12 faced to the upper 
side of the rod-lens alley 20 is focused on the photo and 
pressure sensitive sheet 24. The above optical ?ber 21 is 
made of a photo-permeable glass or acrylic resin and the 
refraction ratio thereof increases from the axial center 
to the peripheral side thereof. 

Inside the dark space 16, the feed rollers 26-26 are 
rotated by a motor 30 and an upper stream guide plate 
32 and a down stream guide plate 34 are provided for 
horizontally guiding the sheet 24 on an exposure rack 
28. The recording sheet 24 introduced between the 
exposure rack 28 and the guide plates 32-34 is exposed 
to the light projected from the lower end of the rod-lens 
alley 20. A pair of guide rollers 37-37 are arranged be 
tween the guide plates 32-34. 
The sheet 24 passed the exposing rack 28 is then 

introduced into a cutting mechanism 40 by driving rol 
lers 38-38 rotated by a driving motor 36. The cutting 
mechanism comprises a ?xed blade 42 secured to the 
housing 10 and a movable blade 44 reciprocatively 
swung toward the ?xed blade 42 by a driving motor 46. 
The sheet 24 is cut when passing between the blades 
42-44. 
At downstream of the cutting mechanism, a pair of 

pressing rollers 100-101 rotated by the driving motor 46 
are arranged, by which the pressure is applied against 
the sheet 24. The motors 30-36-4046 are pulse-motors 
and operated with predetermined timings by a control 
unit 124 equipped with a micro-computer, and when the 
sheet [14] 24 is cut by the blades 42-44 the motors 
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4 
30-34 are reversely operated to rewind the sheet [14] 
24 by the sheet roller 22 in a predetermined amount so 
as to reset the front end of the sheet [14] 24 below the 
rod-lens alley 20 for the next copying. 
The lower pressing roller 101 is, as illustrated in 

FIGS. 3 and 4, rotatably supported by a pair of lower 
side arms 104a-104b which are ?xed to the housing 10, 
while the upper pressing roller 100 is rotatably sup 
ported by a pair of upper side arms 103a-103b. Each pair 
of the uppers side arm 103a/103b and the lower side 
arm 104a/104b are interconnected by pivot shafts 
114a-114b at the rear ends thereof, respectively, and the 
front ends of the upper arms 103a-103b are vertically 
swingable about the pivot shafts 114a-114b. Between 
the front ends of the lower arms 104a-104b, bridged is a 
guide plate 113 for guiding the recording sheet [14] 
24. 
At the front end portion of each lower arm 

104a/104b, formed is a through-hole 105, the inner 
surface of which is threaded to be engaged with a screw 
shaft 115a/ 115b, while the inner surface of a through 
hole 106 formed on the corresponding position of each 
upper arm 103a/103b is not threaded and relatively 
slidably and rotatably receives the screw shaft 
115a/115b therethrough. 
At the lower end of the screw shaft 115a, secured are 

a driven gear 123 and a pulley 127, while a pulley 128 
secured to the lower end of the screw shaft 11$b is 
interconnected by a belt 129 to be rotated synchro 
nously with the pulley 127. On the upper portion of 
each screw shaft 115a/115b protruded above each 
upper arm 103a/ 103b, a compression spring 116 is 
mounted and the extension range thereof is regulated by 
a nut 120 threaded on the screw shaft 115a/115b 
through a stopper plate 117. The distance L between 
the nut 120 and the lower arm 104a/104b is [changa 
ble] changeable by rotating the screw shaft 115a/115b 
relative to the lower side arm 104a/104b, and with this 
change of the distance L, the compression condition of 
the spring 116 varies. Thus, the pressure applied to the 
sheet [15] 24 by the pressing rollers 100-101 when the 
former passes between the latters is varied. 
The compression condition of the spring 116 is varied 

by the pressure control mechanism. The mechanism 
comprises a stepping motor 121 and a driving gear 122 
rotated by the motor 121 and engaged with the driven 
gear 123. The vertical length of the gear 122 is set to be 
engagable with the gear 123 even when the relative 
position of the gear 123 is changed in a predetermined 
range. The control unit 124 generating pulse signals is 
connected to the motor 121 so as to rotate the motor 121 
selectively in forward or backward direction. The con 
trol unit 124 generates pulse signals for driving the 
motor 121 based upon output signals of a photo-sensor 
125 which detects the degree of exposure on the sheet 
[14] 24. Thus, the pressure applied to the sheet [15] 
24 automatically varies in proportion to the degree of 
the exposure thereon. In addition, the compression con 
dition of the spring 116 can be manually changed by 
threading the nut 20 into or out of the screw shaft 
115a/115b. 
The pressing rollers 100-101 are formed, as illustrated 

in FIG. 5, to have a diameter which gradually decreases 
from the lateral center to the both ends thereof. The 
ratio of the decrease in diameter is determined corre 
sponding to the characteristic curve of the luminous 
?ux distribution of the light source 18-18. One of the 
rollers 100-101, however, may be formed to be column. 
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With the above described imaging device, as the 
pressure applied to the recording sheet by the pressing 
rollers 100-101 is adjusted depending upon the exposure 
degree in the exposing step, the possibility of changing 
of the colourization level of the image printed on the 
recording sheet [14] 24 is minimized or eliminated. 
Further, as the pressure applied on the recording sheet 
[14] 24 decreases in the lateral direction on the re 
cording sheet [14] 24, the possibility of changing the 
colourization level in the lateral direction of the image 
printed on the recording sheet [14] 24 is minimized or 
eliminated. Thus, the obtained printing image is of uni 
form colour deepness and of a good quality. 

In the modi?ed embodiment, the output signals of the 
control unit 124 are led to the driving motors 30-36-40, 
as illustrated in FIG. 4 too, so as to adjust the revolu 
tional numbers thereof and thereby changing the sheet 
feeding speed. With this change of the sheet feeding 
speed, the pressing time therefor by the pressing rollers 
100-101 is changed, thereby the degree of pressing is 
adjusted in proportion to the degree of exposure. This 
speed control system is adoptable together with the 
above described pressure control system in such a man 
ner, for instance, that the speed control system is addi 
tionally operated when the pressure control system is 
insufficient. 

In other modi?ed embodiment, the pressing rollers 
l00a-l0la are formed to be colums, as illustrated in 
FIG. 6, but the lateral center area of the upper roller 
100a is additionally pressed by an [auxial] axial roller 
150 so as to establish the difference in the pressure ap 
plied to the central area of the recording sheet [14] 24 
and the both side portions thereof. 

In still other embodiment, a deepness level switching 
member 130 is provided to manually change the level of 
the colour deepness depending upon the deepness con 
dition of the original manuscript and/or the obtained 
image. By manually switching the member 130, the 
pressure applied by the pair of pressing rollers 100-101 
and/or the revolutional numbers of the motors 30-36-40 
are changed. This manual switching system is, of 
course, adoptable together with the above described 
automatic control system utilizing the photosensor 125 
for making it possible to [manuary] manually adjust 
the colour deepness when the colour deepness of the 
obtained print under the automatic control system is 
unsatisfactory. 
What is claimed is: 
1. An imaging device comprising: 
means for exposing a light on a photo and pressure 

sensitive recording sheet for forming a latent image 
thereon; 

means for applying a pressure on said recording sheet 
for developing said latent image thereon; [and] 

means for detecting a degree of exposure on said record 
ing sheet; and 

means for automatically controlling a degree of press 
ing applied to said recording sheet by said pressure 
applying means in relation to the degree of exposure 
detected by said detecting means. 

2. The imaging device according to claim 1 wherein 
said means for controlling a degree of pressing com 
prises means for controlling a pressure of said pressure 
applying means. 

3. The imaging device according to claim 1 wherein 
said pressure applying means comprises a pair of press 
ing rollers, and said means for controlling a degree of 
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6 
pressing comprises means for controlling rotary speed 
of said pressing rollers. 

[4. The imaging device according to claim 1 which 
further comprises means for detecting a degree of expo 
sure on said recording sheet, and wherein said means 
controlling a degree of pressing automatically controls 
a degree of pressing depending upon the degree of ex 
posure detected by said detecting means] 

[5. The imaging device according to claim 1 wherein 
said means for controlling a degree of pressing is oper 
ated by manual switching means] 

6. The imaging device according to claim 1 wherein 
said pressure applying means comprises a pair of press 
ing rollers, each sides of which being rotatably sup 
ported by a pair of upper and lower arms, one ends of 
said arms being pivoted while the other ends being 
relatively swingable, and means for biasing said other 
end of one of said arms to that of the other one. 

7. The imaging device according to claim 6 wherein 
said biasing means comprises a compression spring 
mounted on a screw shaft and arranged between said 
one of arms and a stopper mounted on one end of said 
screw shaft, said screw shaft being threadably con 
nected to said other end of arms and relatively slidably 
and rotatably passing through said one of arms. 

8. The imaging device according to claim 7 wherein 
said stopper comprises a nut threaded on one end of said 
screw shaft. 

9. The imaging device according to claim 7 wherein 
said means for controlling a degree of pressing com 
prises means for rotating said screw shaft so as to vary 
the compression condition of said spring. 

10. The imaging device according to claim 9 wherein 
said rotating means comprises a driven gear secured to 
one end of said screw shaft and a driving gear engaged 
with said driven gear and rotated by a stepping motor. 

11. The imaging device according to claim 1 wherein 
said light exposing means comprises a linear-shape light 
source, and said pressure applying means comprises a 
pair of pressing rollers, the diameter of at least one of 
said pressing rollers being decreased from the lateral_ 
center portion towards both end portions thereof sub 
stantially in proportion to the luminous ?ux distribution 
of said linea-shape light source. 

12. The imaging device according to claim 1 wherein 
said light exposing means is a linear-shape light source, 
and said pressure applying means comprises a pair of 
pressing rollers and means for additionally pressing the 
central area of said pressing rollers. 

13. An imaging device wherein a latent image is 
formed on a photo and pressure sensitive recording 
sheet by exposing a light thereon. said light having a 
characteristic curve, and the latent image is then devel 
oped by applying a pressure thereon with a pair of 
pressing rollers, the improvement which comprises in 
that the diameter of at least one of said pressing rollers 
being decreased from the lateral center portion toward 
both ends portions thereof, in a manner corresponding to 
said characteristic curve. 

14. An imaging device comprising: 
means for exposing a light on a photo and pressure sensi 

tive recording sheet for forming a latent image 
thereon; 

means for applying a pressure on said recording sheet for 
developing said latent image thereon; and 

means jbr controlling a degree of pressing applied to said 
recording sheet by said pressure applying means. said 
means for controlling a degree of pressing including 
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electric drive means operatively connected with said meqmfor “Nil-"8 '7 light On a photo and pressure sensi 
pressure applying means and manual switch means izveeregicjordmg sheet for forming a latent Image 

for setting a desired degree ofp'essing' wherein said means for applying a pressure on said recording sheet for 
means for controlling a degree of pressing operates 5 developing said latent image thereon to obtain a visible 
said electric drive means depending upon a desired image; 
degree ofprem-ng Set by said manual Switch mean means for detecting a degree of a factor which in?uences 

the color of said visible image; and 
.15‘ The imagm8_device according. to dam? H where.” means for automatically controlling a degree of pressing 

“"4 P'm'l'e "PP'ymg mean-Y “my”?! a P4" JPN-“m8 10 applied to said recording sheet by said pressure apply 
rollers that press a photo and pressure sensitive recording ing means according to the degree of said factor de 
sheet therebetween and said electric drive means comprises ‘acted by ‘md detect“! means 

. . . . I 7. The device in accordance with claim I 6 wherein said 
a stepping motor operative to adjust a pressure between said degree of“ factor comprises the degree ofex re ofmid 
pressing rollers. 15 recording sheet. 

16. An imaging device comprising: n a e n a 
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