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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an image re-
cording apparatus applicable to a printer, facsimile
equipment, a copying machine, and the like and, in par-
ticular, to an image recording apparatus in which an
electrostatic latent image created according to pyroe-
lectric effect is developed with an electrically charged
coloring medium to be transferred and fixed onto a re-
cording medium, thereby obtaining an image on the re-
cording medium.

Description of the Related Art

[0002] Pyroelectric material has a characteristic in
which when the materials are heated, electric charge is
collected on surfaces thereof. There have been offered
several proposals for applications of the characteristic
to the recording of images. That is, a pyroelectric mate-
rial is selectively heated according to information of an
image to form an electrostatic latent image thereof such
that the latent image is visualized by a toning or coloring
medium so as to record the visual image on a recording
medium.

[0003] J. G. Bergman et al have first disclosed a cop-
ying device using a pyroelectric substance. According
to the U.S.P. No. 3,824,098 of J. G. Bergman et al and
in page 497 to 499 of "Applied Physics Letters", Vol. 21
(10) published in 1972, there has been proposed a cop-
ying machine in which polymeric polyvinylidene fluoride
(PVDF) is adopted as the pyroelectric material. In the
facility, as shown in Fig. 1, a light beam illuminated from
a lamp, namely, a light source 46 is passed through a
sheet of manuscript 45 to be irradiated onto a laminated
plate including a pyroelectric layer 43 and an electrically
conductive layer 44 so as to heat the plate according to
an image pattern produced by the light beam. Due to
pyroelectric effect, electric charge of the latent image is
collected on the surface of the pyroelectric layer 43 and
then is developed with electrically charged particles of
toner 47 into a toner image. The toner image is subse-
quently copied onto, for example, a sheet of recording
paper to obtain a copied image of the manuscript.
[0004] Subsequent to the apparatuses above, there
have been disclosed image recording devices employ-
ing various methods of heating pyroelectric materials.
Forexample, methods in which athermal head (an array
of heating elements) is utilized as means of heating the
pyroelectric material have been described in the Japa-
nese Patent Laid-Open Publication No. Sho-56-158350
of Yamazaki et al, the Japanese Patent Laid-Open Pub-
lication No. Sho-57-70677 of Matsushita, the Japanese
Patent Laid-Open Publication No. Sho-60-104965 of
Sakai et al, and the Japanese Patent Laid-Open Publi-
cation No. Hei-5-134506 and U.S.P. No. 5,185,619 of
C. Snelling. Additionally, there has been described a
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method of heating the pyroelectric material by a laser
light has been described in the Japanese Patent Laid-
Open Publication No. Sho-56-158350 of Yamazaki et al
and the Japanese Patent Laid-Open Publication No.
Hei-1-161370 of Okuyama et al.

[0005] Referring now to Fig. 2, description will be giv-
en of the basic configuration of the conventional image
recording device in which a heating element array is
adopted as the heating means primarily according to the
apparatus proposed by Snelling. The device includes a
latent image charge keeping medium 31 for keeping
thereon electric charge of a latent image. The medium
31 includes a pyroelectric film 32 and an electrically con-
ductive film 33. The charge keeping medium 31 is heat-
ed by a heating element array (heating needle) 34 under
supervision of a controller 36. In this connection, al-
though the process of forming the latent image will be
described later, in order to obtain a satisfactory charge
density of the latent image when the charge keeping me-
dium 31 is cooled, it is important to effectively cancel or
neutralize the charge which appears on the surface of
the pyroelectric film 32 during the pyroelectric material
heating operation. For this purpose, according to the
method of Snelling, there is provided on a surface of the
heating needle 34 an electrically conductive layer 35
connected to a ground potential such that the charge
collected in the heating stage is neutralized through the
conductive layer 35. When the charge keeping medium
31 is cooled, a latent image 37 is generated on the sur-
face of the pyroelectric layer 32. The image 37 is devel-
oped by a developing device 38 using a toner to be
thereafter transferred onto a sheet of recording paper
40 by transferring means 41 so as to form an image 42
on the recording sheet 40. The transferred particles of
toner are fixed onto the sheet 40 by a fixing apparatus
(not shown).

[0006] However, the conventional image recording
apparatuses are attended with difficulty in that variation
in temperature of the heating means or chanae in the
environmental temperature causes non-uniformity in
the final recording density, leading to deterioration in
quality of the recorded image. Specifically, in a sequen-
tial image recording operation, when the temperature of
the heating means is increased (due to heat accumula-
tion) or the environmental temperature becomes higher
in the apparatus, there occurs a problem that an exces-
sive recording density appears in the attained image or
a foggy portion takes place due to toner particles at-
tached onto non-image areas in the recorded picture.
[0007] To cope with the heat accumulation in the heat-
ing means and the variation in the environmental tem-
perature, there has been generally known a correction
method in which the amount of heat generated from the
heating means is controlled. That is, the mean temper-
ature and environmental temperature are obtained by
temperature sensors to be fed back to the circuit con-
trolling the heating means so as to decrease the amount
of heat created from the heating means, thereby sup-
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pressingthe excessive heat. In the conventional thermal
printing process, the method above has been usually
employed as a method to correct or compensate for the
heat accumulation in the thermal head.

[0008] However, according to the method of control-
ling the amount of heat created from the heating means,
influences of the heat accumulation of the heating
means and the variation in the environmental tempera-
ture cannot be completely removed in the image record-
ing operation using the pyroelectric substance. Rea-
sons therefor will be next described by reference to a
specific example.

[0009] Assume that a thermal head is adopted as the
heating means and the temperature thereof is generally
increased by 10 °C due the heat accumulation and/or
alteration in the environmental temperature. When the
base temperature of the thermal head is increased,
there appear two primary influences upon the recorded
image.

[0010] First, there occurs an excessive increase in the
temperature of the imaging section. Namely, even when
the temperature increase of the section is beforehand
setto 90°C, when the base temperature is increased by
10°C, there takes place a temperature increase of 100
°C in the imaging section. This results in problems of an
excessive recording density and a thermal damage in
the charge keeping medium.

[0011] Second, there appears a foggy portion in the
non-image area of the recorded picture. Namely, al-
though the non-image area of the charge keeping me-
dium is not heated, the temperature of pyroelectric ma-
terial of the non-image area is increased by 10 °C due
to contact with the heated thermal head. Since the py-
roelectric material collects latent image charge substan-
tially in proportion to the heating temperature, there ap-
pears latent image charge also in the non-image area
accordingto the 10°C temperature rise. This causes the
foggy portion in the resultant picture.

[0012] When the amount of heat created from the
heating means is controlled as described above, the first
influence can be prevented. Namely, the excessive in-
crease in temperature of the image area can be sup-
pressed. However, it is almost impossible to prevent the
foggy portion in the non-image area by controlling the
amount of heat produced from the heating means for
the following reason. Namely, the control operation of
the amount of heat created from the heating means has
nothing to do with the effect of the correction with re-
spect to the temperature rise in the non-image area. In
contrast thereto, the control operation is effective in the
thermal recording operation. Namely, the thermal re-
cording operation has a unique characteristic that the
recording operation (transfer of ink) is carried out only
when the temperature of ink is at its melting point or
more. In short, since the foggy portion is missing in the
thermal printing even when the themperature of the non-
image area is increased by about 10 °C, considerations
need not be given to the temperature rise in the non-
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image area. On the other hand, in an image recording
operation using the pyroelectric substance, even a slight
temperature rise in the non-image portion causes a fog-
gy portion, which makes it necessary to prepare a suf-
ficient countermeasure to overcome this problem.
[0013] As above, in an image recording facility em-
ploying a pyroelectric material, it is quite difficult to com-
pletely remove influences of the heat accumulation of
the heating means and variation in the environmental
temperature. In particular, the foggy portion cannot be
suppressed in the picture generated according to the
conventional methods.

SUMMARY OF THE INVENTION

[0014] ltistherefore an object of the present invention
to provide an image recording apparatus in which even
when the mean temperature of the heating means is in-
creased or the environmental temperature is changed
in the apparatus, the recording density is kept at a suf-
ficiently uniform level to attain a high picture quality,
thereby solving the problems above.

[0015] To achieve the object above in accordance
with the present invention, there is provided an image
recording apparatus comprising a latent image charge
keeping medium including a pyroelectric layer, heating
means for selectively heating the charge keeping medi-
um according to a video signal and forming an electro-
static latent image, developing means for visualizing the
electrostatic latent image on the medium with an elec-
trically charged toning medium, thereby visualizing the
latent image, means for sensing at least temperature of
the heating means, temperature of the medium, and en-
vironment temperature, and means of controlling, ac-
cording to data of the obtained temperature, an amount
of the toning medium supplied from the developing
means onto the charge keeping medium.

[0016] It is in particular preferred that the means for
controlling the amount of the toning medium is a bias
voltage controller supervising a developing bias voltage
applied to the developing means.

[0017] The latent image charge keeping medium in-
cluding the pyroelectric layer is locally heated by the
heating means accordingto avideo signal. In the heated
portion of the charge keeping medium, the state of ori-
entation of molecules is altered in the pyroelectric layer.
This resultantly causes latent image charge to appear
on the surface of the pyroelectric layer.

[0018] When the charge keeping medium in which the
latent image is created is in the proximity of or is brought
into contact with a charged toning medium, the toning
medium is selectively attached onto the surface of the
pyroelectric medium so as to visualize or develop the
latent image. In this operation, the amount of the toning
medium supplied from the developing means is control-
led to attain a favorable record image. That is, the
amount of the toning medium is set to an optimal value
according to data of at least either one of the heating
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temperature, temperature of the charge keeping medi-
um, and the environmental temperature in the appara-
tus, the temperature data being obtained from temper-
ature sense means.

[0019] The amount of the supplied toning medium is
supervised, for example, by a bias voltage applied to the
developing means. Namely, in case where the charge
keeping medium is excessively heated due to heat ac-
cumulation of the heating means, the bias voltage ap-
pliedto a developing electrode of the developing means
is increased in the direction of the polarity of latent image
charge to thereby minimize the potential difference be-
tween the latent image and the developing means.
When the potential contrast is reduced in the developing
step, the amount of the toning medium attached onto
the charge keeping medium is minimized. This result-
antly suppresses the excessive increase in the record-
ing density and prevents the excessive amount of the
coloring medium (causing the foggy portion) from being
attached on the non-image area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The objects and features of the present inven-
tion will become more apparent from consideration of
the following detailed description taken in conjunction
with the accompanying drawings in which:

Fig. 1 is a diagram for explaining the fundamental
configuration of an image recording apparatus us-
ing a lamp beam to heat a pyroelectric material in
accordance with the prior art;

Fig. 2 is a diagram showing constitution of an image
recording apparatus in accordance with the present
invention;

Fig. 3 is a diagram useful to explain an embodiment
of the image recording apparatus according to the
present invention;

Fig. 4Ato 4D are diagrams for explaining processes
of producing a latent image;

Fig. 5 is a diagram showing structure of a thermal
head and an electrically conductive layer the appa-
ratus of Fig. 3;

Fig. 6 is a cross-selectional view showing a cross
section along direction VI of Fig. 5;

Fig. 7 is a diagram showing the configuration of a
bias voltage controller of Fig. 3; and

Fig. 8 is a diagram for explaining another embodi-
ment of the image recording apparatus in accord-
ance with the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] Referring to the drawings, description will be
given of embodiments in accordance with the present
invention.

[0022] Fig. 3 shows constitution of a first embodiment
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of the image recording facility in accordance with the
present invention. The image recording device of this
embodiment includes a latent image charge keeping
medium 3 in an endless belt shape, a thermal head 4,
aconductive film 5, atemperature sensor 21, a bias volt-
age controller 22, a developing device 7 as developing
means, a transfer roller 12, and a fixing device 15.
[0023] The charge keeping medium 3 includes two
layers, namely, a pyroelectric layer 1 (about 30 microm-
eter (um) thick) and an electrically conductive layer 2
(about 500 angstrom (A) thick), which are configured in
an endless belt contour. The layers 1 and 2 are made
of polyvinylidene fluoride (PVDF) and aluminum, re-
spectively. The conductive layer 2 is kept at a ground
potential through a conductive roller 20.

[0024] The thermal head 4 employed as the heating
means in this embodiment is a line-type thermal head
generally utilized for the thermal recording operation. In
the thermal head 4, fine heating elements to generate
Joule heat are arranged with a pitch of about 83 um (300
dots/inch) along lines in the direction of width of the
charge keeping medium 3. These heating elements are
selectively initiated by a controller 16 in response to vid-
eo signals to heat the charge keeping medium 3.
[0025] On the surface of the thermal head 4, an elec-
trically conductive layer 5 is formed to cover the heating
section. The layer 5 neutralizes electric charge on the
surface of the pyroelectric layer 1 in the heating state
thereof. For easy understanding of the function of the
layer 5, description will be given in detail of processes
of generating a latent image in this embodiment by ref-
erence to Figs. 4A to 4D.

[0026] In these diagrams, a pyroelectric layer 51 of
the charge keeping medium has electric charge on a
surface thereof due to spontaneous polarization of mol-
ecules of the layer 51. In the initial state, the surface
charge is in the neutral state (Fig. 4A). That is, floating
charge existing in the air and charge 53 supplied from
neutralizing means such as an electrically conductive
brush fix onto the surface of the pyroelectric layer 51 to
establish the electrically neutralized state. Assume that
the polarized charge appearing on the surface of the py-
roelectric layer 51 has the positive polarity and true ef-
fective charge attached onto the surface has the nega-
tive polarity.

[0027] When the charge keeping medium is heated,
the state of orientation of molecules changes in the py-
roelectric layer 51. This results in reduction in the
amount of polarized charge appearing on the surface of
the pyroelectric layer 51. In consequence, the amount
of negative charge fixed on the surface becomes exces-
sive and hence the surface is negatively charged (Fig.
4B). In this situation, when charge neutralizing means
55 is brought into contact with or is in the neighborhood
of the surface of the pyroelectric layer 51, the excessive
charge on the surface is cancelled by the neutralizing
means 55 and returns again to the neutral state (Fig.
4C).
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[0028] After the heating stage is completed, when the
charge keeping medium is cooled down to the initial
temperature, the polarized state is also restored to the
original state in the pyroelectric layer 51. In this situa-
tion, the surface of the pyroelectric layer 51 has already
been separated from the charge neutralizing means.
Consequently, the negative charge is insufficient on the
pyroelectric layer surface. Virtually, the surface is posi-
tively charged as a result (Fig.4D). Namely, in the heat-
ed portion of the charge keeping medium, a positive-
polarity latent image is created after the charge keeping
medium is cooled down.

[0029] The latent image thus obtained is gradually
vanished because floating charge existing in the air is
collected onto the image. However, in general, the phe-
nomenon takes a long period of time and hence the la-
tent image is kept retained for several hours to several
tens of hours in ordinary cases.

[0030] |In Fig. 3, an electrically conductive layer 5 is
formed as the charge neutralizing means. In this em-
bodiment, a thin metallic film of aluminum or chrome
having a thickness of about 1000 angstroms is fabricat-
ed on the thermal head surface by evaporation.

[0031] Figs. 5 and 6 shows constitution of the thermal
head 4 and the conductive layer 5. Specifically, Fig. 6
shows a cross section of the construction along direction
VI of Fig. 5. The thermal head 4 includes a ceramic sub-
strate 401 and a resistive layer 402 formed thereon as
a heating section. Disposed on the resistive layer 402
are electrodes 403 and 404 to oppose to each other with
a predetermined interval therebetween. A portion of the
resistive layer 402 between the electrodes 403 and 404
functions as the heat generating section. Namely, when
an electric current flows between the electrodes 403 and
404, the heating section of the layer 402 generates heat.
[0032] On the electrodes 403 and 404 and resistive
layer 402, there are fabricated an insulating protective
layer 405 and an electrically conductive layer 5 thereon.
As can be seen from Fig. 5, the resistive layer 402 pro-
vides a string of heating elements on the thermal head
4. The conductive layer 5 is formed along a longitudinal
central line of the resistive layer 402 forming the heating
element string. The conductive layer has a width of
about four millimeters (mm) in the direction of width of
the heating element string. However, the width may be
four mm or less or four mm or more only if the conductive
layer 5 covers the heat generating section.

[0033] Incidentally, the material and structure of the
charge neutralizing means are not restricted by those of
the embodiment above. Namely, there may be em-
ployed other substances and configurations thereof. For
example, the means may include a thin film made of a
conductive organic material and a configuration in which
a conductive film is interposed between a thermal head
and a pyroelectric layer.

[0034] Aifter the heating step is finished, the heated
medium 3 is naturally cooled down to the room temper-
ature to produce a latent image 17. In addition to the
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natural cooling, there may be employed a forced cooling
step or forced cooling means utilizing, for example, ther-
mal conduction to a heat sink.

[0035] The latent image 17 created on the medium 3
is visualized or developed by the developer 7. In this
embodiment, the developer 7 carries out the so-called
two-component magnetic brushing operation. Namely,
there is employed a developing agent 8 containing in-
sulating and non-magnetic toner particles mixed with
magnetic carrier particles to electrically charge the toner
particles by friction therebetween so that the toner par-
ticles are fixed onto carrier particle surfaces. The devel-
oping agent 8 is kept applied onto a sleeve 10 with a
magnet roller 9 disposed therein. When the agent 8 is
brought into contact with the charge keeping medium 3,
the toner is selectively fixed onto the surface of the me-
dium 3 according to the charge distribution thereon,
thereby forming a visual image.

[0036] In the operation, the sleeve 10 is applied with
a bias voltage from a bias voltage controller 22. To ob-
tain an appropriate potential contrast between the latent
image 17 and the sleeve 10, the bias voltage is control-
led according to a representative temperature of the
thermal head 4 obtained from a temperature sensor
(thermistor) 21. That is, the bias voltage is selected to
prevent the toner from fixing onto the non-image area
even when latent image charge appears thereon.
[0037] Fig. 7 shows details of the bias voltage control-
ler 22, which includes temperature sensors 21, 21a, and
21bto control the bias voltage tobe applied to the sleeve
10. The sensor 21 senses temperature of the thermal
head 4. The sensor 21a detects the environmental tem-
perature, namely, the environmental temperature in the
apparatus; whereas the sensor 21b measures temper-
ature of the charge keeping medium 3.

[0038] Sensed data items are transmitted from the
sensors 21, 21a, and 21b respectively to analog-to-dig-
ital (A/D) converters 201 to 203 to be converted into dig-
ital signals, which are then sent to a central processing
unit (CPU) 204. The CPU 204 decides the largest value
among the data items from the sensors 21, 21a, and
21b to produce a control signal according to the maxi-
mum temperature value. The control signal is then
transformed into an analog signal by a digital-to-analog
converter 205 to be supplied to a direct-current (dc)
power source 206. This signal controls the value of volt-
age outputted from the dc power source 206, namely,
the bias voltage to the sleeve 10. To supervise the dc
power circuit 206 when the mean value exceeds a
present value, the CPU 204 may obtain a mean value
of the outputs from the sensors 21, 21a, and21bin place
of the maximum temperature value. Moreover, the CPU
204 carries out such processes including a time control
(delay) operation in the voltage control process of the
dc power supply 206.

[0039] Aifter the developing phase is completed, the
medium 3 is fixed onto a sheet of recording paper 11 as
a recording medium. Thereafter, to electrostatically
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transfer the toner onto the surface of the recording sheet
11, therecording sheet 11 is pushed by the transfer roller
12 on a rear surface thereof. In this embodiment, a volt-
age of about +1 kV is applied to the conducutive gum
roller to effect the electrostatic transfer of the tone.
[0040] The recording sheet 11 onto which the toner
has been transferred is passed through the fixing facility
15 including a heater roller 13 and a pressure roller 14
such that the toner is once fused on the sheet surface,
thereby fixing the toner on the recording sheet 11.
[0041] In this connection, the method of developing
the latent image, kind of the developing agent, method
of transferring the toner agent onto the recording medi-
um, and method of fixing the toner onto the recording
medium are not limited to those used in the embodi-
ment. That is, the similar advantageous effect can be
obtained according to other conventional methods uti-
lized in electrophotography.

[0042] After the toner is completely transferred onto
the recording sheet 11, the charge keeping medium 3 is
again returned to the latent image creating section (ther-
mal head section) to generate a subsequent latent im-
age. Prior to this operation, when the toner not trans-
ferred still remains on the medium 3, the toner is re-
moved by a cleaner (not shown) when necessary.
[0043] In addition, when a portion of the latent image
charge also remains after the transfer of toner onto the
recording sheet 11, there may be employed charge re-
moving means such as an electrically conductive brush
(not shown) when necessary. The charge removing
means is grounded in operation to be brought into con-
tact with the surface of the pyroelectric layer 1 so as to
easily neutralize the charge remaining on the surface of
the pyroelectric layer 1, thereby restoring the charge
keeping medium 3 to the initial state.

[0044] Results of recording experiments conducted in
the image recording device structured as above lead to
confirmation that favorable pictures free of the foggy
portion can be attained through a continuous recording
operation. Moreover, also in case where a gray-scale
recording operation is conducted while controlling tem-
perature of the heating elements of the thermal head, it
has been confirmed that the recording operation is ef-
fected with a highly stable recording density to obtain a
high-quality picture.

[0045] Fig. 8 shows constitution of an alternative em-
bodiment of the image recording device in which the la-
tent image generating and developing processes are si-
multaneously carried out in accordance with the present
invention. The constituent elements of the apparatus
are almost the same as those of the first embodiment of
Fig. 3 and hence are assigned with the same reference
numerals.

[0046] In this system, the charge keeping medium 3
is heated by the thermal head 4 pushed against the side
of the conductive layer 2 of the medium 3. This embod-
iment includes the developing device 7 opposing to the
thermal head 4 such that the developing of a latent im-
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age is simultaneously achieved while the medium 3 is
being heated. In this case, the complicated process of
creating a latent image as described in conjunction with
the first embodiment is unnecessary. Thatis, inthe heat-
ed portion of the medium 3, the state of orientation of
the molecules alters in the pyroelectric layer, which con-
sequently reduces the amount of polarized charge ap-
pearing on the surface of the pyroelectric layer. As re-
sult, the amount of true effective charge fixed on the sur-
face becomes excessive (Fig. 4B). When a toning me-
dium charged to a polarity opposite to that of the exces-
sive charge is brought into contact with or is in the prox-
imity of the excessive charge, the toning medium is at-
tached onto the surface of the pyroelectric layer, thereby
visualizing of the latent image. In this embodiment, a
toner agent charged to the positive polarity is employed
as the coloring agent. The structure of the developing
facility is the same as that shown in first embodiment.
[0047] Also in this operation, the sleeve 10 of the de-
veloper 7 is applied with a bias voltage from the bias
voltage controller 22. In order to obtain an appropriate
potential discrepancy between the latent image 17 and
sleeve 10, the bias voltage is supervised according to
information of temperatures measured by the tempera-
ture sensor 21 to sense accumulated heat of the thermal
head 4, the temperature sensor 21a to measure tem-
perature in the apparatus, and the temperature sensor
21b to detect temperature of the charge keeping medi-
um 3.

[0048] Conductingthe recording processes thereafter
including the developing, transferring, and fixing proc-
esses similar to those of the first embodiment, a desired
image 19 can be recorded on the recording sheet 11.
[0049] Description has been given in detail of embod-
iments in accordance with the present invention. How-
ever, the present invention is not restricted only by the
embodiments. For example, although a line-type ther-
mal head is adopted as the heating means in the em-
bodiments, there may be employed any kinds of heating
means including a serial-type thermal head, laser light,
lamp light heating employing optical shutters, and flash
heating element.

[0050] Additionally, the latent image charge keeping
medium is in the form of a belt in the embodiments. How-
ever, the similar advantages can also be attained by use
of the medium in any other form, for example, that of a
drum or flat plate.

[0051] Furthermore, although a sheet of paper is used
as the recording medium in the embodiments above,
there may be naturally adopted various types of record-
ing media in accordance with the present invention. In
addition, the transfer and fixing steps of the toning me-
dium onto the recording medium may be dispensed
with. That is, the present invention, is also applicable to
apparatuses such as an indication board in which the
toning medium is temporarilly kept retained on the re-
cording medium so as to display information thereon for
a predetermined period of time.
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[0052] Moreover, although the coloring particles (i.e.,
powdered toner particles) are utilized as the toning me-
dium in the above embodiments, there may also be uti-
lized any other coloring media such as a liquid toner and
a liquid ink.

[0053] In addition, to control the amount of supply of
the toning medium, a method of applying a bias voltage
to the developing means is employed in the embodi-
ments. However, other methods may also be used, for
example, the number of rotation of the developing
sleeve or the magnitude of charge of the toning medium
may be supervised for the control of the amount of the
coloring medium.

[0054] |naccordance with the present invention, even
when the temperature of the heating means is increased
or the environmental temperature is varied in a contin-
uous image recording operation, the recording density
can be kept retained and the foggy portion is sup-
pressed in the picture, thereby achiving a high-quality
image recording operation.

[0055] While the present invention has been de-
scribed with reference to the particular illustrative em-
bodiments, it is not to be restricted by those embodi-
ments but only by the appended claims. It is to be ap-
preciated that those skilled in the art can change or mod-
ify the embodiments without departing from the scope
of the present invention as claimed.

Claims

1. An image recording apparatus comprising a latent
image charge keeping medium (3) including a py-
roelectric layer (1); heating means (4) for selectively
heating the charge keeping medium (3) according
to a video signal, and developing means (7) for vis-
ualizing with a charged toning medium (8) an elec-
trostatic latent image formed on the charge keeping
medium (3);

characterized in that the apparatus further
comprises:

means (21, 21a, 21b) for sensing temperature
of at least one of the heating means (4), the
charge keeping medium (8), and environment
in the apparatus; and

means (22) for controlling, according to data of
the obtained temperature, an amount of the
toning medium supplied from the developing
means (7) to the charge keeping medium (3).

2. An image recording apparatus as claimed in claim
1, wherein the means (22) for controlling the
amount of the toning medium is a bias voltage con-
troller for controlling a bias voltage applied to the
developing means (7).

3. An image recording apparatus as claimed in claim
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1, wherein the latent image charge keeping medium
(8) includes a conductive layer (2) and the conduc-
tive layer (2) is kept at a ground potential.

An image recording apparatus as claimed in claim
3, wherein the latent image charge keeping medium
(8) has an endless belt shape.

An image recording apparatus as claimed in claim
1. wherein the heating means (4) is a thermal head
(4) and the thermal head (4) includes a substrate
(401), a resistive layer (402) formed on the sub-
strate (401), electrodes (403, 404) disposed on the
resistive layer (402) and an insulating protective
layer (405) formed on the electrodes (403, 404) and
the resistive layer (402).

An image recording apparatus as claimed in claim
1, further comprising means (5) for neutralizing
electric charge on the surface of the pyroelectric

layer (1).

An image recording apparatus as claimed in claim
5, further comprising means (5) for neutralizing
electric charge on the surface of the pyroelectric

layer (1).

An image recording apparatus as claimed in claim
7, wherein the means (5) for neutralizing electric
charge is an electrically conductive layer (5) formed
to cover the heating section of the thermal head (4).

An image recording apparatus as claimed in claim
1, wherein the developing means (7) includes a
sleeve (10) with a magnet roller (9).

An image recording apparatus as claimed in claim
1, wherein the means (21, 21a, 21b) for sensing
temperature includes a sensor (21) for sensing tem-
perature of the heating means (4), a sensor (21a)
for sensing temperature of environment in the ap-
paratus, and a sensor (21b) for sensing tempera-
ture of the charge keeping medium (3).

An image recording apparatus as claimed in claim
10, wherein the means (22) for controlling the
amount of the toning medium controls the amount
of the toning medium according to maximum tem-
perature value of the sensors (21, 21a, 21b).

An image recording apparatus as claimed in claim
10, wherein the means (22) for controlling the
amount of the toning medium controls the amount
of the toning medium according to mean tempera-
ture value of the sensors (21, 21a, 21b).

An image recording apparatus as claimed in claim
10, wherein the means (22) for controlling the
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amount of the toning medium includes DC power
circuit (206).

An image recording apparatus as claimed in claim
8, wherein the developing means (7) opposes to the
thermal head (4).

Patentanspriiche

1.

Bildaufzeichnungsgerat mit einem eine pyroelekiri-
sche Schicht (1) aufweisenden Latentbild-La-
dungserhaltungsmedium (3); einer Erwarmungs-
einrichtung (4) zum selektiven Erwarmen des La-
dungserhaltungsmediums (3) gemaf einem Video-
signal; und einer Entwicklungseinrichtung (7) zum
Sichtbarmachen eines auf dem Ladungserhal-
tungsmedium (3) ausgebildeten elekirostatischen
Latentbildes mit einem geladenen Tonermedium
(8);

dadurch gekennzeichnet, daB das Geréat fer-
ner aufweist;

eine Einrichtung (21, 21a, 21b) zum Messen
der Temperatur zumindest von einem von der
Heizeinrichtung (4), dem Ladungserhaltungs-
medium (3) und der Umgebung in dem Gerét;
und

eine Einrichtung (22) zum Steuern einer Menge
des von der Entwicklungseinrichtung (7) an das
Ladungserhaltungsmedium (3) gelieferten Ton-
ermediums gemafn den Daten der erhaltenen
Temperatur.

Bildaufzeichnungsgerat nach Anspruch 1, wobei
die Einrichtung (22) zum Steuern der Menge, des
Tonermediums eine Vorspannungssteuerung zum
Steuern einer an die Entwicklungseinrichtung (7)
angelegten Vorspannung ist.

Bildaufzeichnungsgerat nach Anspruch 1, wobei
das Latentbild-Ladungserhaltungsmedium (3) eine
leitende Schicht (2) aufweist und die leitende
Schicht (2) auf Massepotential gehalten wird.

Bildaufzeichnungsgerat nach Anspruch 3, wobei
das Latentbild-Ladungserhaltungsmedium, (3) die
Form eines Endlosbandes aufweist.

Bildaufzeichnungsgerat nach Anspruch 1, wobei
die Erwarmungseinrichtung (4) ein Thermokopf (4)
ist, und der Thermokopf (4) ein Substrat (401), eine
auf dem Substrat ausgebildete Widerstandsschicht
(402), auf der Widerstandsschicht (402) angeord-
neten Elektroden (403, 404) und eine auf den Elek-
troden (403, 404) und der Widerstandsschicht (402)
ausgebildete isolierende Schulzschicht (405) auf-
weist.
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Bildaufzeichnungsgerat nach Anspruch 1, ferner
mit einer Einrichtung (5) zum Neutralisieren elekiri-
scher Ladung auf der Oberflache der pyroelekitri-
schen Schicht (1).

Bildaufzeichnungsgerat nach Anspruch 5, ferner
mit einer Einrichtung (5) zum Neutralisieren elekiri-
scher Ladung auf der Oberflache der pyroelekitri-
schen Schicht (1).

Bildaufzeichnungsgerat nach Anspruch 7, wobei
die Einrichtung (5) zum Neutralisieren elektrischer
Ladung eine elekirische leitende Schicht (5) ist, die
so ausgebildet ist, daB sie den Erwarmungsab-
schnitt des Thermokopfes (4) Uberdeckt.

Bildaufzeichnungsgerat nach Anspruch 1, wobei
die Entwicklungseinrichtung (7) eine Hiilse (10) mit
einer Magnetwalze (9) aufweist.

Bildaufzeichnungsgerat nach Anspruch 1, wobei
die Einrichtung (21, 21a, 21b) zum Messen der
Temperatur einen Sensor (21) zum Messen der
Temperatur der Heizeinrichtung (4), einen Sensor
(21a) zum Messen der Umgebungstemperatur in
dem Gerét und einen Sensor (21b) zum Messen der
Temperatur des Ladungserhaltungsmediums (3)
aufweist.

Bildaufzeichnungsgerat nach Anspruch 10, wobei
die Einrichtung (22) zum Steuern der Menge des
Tonermediums die Menge des Tonermediums ab-
hangig von dem Maximalwert der Temperatur der
Sensoren (21, 21a, 21b) steuert.

Bildaufzeichnungsgerat nach Anspruch 10, wobei
die Einrichtung (22) zum Steuern der Menge des
Tonermediums die Menge des Tonermediums ab-
hangig von dem Mittelwert der Temperatur der Sen-
soren (21, 21a, 21b) steuert.

Bildaufzeichnungsgerat nach Anspruch 10, wobei
die Einrichtung (22) zum Steuern der Menge des
Tonermediums eine Gleichspannungs-Energiever-
sorgungsschaltung (206) aufweist.

Bildaufzeichnungsgerat nach Anspruch 8, wobei,
die Entwicklungseinrichtung (7) dem Thermokopf
(4) gegenuberliegt.

Revendications

Appareil pour 'enregistrement d'image comprenant
un support (3) gardant les charges d'une image la-
tente comportant une couche pyroélectrique (1) ; un
moyen de chauffage (4) pour chauffer sélective-
ment le support (3) gardant les charges conformé-
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ment & un signal vidéo ; et un moyen de dévelop-
pement (7) pour visualiser avec un milieu de virage
chargé (8) une image électrostatique latente for-
mée sur le support (3) gardant les charges ;

caractérisé en ce que l'appareil comporte en outre :

- des moyens (21, 21a, 21b) pour capter la tem-
pérature d'au moins un des éléments suivants :
le moyen de chauffage (4), le support (3) gar-
dant les charges, et l'environnement dans
I'appareil ; et

- un moyen (22) pour commander, en fonction
des données de la température obtenue, une
quantité de milieu de virage fournie par le
moyen de développement (7) au support (3)
gardant les charges.

Appareil pour I'enregistrement d'image selon la re-
vendication 1, dans lequel le moyen (22) pour com-
mander la quantité de milieu de virage est un con-
tréleur de tension de polarisation pour commander
une tension de polarisation appliquée au moyen de
développement (7).

Appareil pour I'enregistrement d'image selon la re-
vendication 1, dans lequel le support (3) gardant les
charges d'image latente comprend une couche
conductrice (2) et la couche conductrice (2) est gar-
dée au potentiel de la terre.

Appareil pour I'enregistrement d'image selon la re-
vendication 3, dans lequel le support (3) gardant les
charges d'image latente a la forme d'une courrroie
sans fin.

Appareil pour I'enregistrement d'image selon la re-
vendication 1, dans lequel le moyen de chauffage
(4) est une téte thermique (4) et la téte thermique
comporte un substrat (401), une couche résistante
(402) formée sur le substrat (401), des électrodes
(403, 404) disposées sur la couche résistante (402)
et une couche protectrice isolante (405) formée sur
les électrodes (403, 404) et la couche résistante
(402).

Appareil pour I'enregistrement d'image selon la re-
vendication 1, comprenant en outre un moyen (5)
pour neutraliser une charge électrique sur la surfa-
ce de la couche pyroélectrique (1).

Appareil pour I'enregistrement d'image selon la re-
vendication 5, comprenant en outre un moyen (5)
pour neutraliser une charge électrique sur la surfa-
ce de la couche pyroélectrique (1).

Appareil pour I'enregistrement d'image selon la re-
vendication 7, dans lequel le moyen (5) pour neu-
traliser une charge électrique est une couche con-
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14.

ductrice de I'électricité (5) formée pour couvrir la
partie chauffante de la téte thermique (4).

Appareil pour I'enregistrement d'image selon la re-
vendication 1, dans lequel le moyen de développe-
ment (7) comporte un manchon (10) pourvu d'un
rouleau aimanté (9).

Appareil pour I'enregistrement d'image selon la re-
vendication 1, dans lequel les moyens (21, 21a,
21b) pour capter la température comprennent un
capteur (21) pour capter la température du moyen
de chauffage (4), un capteur (21a) pour capter la
température de I'environnement dans l'appareil, et
un capteur (21b) pour capter la température du sup-
port (3) gardant les charges.

Appareil pour I'enregistrement d'image selon la re-
vendication 10, dans lequel le moyen (22) pour
commander la quantité de milieu de virage com-
mande la quantité de milieu de virage en fonction
de la valeur maximale de la température des cap-
teurs (21, 21a, 21b).

Appareil pour I'enregistrement d'image selon la re-
vendication 10, dans lequel le moyen (22) pour
commander la quantité de milieu de virage com-
mande la quantité de milieu de virage en fonction
de la valeur moyenne de la température des cap-
teurs (21, 21a, 21b).

Appareil pour I'enregistrement d'image selon la re-
vendication 10, dans lequel le moyen (22) pour
commander la quantité de milieu de virage com-
prend un circuit (206) d'alimentation en courant
continu.

Appareil pour I'enregistrement d'image selon la re-
vendication 8, dans lequel le moyen de développe-
ment (7) est opposé a la téte thermique (4).
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