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(54) CONVEYANCE DEVICE AND PRINTING APPARATUS

(57) Disclosed is a conveyance device (20), includ-
ing a conveyance unit (21) that conveys a recording
medium (P) in a conveyance direction, the conveyance
unit (21) includingamainbody (211)andasubbody (212)
movably connected to the main body (211) along the

conveyance direction. The length of the conveyance unit
(21) in the conveyance direction is changeable by move-
ment of the main body (211) and/or the sub body (212)
along the conveyance direction.
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Description

BACKGROUND OF THE INVENTION

TECHNICAL FIELD

[0001] The present invention relates to a conveyance
device and a printing apparatus.

DESCRIPTION OF RELATED ART

[0002] There has been known a printing apparatus
including an image forming section that forms an image
on a recording medium and a conveyance unit that con-
veys the recording medium via the image forming sec-
tion.
[0003] Such printing apparatus requires a larger con-
veyance unit to cope with a larger recording medium.
However, transportation cost increases for transporting a
printing apparatus with a larger conveyance unit.
[0004] Therefore, for example, JapaneseUnexamined
Patent Publication No. 2020‑001263 discloses a printing
apparatus that includes a conveyance unit composed of
a plurality of dividable blocks, and, when transporting,
that can be divided into the blocks for separate transpor-
tation.

SUMMARY OF THE INVENTION

[0005] However, the invention disclosed in Japanese
Unexamined Patent Publication No. 2020‑001263 re-
quires that the blocks be divided at the time of transporta-
tion and assembled at the time of installation. Therefore,
it takes time and effort to reduce the conveyance unit in
size and to restore the conveyance unit from the reduc-
tion in size.
[0006] The present invention has beenmade in view of
such circumstances. An object of the present invention is
to provide a conveyance device and a printing apparatus
capable of easily reducing a conveyance unit in size and
restoring the conveyance unit from the reduction in size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The advantages and features provided by one
or more embodiments of the invention will become more
fully understood from the detailed description given here-
inbelow and the appended drawings which are given by
way of illustration only, and thus are not intended as a
definition of the limits of the present invention, wherein:

FIG. 1A is an external view of a printing apparatus;
FIG. 1B is a top view of the printing apparatus;
FIG. 2A is a side view illustrating the schematic
configuration of a conveyance device when ex-
panded;
FIG. 2B is a perspective view illustrating the sche-
matic configuration of the conveyance device when

expanded;
FIG. 3 is an enlarged perspective view of a down-
stream sub body;
FIG. 4 is an enlarged perspective view of an up-
stream sub body;
FIG. 5 is a side view illustrating the schematic con-
figuration of the conveyance device when reduced;
FIG.6A isa topviewof theprintingapparatuswith the
expanded conveyance device and a housing for the
printing apparatus;
FIG.6B isa topviewof theprintingapparatuswith the
reduced conveyance device and the housing for the
printing apparatus;
FIG. 7 is a side view of a conveyance belt in the
reduced conveyance device;
FIG. 8 is an enlarged side view of a sub body that
includes a roller;
FIG. 9 is an enlarged side view of a sub body placed
on a pullout rail;
FIG. 10 is a side view of a conveyance device that
includes only one sub body; and
FIG. 11 is a side view of a conveyance device that
includes pivotable sub bodies.

DETAILED DESCRIPTION

[0008] Hereinafter, one or more embodiments of the
present invention will be described with reference to the
drawings. However, the embodiments described below
are subject to various technically preferred limitations for
implementing the present invention. Therefore, the
scope of the invention is not limited to the disclosed
embodiments.

[Configuration of Mobile Radiographic Imaging Appara-
tus]

[0009] Fig. 1 is a diagram illustrating an example of the
entire structure of a mobile radiographic imaging appa-
ratus 10 in the present embodiment. The mobile radio-
graphic imaging apparatus 10 is, for example, an appa-
ratus for performing radiography on rounds for patients
who are difficult to move. The mobile radiographic ima-
ging apparatus 10 includes a main body 1, a radiation
source2,andanFPD3.Themobile radiographic imaging
apparatus 10 includes wheels in the main body 1 and is
configured as a movable medical vehicle. The mobile
radiographic imaging apparatus 10 may be a portable
apparatus that does not have wheels.
[0010] The mobile radiographic imaging apparatus 10
captures a still image or amoving image of a subject H by
irradiating the subject with radiation from the radiation
source 2with the FPD3positioned opposite the radiation
source 2 across the subject H. In the present embodi-
ment, the still image capture refers to acquisition of a
single image of a subject in response to a single capture
operation (pressing the exposure switch 102a). The
moving image capture refers to acquisition of a plurality
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of images of a subject by irradiating the subject with
pulsed irradiation of X-rays or other radiation in response
to a single capture operation. The pulsed irradiation
refers to repeated irradiation of radiation in the form of
pulses at predetermined time intervals. Alternatively, the
moving imagecapture refers toacquisitionof aplurality of
images of a subject by continuously irradiating the sub-
ject with radiation. The continuous irradiation refers to
continuous, uninterrupted irradiation of radiation at a low
dose rate. A series of images obtained by the moving
image capture is referred to as a moving image (video).
Each of the plurality of images that constitute a moving
image is referred to as a frame. The moving image
capture includes dynamic image capture that acquires
a dynamic image consisting of a plurality of frames in-
dicating a dynamic state of a subject.
[0011] Fig. 2 is a block diagram illustrating a functional
configuration of the mobile radiographic imaging appa-
ratus 10.
The main body 1 of the mobile radiographic imaging
apparatus 10 has a function as a console (imaging con-
troller). As shown in Fig. 2, the main body 1 includes a
controller (hardware processor) 101, an operation part
102, a display part 103, a storage section 104, a com-
munication part 105, a drive section 106, a battery 107,
and the like. Each unit of themain body 1 is connected by
a bus.
[0012] Thecontroller 101 includesacentral processing
unit (CPU), a random access memory (RAM), and the
like. The CPU of the controller 101 reads a system
program and various processing programs stored in
the storage section 104, develops the programs in the
RAM, and executes various processes in accordance
with the developed programs. The controller 101 func-
tions as a hardware processor, an image processor, and
a notifier of the present invention by executing moving
image display processing described below.
[0013] The operation part 102 includes a touch screen
or the like inwhich transparent electrodesarearranged in
a lattice shape so as to cover the surface of the display
part 103. The touch screen detects the position pressed
byafinger, a touchpen, or the like, and inputs theposition
informationasoperation information to thecontroller 101.
The operation part 102 includes an exposure switch
102a. The exposure switch 102a is used by the user to
start irradiation.
[0014] The display part 103 includes amonitor such as
a liquid crystal display (LCD)or a cathode ray tube (CRT).
The display part 103 displays screens in accordancewith
an instruction of a display signal input from the controller
101.
[0015] The storage section 104 includes a nonvolatile
semiconductor memory, a hard disk, or the like. The
storage section 104 stores various programs executed
by the controller 101, parameters required to execute
processing by the programs, and data such as proces-
sing results.
The storage section 104 also stores examination order

information. The examination order information includes
patient information and examination information. The
patient information includes the patient ID, name, sex,
age, hospital room (ward), and the like of the patient to be
examined. The examination information includes the
examination ID, examination date, and an imaging order
for each image capture performed at the examination.
The imaging order includes an imaging part, an imaging
direction, the classification of still image capture or mov-
ing image capture, and the like.
[0016] Furthermore, the storage section 104 is pro-
vided with a temporary storage area for temporarily stor-
ing images transferred from the FPD 3 and images that
have been processed.
[0017] The communication part 105 transmits and re-
ceives data to and from the FPD 3 or an external device.
In the present embodiment, the communication part 105
includes an antenna, and transmits and receives data to
and from theFPD3or the like bywireless communication
via an access point (not illustrated). The communication
part 105 may be configured to transmit and receive data
by wired communication. The communication part 105
functions as an image acquirer.
[0018] The drive section 106 is a circuit that drives the
tube of the radiation source 2. The drive section 106 and
the radiation source 2 are connected to each other via a
cable.
[0019] The battery 107 supplies electric power to each
part of the main body 1 and the radiation source 2. The
battery 107 can be charged externally via an AC cable
111.
[0020] The radiation source 2 is driven by the drive
section 106 to irradiate the subject H with radiation (X-
rays).
[0021] The FPD 3 is an imaging apparatus (imaging
part) that supports still and moving image capture. As
shown in Fig. 1, the FPD 3 is positioned opposite the
radiation source 2 with the subject H interposed there-
between. The FPD 3 generates electric charges in ac-
cordancewith radiation transmitted through the subjectH
from the radiation source 2. The generated electric
charges are read out as image data, and thereby a
radiation image is captured.
[0022] Fig. 3 is a block diagram illustrating a functional
configuration of the FPD 3. As illustrated in Fig. 3, the
FPD3 includesacontroller 301, astoragesection302,an
operation part 303, a display part 304, a radiation detec-
tor 305, a communication part 306, a connector 307, a
battery 308, and the like. Each unit of the FPD 3 is
connected by a bus.
[0023] The controller 301 includes a CPU, a RAM, and
the like. The controller 301 reads out various programs
stored in the storage section 302, develops the programs
in the RAM, and centrally controls each unit of the FPD 3
according to the developed programs.
[0024] The storage section 302 includes a nonvolatile
semiconductor memory or the like. The storage section
302 stores various programs executed by the controller
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301, parameters required to execute processing by the
programs, and data such as processing results.
[0025] The storage section 302 temporarily stores im-
age data (frames) awaiting transfer to the main body 1.
[0026] The operation part 303 includes various opera-
tion switches such as a power switch. The operation part
303 outputs operation signals to the controller 301 ac-
cording to user operations on various switches.
[0027] The display part 304 is provided, for example,
on the side of the housing of the FPD 3, and displays
various information under control from the controller 301.
[0028] The radiation detector 305 includes, for exam-
ple, radiation detection elements arranged in a two-di-
mensional array on a glass substrate. Each radiation
detection element is composed of a semiconductor im-
agesensor suchasaphotodiode.The radiationdetection
element detects radiation emitted from the radiation
source 2 and transmitted through at least the subject H
in accordance with its intensity, converts the detected
radiation into an electric signal, and accumulates the
electric signal. For example, each radiation detection
element is connected to a switching unit such as a thin
film transistor (TFT). The switching unit acquires image
data by controlling accumulation and readout of electric
signals in the radiation detection element. The radiation
detector 305 can be either an indirect conversion type in
which radiation is converted into electric signals by
photoelectric conversion elements via a scintillator, or
a direct conversion type in which radiation is directly
converted into electric signals.
[0029] The communication part 306 includes an an-
tenna and transmits and receives data to and from the
main body 1 by wireless communication.
[0030] The connector 307 is a connection part for
connecting to external devices directly or via a cable.
[0031] The battery 308 accumulates (charges) electric
power supplied from an external device, such as a cradle
or an imaging table, connected thereto via the connector
307, and supplies the electric power to each unit of the
FPD 3.

(Operation of Mobile Radiographic Imaging Apparatus)

[0032] The operation of the mobile radiographic ima-
ging apparatus 10 is described next.
[0033] To start radiation image capture, the user, the
person who performs the radiation image capture, oper-
ates the operation part 102 of the main body 1 to display
an examination list screen (not illustrated) and selects an
examination. The controller 101 displays the imaging
screen 130 corresponding to the selected examination
by the display part 103.
[0034] Fig. 4 is a diagram illustrating an example of the
imaging screen 130. As illustrated in Fig. 4, the imaging
screen 130 includes an imaging order list 13a, an image
display field 13b, an image adjustment field 13c, a retake
button 13d, an end examination button 13e, and the like.
[0035] The imaging order list 13a is a list of imaging

orders included in the examination order information of
the selected examination. The imaging order includes an
imaging part, an imaging direction, the classification of
still image capture ormoving image capture, and the like.
[0036] Theuserselects thenext imagingorder from the
imaging order list 13a, and positions the subject H, radia-
tion source 2, and FPD 3.
[0037] In the main body 1, when an imaging order is
selected by operation of the operation part 102, the
controller 101 sets radiation emission conditions to the
drive section 106 corresponding to the selected imaging
order. The controller 101 also transmits image reading
conditions to the FPD 3 corresponding to the selected
imaging order by the communication part 105. In a case
where the selected imaging order is moving image cap-
ture, the radiation emission conditions for the moving
image capture are set in the drive section 106 and the
image reading conditions for themoving imagecapture in
the FPD 3.
[0038] When the image capture preparation is com-
plete, the user presses the exposure switch 102a.
[0039] When the first switch of the exposure switch
102a is pressed, the controller 101 of the main body 1
puts the radiation source 2 into standby by the drive
section 106. Further, the controller 101 initiates a reset
on the FPD 3 via the communication part 105. When the
second switch of the exposure switch 102a is pressed,
the controller 101 causes the radiation source 2 to start
emitting radiation by the drive section 106 in synchroni-
zationwith theFPD3 inwhich the reset is completed, and
causes the FPD 3 to start taking a radiation image.
[0040] Fig. 5 is a flowchart illustrating the moving im-
age transfer processing executed by the FPD 3 when
moving image capture is started. The processing in Fig. 5
is executed by the controller 301 in cooperation with a
program stored in the storage section 302.
[0041] When the moving image capture is started, the
controller 301 sequentially transfers the frames captured
by the radiation detector 305 to the main body 1 via the
communication part 306 (step S1).
[0042] In stepS1, thecontroller 301sequentially stores
the frames captured by the radiation detector 305 in a
temporary storage area of the storage section 302 Then,
the controller 301 adds a frame number indicating the
capturing order to each frame, and transfers the frame to
the main body 1 via the communication part 306.
[0043] Next, the controller 301 determineswhether the
moving image capture has been completed (step S2).
[0044] Here, the controller 301 determines that the
moving image capture is complete when the completion
of image capture is notified from themain body 1 or when
a predetermined time has elapsed since the start of
image capture.
[0045] If it is determined that themoving image capture
has not been completed (step S2; NO), the processing
returns to step S 1. The controller 301 transfers the
frames captured by the radiation detector 305 to themain
body 1 in the capturing order via the communication part
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306 until the moving image capture is completed. In the
main body 1, the frames transferred from the FPD 3 are
sequentially receivedby the communication part 105and
are displayed on the imaging screen 130 of the display
part 103.
[0046] If it is determined that themoving image capture
is completed (step S2; YES), the controller 301 stops the
image transfer in the capturing order, and transfers the
final framecaptured last to themainbody1aheadofother
untransferred frames via the communication part 306
(step S3).
[0047] Here, in a case where frames captured in mov-
ing image capture are transferred by wireless commu-
nication, the speed of capturing a single new frame may
be faster than that of transferring a single frame. In this
case, at the time of completion of image capturing,
frames captured before the final frame remain in the
temporary storage area of the storage section 302 as
untransferred frames. In step S3, the controller 301
transmits the final frame to the main body 1 via the
communication part 306 ahead of these untransferred
frames. When transmitting the final frame to the main
body 1, the controller 301 adds information to the final
frame indicating that it is the final frame.
[0048] Next, the controller 301 resumes the transfer of
the untransferred frames stored in the temporary storage
area of the storage section 302 via the communication
part 306, and sequentially transfers the untransferred
frames to the main body 1 (step S4).
[0049] When the transfer of all the frames captured by
the moving image capture is completed (step S5; YES),
the controller 301 ends the moving image transfer pro-
cessing.
[0050] Fig. 6 is a flowchart illustrating the moving im-
age display processing executed by the main body 1
when moving image capture is started. The processing
in Fig. 6 is executed by the controller 101 in cooperation
with a program stored in the storage section 104.
[0051] First, the controller 101 receives (acquires) the
frames transferred from the FPD3by the communication
part 105 and sequentially stores the frames in the tem-
porary storage area of the storage section 104 (step
S21).
[0052] Next, the controller 101 displays the acquired
frames in the capturing order by thedisplay part 103 (step
S22).
[0053] Specifically, the controller 101 displays the ac-
quired frames in the image display field 13b of the ima-
ging screen 130 in the capturing order, starting with the
first frame.At that time, the controller 101maynot display
all the frames, but may thin out and display the frames at
predetermined frame intervals.
[0054] Here, when displaying the acquired frames in
the capturing order, the controller 101 performs simpler
image processing than that applied to each frame when
displaying moving images after the transfer of all the
frames is completed. For example, the controller 101
performs offset correction, gain correction, tone correc-

tion, and the like among the correction processes per-
formed on each frame displayed as amoving image, and
omits defective pixel correction. The controller 101 may
also perform the above correction after thinning out the
pixels of the acquired frames to increase processing
efficiency during image processing.
[0055] Fig. 7 is a diagram illustrating an image display
example of the imaging screen 130 in step S22. In step
S22, the frames that havebeen takenand transferred are
sequentially displayed in the image display field 13b. Fig.
7 shows an example of displaying frames obtained by
capturing a moving image of the insertion of a catheter
Ca.
[0056] Next, the controller 101 determineswhether the
moving image capture has been completed (step 23).
[0057] The controller 101 determines that the moving
image capture is complete when the exposure switch
102a is released or a predetermined time has elapsed
since the start of image capture.
[0058] If it is determined that themoving image capture
has not been completed (step S23; NO), the processing
returns to step S21.
[0059] If it is determined that themoving image capture
is completed (step S23; YES), the controller 101waits for
the final frame to be received by the communication part
105 (step S24).
[0060] When the final frame is received (step S24;
YES), the controller 101 displays the first frame and
the final frame by the display part 103 (step S25).
[0061] Specifically, the controller 101 displays the first
frameand thefinal framesideby sideasstill images in the
image display field 13b of the imaging screen 130. Alter-
natively, the controller 101 may alternately display the
first frame and the final frame as still images in the image
display field 13b of the imaging screen 130 at predeter-
mined time intervals or in response to a user operation.
[0062] Here, as with the first frame, the controller 101
performs simpler image processing on the final frame
than is performed on each frame when displaying a
moving image after the transfer of all the frames is
complete, and displays the processed images. For ex-
ample, the controller 101 performs offset correction, gain
correction, tonecorrection, and the like on the final frame,
and omits defective pixel correction. The controller 101
may also perform the above correction after thinning out
the pixels of the final frame to increase processing effi-
ciency during image processing.
[0063] Fig. 8 is a diagram illustrating a display example
of the imaging screen 130 in stepS25.As shown inFig. 8,
the first frame (First) and the final frame (Final) are
displayed side by side in the image display field 13b of
the imaging screen130. InFig. 8, the first andfinal frames
are shown when the insertion of the catheter Ca in the
chest is captured as a moving image.
[0064] As described above, when the final frame ob-
tained by the moving image capture is received, the
controller 101 displays the first frame and the final frame
by the display part 103, as shown in Fig. 8. In thisway, the
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controller 101 displays the final frame without waiting for
other frames to be displayed. Therefore, the user can
check how the subject H has changed during the moving
image capture at an early stage after the completion of
the imagecapture. For example, the screenshown inFig.
8 allows the user to check at an early stage after the
completion of image capture where the catheter Ca was
inserted from and whether the catheter Ca has reached
the target location. By transferring the final frame prior to
the other untransferred frames when the moving image
capture is completed on theFPD3, the first frameand the
final frame can be displayed by the display part 103 at an
early stage, even if the transfer takes time. Therefore,
even if transfer takes time, the user can check how the
subject H has changed during the moving image capture
at an early stage after the completion of the image
capture.
[0065] When displaying the first and final frames, the
controller 101may perform image processing on the first
and final frames that is different from the image proces-
sing applied to each frame when displaying a moving
image after all the frames have been transferred. For
example, frequency emphasis processing may be per-
formedon thefirst frameand the final frame toemphasize
a predetermined structure. For example, if the moving
image is obtained by capturing the insertion of the cathe-
ter Ca, frequency emphasis processing may be per-
formedon thefirst frameand the final frame toemphasize
the distal end portion of the catheter Ca. This allows for
easy viewing of structures of interest.
[0066] Next, the controller 101 determines whether all
the frames have been received (step 26). If it is deter-
mined that the reception of all the frames has not been
completed (stepS26;NO), the controller 101waits for the
completion of the reception of all the frames.
[0067] If the controller 101 determines that the recep-
tion of all the frames is completed (step 26; YES), the
controller 130 displays themoving image obtained by the
moving image capture by the display part 103 (step S27).
Specifically, the controller 101displays themoving image
obtained by the image capture in the image display field
13b of the imaging screen 130. Then, the controller 101
ends the moving image display processing.
[0068] Fig. 9 is a diagram illustrating a display example
of the imaging screen 130 in stepS27.As shown inFig. 9,
in step S27, a moving image and a playback tool 131 for
playing back the moving image are displayed in the
image display field 13b of the imaging screen 130. The
playback tool 131 has a moving image playback button
13f, a pausebutton13g, a stopbutton 13h, a slide bar 13i,
and the like. The image adjustment field 13c is automa-
tically switched to the playback control field 13j for dis-
play. The playback control field 13j displays function
buttons related to playback that are not included in the
playback tool 131, such as a fast-forward button, fast-
rewind button, frame-by-frameadvance, frame-by-frame
return, and repeat playback.
[0069] The controller 101 performs image processing

for displaying a moving image on each received frame
and displays the processed frames in the image display
field 13b of the imaging screen 130. Examples of the
image processing include offset correction, gain correc-
tion, defective pixel correction, tone correction, and fre-
quency emphasis processing. The timing for applying
image processing for displaying a moving image to the
received frames is not particularly limited.
[0070] The user who needs to check themoving image
can press the moving image playback button 13f to play
and check the moving image. If the user can understand
the change in the subject H from the first frame and the
final frame displayed in step S25, the user can omit the
moving image display and proceed to the next image
capture or end the examination.
[0071] As described above, when the main body 1 of
the mobile radiographic imaging apparatus 10 receives
the final frame, the main body 1 displays the first frame
and the final frame side by side on the same screen. The
main body 1 may also display the first and final frames
one at a time by switching between the first and final
frames. Therefore, the user can check how the subject H
has changedduring themoving imagecaptureat anearly
stage after the completion of the image capture.
[0072] Hereinafter, variations of the above-described
embodiment are described.

(Modification Example 1)

[0073] Although the controller 101 displays the first
frame and the final frame side by side or in a switching
manner in the above embodiment, a key frame (key
image) may also be displayed together. The key frame
is a frame that satisfies a predetermined condition of the
captured moving image. The condition of the key frame
includes, for example, any one of the following:

(1) a frame forwhich thedifference insignal value ina
predetermined region from the first frame is equal to
or greater than a certain threshold value;
(2) a frame forwhich thedifference insignal value ina
predetermined region from an adjacent frame is
equal to or greater than a threshold value;
(3) a frame inwhich a frame-to-framemovement of a
predetermined structure is equal to or more than a
threshold value;
(4) a frame in which the amount of movement of a
predetermined structure relative to the first frame is
equal to or greater than a threshold value; or
(5) if the imaging part is the chest, the frame in which
the diaphragm is at its lowest (highest) position
(maximum expiratory position frame or maximum
inspiratory position frame).

[0074] The condition of the key frame can be set by a
user operation on the operation part 303 or by transmis-
sion from the main body 1. The above-described "pre-
determinedarea"and "predeterminedstructure" canalso
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be set by a user operation.
[0075] For example, when a frame is generated by the
radiation detector 305, the controller 301 determines
whether the frame satisfies a predetermined condition
of a key frame. If the frame satisfying the key frame
condition has not been transferred at the time of comple-
tion of image capture, the controller 301 transmits the key
frame and the final frame ahead of other untransferred
frames. In this step, the controller 301 adds information
indicating that it is the key frame to the key frame and
transfers the key frame. For (5) above, the controller 301
identifies a frame that satisfies the key frame condition
after the completion of image capture. If the frame sa-
tisfying the key frame condition has not been transferred
at the time of the completion of image capture, the con-
troller 301 transmits the key frame and the final frame
ahead of other untransferred frames. In step S25, the
controller 101 of the main body 1 displays the first frame,
the key frame, and the final frame side by side.
[0076] Fig. 10 is a diagram illustrating an example of
the imaging screen 130 on which the first frame, the key
frame, and the final frame are displayed side by side. As
shown inFig. 10, displaying the first frame, the key frame,
and the final frame side by side, allows the user to see not
only the first and final frames, but also another frame of
interest at an early stage.
[0077] The key frame may be identified by the con-
troller 101 of themain body 1 instead of being identified in
the FPD 3. For example, under circumstances where a
wireless communication environment has been estab-
lishedand the final frame is transferred to themainbody1
almost without delay after completion of image capture,
the controller 101 of themain body 1may identify the key
frame. Then, the controller 101 performs image proces-
sing on the first frame, the key frame, and the final frame
prior to the other frames and displays the processed
frames. This allows the user to check a frame of interest
at an early stage.

(Modification Example 2)

[0078] Asshown inFig. 11,whendisplaying themoving
image in step S27 of the above-described embodiment,
the controller 101may display the first frame and the final
frame side by side along with the moving image. In this
way, the user can easily check the first frameand the final
frame even after the moving image is ready to be
checked. A key frame may also be displayed.

(Modification Example 3)

[0079] The controller 101 may switch whether to per-
form the display of step S25 in Fig. 6, on the basis of at
least oneof the frame rateof themoving image, the image
size, or the communication speed of the communication
part 105. In other words, the controller 101 may switch
whether to display the first frame and the final frame by
the display part 103 based on at least one of the frame

rate of the moving image, the image size, or the commu-
nication speed of the communication part 105.
[0080] For example, the actual transfer rate from the
FPD 3 varies with parameters such as the frame rate
during a moving image capture, the image size, and the
wireless transfer speed (bps) used. Therefore, the con-
troller 101 determines whether to perform the display of
step S25 based on these parameters. For example, the
controller 101 estimates the actual transfer rate on the
basis of the above-described parameters. If the esti-
mated transfer rate is lower than a predetermined thresh-
old value, the controller 101 turns on the display of step
S25. In other words, if the estimated transfer rate is lower
than a predetermined threshold value, the controller 101
determines that there is a transfer delay and turns on the
display of stepS25. If the estimated transfer rate is higher
than or equal to the predetermined threshold value, the
controller 101 determines that there is no transfer delay
and turns off the display of step S25. The threshold value
can be set by the user through operation of the operation
part 102.

(Modification Example 4)

[0081] The controller 101 may notify the user of
whether any of frames comprising a moving image have
not yet been transferred from the FPD3 or whether
transfer of all frames has been completed. For example,
the controller 101 displays the progress status such as
"transfer in progress" and "transfer completed" in a pre-
determinedareaof the imaging screen130.Alternatively,
the controller 101 may display the number of received
frames relative to the number of to-be-received frames in
a predetermined area of the imaging screen 130. Alter-
natively, the controller 101 may disable pressing the
moving image playback button 13f when there are un-
transferred frames, and enable pressing the moving im-
age playback button 13f when all the frames have been
transferred. In this way, the user can easily understand
whether the transfer is currently in progress or has been
completed.

(Modification Example 5)

[0082] The controller 101 may change the display on
the display part 103 when all frames have been trans-
ferred, depending on whether there is an outstanding
imaging order for the same examination. For example, if
there is no outstanding imaging order, the controller 101
shifts to moving image display upon completion of trans-
fer of all frames. If there is an outstanding imaging order,
the controller 101 highlights the outstanding imaging
order in the imaging order list 13a, and displays a mes-
sage such as "IMAGE CAPTURE READY" in the image
display field 13b to transition to imaging of the outstand-
ing imaging order. The user may be able to set how the
screen transits at the time of completion of transfer of all
frames by operating the operation part 102 before image
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capture.

(Modification Example 6)

[0083] The next image capture will not be performed
until all frames have been transferred. Therefore, as
shown in Fig. 12, in step S25, the controller 101 may
hide the imagingorder list 13a, anduse thearea including
the area for the imaging order list 13a as the image
display field 13b to display the first frame and the final
frame in larger size. This allows the first frame and the
final frame to be displayed in an easily viewable manner.
When the transfer of all the frames is completed, the
controller 101 displays the imaging order list 13a.

(Modification Example 7)

[0084] In the above-described embodiment, when the
moving image capture is completed, the first (beginning)
frameand thefinal framearedisplayedsidebysideor ina
switching manner in the image display field 13b of the
imaging screen 130 in step S25 of Fig. 6. In other words,
in step S25, the first frame from the beginning, which is a
specific frame in the former portion of the series of frames
constituting the moving image, and the first frame from
the end, which is a specific frame in the latter portion, are
displayed in the image display field 13b of the imaging
screen 130. However, even if the specific frame in the
former portion is the second frame or the third frame from
thebeginning and the specific frame in the latter portion is
the second frame or the third frame from the last, the user
can still check how the subject H has changed during the
moving image capture. Therefore, the specific frame in
the former portion displayed in step S25may be the m-th
frame from thebeginning (m is anatural number), and the
specific frame in the latter portion may be the n-th frame
from the end (n is a natural number). As used herein the
terms "the former portion" and "the latter portion" are not
limited to the first half and the secondhalfwhenall frames
are divided in half. They mean the first portion and the
remaining portion when all frames are divided into two at
an arbitrary frame. The arbitrary frame indicates, for
example, a frame between the frame displayed at the
timing of the irradiation stop and the final frame.
[0085] As described above, the controller 101 of the
mobile radiographic imaging apparatus 10 displays by
the display part 103, as still images, the specific frame in
the former portion and the specific frame in the latter
portion of the series of frames constituting the moving
image acquired from the FPD 3.
[0086] Therefore, theusercancheckhow thesubjectH
has changedduring themoving imagecaptureat anearly
stage after the completion of the image capture.
[0087] Forexample, the controller 101displays the first
frame from the beginning and the first frame from the end
by the display part 103, so that the user can check how
the subjectH changedat the beginning and the endof the
moving image capture at an early stage after the com-

pletion of the image capture.
[0088] In addition, for example, since the controller 101
displays the specific frame in the former portion and the
specific frame in the latter portion on the same screen by
the display part 103, the user can easily check a change
between the former and latter portion frames.
[0089] Alternatively, since the controller 101 displays
the former portion specific frame and the latter portion
specific frame in a switching manner by the display part
103, the user can easily check a change between the
former and latter portion frames.
[0090] The controller 101 further displays a key image
which is an image of a frame satisfying a predetermined
condition among a series of a plurality of frames of the
moving image by the display part 103. Therefore, in
addition to the change between the former and latter
portion frames, the user can easily check the key image.
[0091] Furthermore, after the moving image capture is
completed, the controller 101 displays the former portion
specific frame and the latter portion specific frame by the
display part 103. For example, during the moving image
capture, the controller 101 displays the frames in the
capturing order, starting with the first frame. When the
image capture is complete, the controller 101 displays
the former portion specific frame and the latter portion
specific frame. Therefore, the user can check the frames
obtained by image capture while the image capture is in
progress,andcancheck the formerportionspecific frame
and the latter portion specific frameat an early stageafter
the completion of the image capture.
[0092] TheFPD3 transfers the images of frames in the
capturing order during the moving image capture. In
response to the completion of themoving image capture,
the FPD 3 stops transferring images in the capturing
order and transfers the image of the specific frame in
the latter portion. Therefore, even if the transfer takes
time, the specific frame in the latter portion can be dis-
played at an early stage after the completion of the image
capture.
[0093] The controller 101 notifies the user of whether
there is an untransferred frame among the frames con-
stituting the moving image or whether the transfer of all
the frames has been completed. Therefore, the user can
easily grasp whether the transfer of all the frames of the
moving image has been completed.
[0094] The controller 101 determines whether to dis-
play the former portion specific frame and the latter
portion specific frame by the display part 103, based
on at least one of the frame rate of the moving image,
the image size, or the wireless communication speed
used. Therefore, if there is no delay in the transfer from
FPD 3, the moving image can be displayed without dis-
playing the still images of the former portion specific
frame and the latter portion specific frame.
[0095] When displaying the former portion specific
frame and the latter portion specific frame by the display
part 103, the controller 101 performs, on the former
portion specific frame and the latter portion specific
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frame, image processing that is different from the image
processing performed on the series of a plurality of
frames when displaying the moving image by the display
part 103. Therefore, for example, by emphasizing the
areas that the user should pay attention to, the user can
easily recognize a change in the area of interest during
the moving image capture.
[0096] Although embodiments of the present invention
have been described and illustrated in detail, the dis-
closed embodiments are made for purposes of illustra-
tion andexample only andnot limitation. The scopeof the
present invention should be interpreted by terms of the
appended claims.
[0097] Further, in the above description, an example in
which a hard disk, a semiconductor nonvolatile memory,
or the like is used as a computer-readablemedium of the
program according to the present invention has been
disclosed, but the present invention is not limited to this
example. Other applicable computer-readable media
include portable recording media such as CD-ROM. In
addition, a carrier wave is also applied as a medium for
providing data of the program according to the present
invention via a communication line.
[0098] The detailed configuration and detailed opera-
tion of the mobile radiographic imaging apparatus can
also beappropriately changedwithout departing from the
spirit and scope of the present invention.
[0099] The entire disclosure of Japanese Patent Ap-
plication No. 2023‑088486 filed on May 30, 2023, is
incorporated herein by reference in its entirety.

Claims

1. A conveyance device (20), comprising

a conveyance unit (21) that conveys a recording
medium (P) in a conveyance direction, the con-
veyance unit (21) including:

a main body (211); and
a sub body (212) movably connected to the
main body (211) along the conveyance di-
rection,

wherein a length of the conveyance unit (21) in
the conveyance direction is changeable by
movement of the main body (211) and/or the
sub body (212) along the conveyance direction.

2. The conveyance device (20) according to claim 1,
wherein
the sub body (212) is slidable in the conveyance
direction.

3. The conveyance device (20) according to claim 2,
wherein
the conveyance unit (21) includes a guide member

that guides sliding movement of the sub body (212).

4. The conveyance device (20) according to claim 3,
wherein
the guide member includes a guide rail disposed
along the conveyance direction and a slide member
(2113) that supports the guide rail slidably in the
conveyance direction.

5. The conveyance device (20) according to claim 4,
wherein

one of the main body (211) and the sub body
(212) includes the guide rail, and
another of themain body (211) and the sub body
(212) includes the slide member (2113).

6. The conveyance device (20) according to claim 5,
wherein
the slide member (2113) is a rotating body.

7. The conveyance device (20) according to claim 6,
wherein
the slide member (2113) is a metal bearing.

8. The conveyance device (20) according to claim 7,
wherein

the slide member (2113) includes at least three
slidemembers (2113)with respect to eachof the
guide rail, and
the slide member (2113) is disposed so as to
support the guide rail from both sides in a height
direction at distinct positions in the conveyance
direction.

9. The conveyance device (20) according to claim 4,
wherein
the sub body (212) includes at least two sub bodies
(212) respectively on an upstream side and a down-
streamsideof themainbody (211) in theconveyance
direction.

10. The conveyance device (20) according to claim 1,
wherein
the sub body (212) is pivotable with respect to the
main body (211).

11. The conveyance device (20) according to claim 1,
further comprising:

a conveyance belt (22) that conveys the record-
ingmedium (P) placed on amounting surface of
the conveyance belt (22); and
a plurality of conveyance rollers that suspend
and drive the conveyance belt (22).

12. The conveyance device (20) according to claim 11,
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wherein

the sub body (212) includes at least one of the
plurality of conveyance rollers,
the conveyance belt (22) is stretched over the
plurality of conveyance rollers when the length
of the conveyance unit (21) in the conveyance
direction is expanded, and
the conveyance belt (22) deflects when the
length of the conveyance unit (21) in the con-
veyance direction is reduced.

13. The conveyance device (20) according to claim 12,
further comprising
a supportmember that supports the conveyancebelt
when the length of the conveyance unit in the con-
veyance direction is reduced.

14. The conveyance device (20) according to claim 1,
wherein

the sub body (212) includes, in a lower end
portion of the sub body (212) in a height direc-
tion, a roller R that enables the sub body (212) to
move in the conveyance direction,
the main body (211) includes a pullout rail (23)
on which the sub body (212) is placed, and the
pullout rail (23) includes an adjuster bolt (231)
that is capable of adjusting a height of the sub
body (212) in the height direction.

15. A printing apparatus, comprising:

the conveyance device (20) according to any
one of claim 1 to claim 14; and
an image forming apparatus (10) that forms an
image on the recording medium (P).
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