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(57) A power supplying unit (27; 28) is electrically
connected to and disconnected from an apparatus-side
connector (50) provided to an electronic apparatus (1).
The power supplying unit (27; 28) includes a power
source primary-side part (33, 34; 43, 44); a unit-side con-
nector (35, 36; 45, 46) configured to be electrically con-

Power supplying unit and image forming apparatus

nected to the power source primary-side part (33, 34; 43,
44) and electrically connected to and disconnected from
the apparatus-side connector (50, 51; 52, 53); and a unit-
side plug (30, 38; 40) configured to be electrically con-
nected to the power source primary-side part (33, 34; 43,
44) and electrically connected to and disconnected from
an outlet of an external power source.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a power sup-
plying unit and an image forming apparatus.

BACKGROUND OF THE INVENTION

[0002] Inrecentyears, Japanese manufacturers of im-
age forming apparatuses have expanded their produc-
tion not only in Japan but also in North America and the
European Union. In the European Union, the shapes of
outlets (receptacles), the number of terminals of the out-
lets and arrangements of the terminals slightly differ
among the member countries and thus the shapes of
power source plugs of apparatuses to be attached to the
outlets differ among the countries. In addition, the power
source plugs are directly fixed to the apparatus’s bodies
with power source cables interposed therebetween. Be-
cause of this structure, the apparatuses can be changed
to those for a specific country by attaching the power
source plugs exclusive for the specific country. The
changes in structure from the apparatuses compliant with
the standard of a country to those compliant with the
standard of another country, however, are cumbersome
because the changes need to replace the currently fixed
power source plugs and power source cables with those
for another country.

[0003] When the currently used apparatuses having
low power consumption are replaced with other types of
the apparatuses having higher operation speed, the re-
placement requires the outlets to be changed because
the apparatuses to be replaced naturally have higher
power consumption.

[0004] In addition, when used in the European Union,
the image forming apparatuses need to pass safety
standard tests established by the countries in the Euro-
pean Union. Particularly, the apparatuses are required
to shorten the lengths of primary harnesses from break-
ers to noise filters to a minimum for passing tests for
conductive interference noises emitted from power
source lines and the like. Furthermore, the primary har-
nesses (alternating-current (AC) systems) and second-
ary harnesses (direct-current (DC) systems) are required
to be wired so as to be apart from each other as far as
possible according to the safety standards. The arrange-
ments of parts inside the apparatuses, however, are not
always determined by taking into consideration the opti-
mum wiring of the harnesses. Therefore, a lot of trail and
error (repetitions of noise tests) needs to be taken for
arranging the harnesses in the optimum positions, there-
by taking a lot of time and costs for development.
[0005] For example, Fig. 5A is a schematic diagram
illustrating a related art apparatus viewed from behind
the apparatus. As illustrated in Fig. 5B, a power source
cable 130 provided with a power source plug 129 branch-
es so as to connect to breakers 131 and 132 through a
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terminal block 135, and the branched cables from the
breakers 131 and 132 connect to noise filters 133 and
134, respectively, each output of which supplies power
to an apparatus 101. As illustrated in Fig. 5A, in a case
where a rear unit 138 of the apparatus 101 is supported
so as to be opened from and closed to a front unit 137,
agap may occur between the front unit 137 and a contact
surface 136 of the rear unit 138 when the rear unit 138
is closed. The gap allows the harnesses and the noise
filters to be exposed out of the gap, which is undesirable
from the viewpoint of safety standards. As a result, ac-
tions such as shielding the gap are required. In addition,
the structure in which a primary harness is exposed in
the housing is not preferable for reducing unwanted ra-
diation noises.

[0006] Japanese Patent Application Laid-open No.
2008-512848, which relates to a plug-in power source
supplying a low voltage to consumers, discloses partic-
ularly a plug-in power source in which a power source
plug unit is replaceable by a conversion plug method.
[0007] Therelatedarttechniquedisclosedin Japanese
Patent Application Laid-open No. 2008-512848 can cope
with differences in power source facilities differentamong
countries by replacing the power source plug unit with
that of each country. The technique, however, cannot be
applied to a power source having a large capacity be-
causeitis exclusively applied to the plug-in power source,
thereby having a problem of limitation in its application
to power sources.

[0008] Therefore, thereis aneed forapower supplying
unitthat can be compliantwith the standards of the outlets
different among countries, readily meet installation envi-
ronments of electronic apparatuses, and satisfy the safe-
ty standards of the countries.

SUMMARY OF THE INVENTION

[0009] Itis an object of the present invention to at least
partially solve the problems in the conventional technol-
ogy.

[0010] According to an embodiment, there is provided

a power supplying unit that is electrically connected to
and disconnected from an apparatus-side connector pro-
vided to an electronic apparatus. The power supplying
unit includes a power source primary-side part; a unit-
side connector configured to be electrically connected to
the power source primary-side part and electrically con-
nected to and disconnected from the apparatus-side con-
nector; and a unit-side plug configured to be electrically
connected to the power source primary-side part and
electrically connected to and disconnected from an outlet
of an external power source.

[0011] According to another embodiment, there is pro-
vided an image forming apparatus that includes the pow-
er supplying unit according to the above embodiment.
[0012] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
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detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is an explanatory view illustrating a structure
of an image forming apparatus including a power
supplying unit of an embodiment of the invention;
Fig. 2A is a perspective view of a unit mounting sec-
tion included in the image forming apparatus so that
each overview structure of power supplying units of
types A and B according to the embodiment is
shown;

Fig. 2B is a side view of the image forming apparatus
according to the embodiment;

Fig. 2C is a schematic diagram explaining a connec-
tion state between the power supplying unit and an
alternating-current (AC) control board;

Fig. 3 is a block diagram illustrating a structure of
the AC control board of the embodiment;

Fig. 4 is a schematic diagram illustrating an outer
appearance of an inkjet image forming apparatus;
Fig. 5A is a schematic diagram of a related art ap-
paratus viewed behind the apparatus; and

Fig. 5B is an enlarged view of an area including
breakers.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] An embodiment of the invention is described
below with reference to the accompanying drawings.
Components and types, combinations, shapes, and rel-
ative arrangements thereof are presented by way of ex-
ample only and the scope of the invention is not limited
to them unless otherwise specifically described.

[0015] Fig. 1is an explanatory view illustrating a struc-
ture of an image forming apparatus including a power
supplying unit of the embodiment. The power supplying
unit is installed on a rear surface of the image forming
apparatus and thus the illustration thereof is omitted. An
image forming apparatus 1 of the embodiment is an ex-
ample of the image forming apparatus to which the power
supplying unit of the embodiment is applied. An interme-
diate transfer belt 2, which is an endless belt stretched
by a plurality of rollers, is provided at around a central
area of the image forming apparatus 1. The intermediate
transfer belt 2 is winded around a plurality of supporting
rollers, and rotated and moved clockwise. A plurality of
image forming units 3 (Y, M, C, and K) are disposed
above the intermediate transfer belt 2 in parallel with each
other along the conveying direction of the intermediate
transfer belt 2, forming a tandem image forming device 4.
[0016] Atanupperareainside the tandemimage form-
ing device 4, two exposing units 5 are provided along an
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upper running path of the intermediate transfer belt 2.
Each image forming unit 3 of the tandem image forming
device 4 includes a photosensitive drum 6 serving as an
image carrier carrying a toner image of a corresponding
color. At each primary transfer position where the toner
image is transferred from the photosensitive drum 6 to
the intermediate transfer belt 2, a primary transfer roller
7 is provided so as to face the photosensitive drum 6 with
the intermediate transfer belt 2 interposed therebetween.
A supporting roller 8 serves as a driving roller that rotates
the intermediate transfer belt 2.

[0017] Under the intermediate transfer belt 2, a sec-
ondary transfer unit 9 is provided. In the secondary trans-
fer unit 9 as exemplarily illustrated in Fig. 1, a secondary
transfer roller 11 presses a secondary transfer opposing
roller 10 and a transfer electric field is applied therebe-
tween, whereby an image on the intermediate transfer
belt 2 is transferred to a recording member (not illustrat-
ed). The secondary transfer unit 9 changes a transfer
current of the secondary transfer roller 11, which is a
parameter of transfer conditions, depending on the type
and size of the recording members. On the downstream
side of the secondary transfer unit 9, a heating mecha-
nism 12 is provided. The heating mechanism 12 is afixing
mechanism thatthermally fuses a transferredimage (ton-
er image) on the recording member and fixes it on the
recording member, for example. The heating mechanism
12 is provided with halogen lamps (not illustrated) as a
heat source. In the heating mechanism 12, a pressing
roller 14 abuts a fixing belt 13, which is an endless belt.
The heating mechanism 12 changes depending on the
types and sizes of the recording members parameters
of the fixing conditions, such as temperatures of the fixing
belt 13 and the pressing roller 14, a nipping width be-
tween the fixing belt 13 and the pressing roller 14, and a
speed of the pressing roller 14. The recording member
on which the image has been transferred is conveyed to
the heating mechanism 12 by a conveying belt 15.
[0018] Operation of image forming is described below.
Upon receiving image data and a signal to start an image
forming operation, the image forming apparatus 1 causes
adrive motor (notillustrated) to rotate the supporting roll-
er 8 such that the other supporting rollers are driven to
rotate, thereby rotating the intermediate transfer belt 2.
Inthe image forming apparatus 1, theimage forming units
3 form the respective colorimages on the corresponding
respective photosensitive drums 6. In the image forming
apparatus 1, each colorimage is sequentially transferred
by each primary transfer roller 7 as the intermediate
transfer belt 2 is moved, whereby a combined colorimage
is formed on the intermediate transfer belt 2.

[0019] In the image forming apparatus 1, one of the
paper feeding rollers 17 of a paper feeding table 16 is
selected and rotated so as to feed the recording member
from one of the paper feeding cassettes 18. The fed re-
cording member is conveyed by a carriage roller 19 and
stopped when being abutted to a registration roller 20.
In the image forming apparatus 1, the registration roller
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20 is rotated by being synchronized with the operation
timing of conveying the combined color image on the
intermediate transfer belt 2 and thereafter the combined
color image is transferred by the secondary transfer unit
9 so as to be recorded on the recording member as a
color image. The recording member after the image
transfer is conveyed by the secondary transfer unit 9 to
the heating mechanism 12, in which the transferred im-
age is fused and fixed by applying heat and pressure,
and thereafter conveyed by a discharging roller 21 to a
decurlerunit22. The decurler unit 22 changes adecurling
amount, which is a parameter for evaluating paper feed-
ing property, depending on the recording members. The
decurling amount is adjusted by changing the pressure
of a decurler roller 23. The recording member is dis-
charged by the decurler roller 23 and stacked on a dis-
charging tray 24. The image forming apparatus 1 in-
cludes an operation unit 25. The operation unit 25 has a
function to convert a state of the image forming apparatus
1 into a message display and another function to transmit
information to the image forming apparatus 1 upon re-
ceiving input such as paper information. When a power
source switch 26 is turned on, the image forming appa-
ratus 1 receives power and is energized, and proceeds
to a state for waiting a printing operation.

[0020] Fig. 2Ais a perspective view of a unit mounting
section included in the image forming apparatus 1 so that
each overview structure of power supplying units of types
A and B is shown. Fig. 2B is a side view of the image
forming apparatus 1. Fig. 2C is a schematic diagram ex-
plaining a connection state between the power supplying
unit and an alternating-current (AC) control board.
[0021] AsillustratedinFigs. 2A and 2B, aunitmounting
section 39 is provided at a lower area on the rear surface
of the image forming apparatus 1. A power supplying unit
27 or 28 illustrated in Fig. 2A is selected and attached to
the unit mounting section 39 in a detachable manner.
The unit mounting section 39 has a rail that guides the
power supplying unit 27 or 28 (not illustrated) so that
unit-side connectors 35 and 36 of Fig. 2C (the unit-side
connector 36 is not illustrated) are fitted with apparatus-
side connectors 50 and 51 provided to an AC control
board 54 (the apparatus-side connector 51 is not illus-
trated) of Fig. 2C. The AC control board 54 is described
later. A unit body 32 of the type A and a unit body 42 of
the type B have the same external dimensions. There-
fore, the unit-side connectors of the unit bodies 32 and
42 include terminals arranged in different positions
and/or having different shapes from each other to prevent
erroneous connection. The unit bodies 32 and 42 are
formed in such a manner that they do not form an uneven
surface with regard to the outer surface oftheimage form-
ing apparatus 1 when fitted into the unit mounting section
39.

[0022] As illustrated in Fig. 2A, the power supplying
unit 27 of the type A supplies power to the image forming
apparatus 1 through unit-side plugs 30 and 38 (e.g., a
30-ampere (30-A) plug) compliant with an existing power
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source facility. The power supplying unit 27 includes two
power source cables 31 and 37, two breakers 33 and 34,
two noise filters (not illustrated), the two unit-side con-
nectors 35 and 36, and the unit body 32. The power
source cables 31 and 37 are provided with the unit-side
plugs 30 and 38, respectively, at their tips. The breakers
33 and 34 are provided to electrical paths of the power
source cables 31 and 37, respectively, and break the
respective electrical paths when currents flowing through
the electrical paths exceed specified values. The noise
filters are provided to respective output line sides of the
breakers 33 and 34 and attenuate unwanted radiation
noises superimposed on the output lines. The unit-side
connectors 35 and 36 supply power output from the re-
spective noise filters to the image forming apparatus 1.
The unit body 32 mounts the power source cables 31
and 37, the breakers 33 and 34, the noise filters, and the
unit-side connectors 35 and 36. The unit body 32 is fitted
in the unit mounting section 39 of the image forming ap-
paratus 1, whereby the image forming apparatus 1 and
the unit body 32 are electrically connected through the
unit-side connectors 35 and 36.

[0023] In Fig. 2A, the unit-side connectors 35 and 36
are connected to the AC control board 54 through con-
nection harnesses 35a and 36a, respectively, which have
minimized lengths distances to the AC control board 54.
The unit-side connectors 35 and 36, however, may be
fixed to the unit body 32 without the harnesses as illus-
trated in Fig. 2C.

[0024] The power supplying unit 28 of the type B in-
cludes a power source cable 41 provided with a unit-side
plug 40 (e.g., a 50-A plug) at the tip. The electrical path
of the power source cable 41 branches into at least two
electrical paths inside the unit body 42 that individually
connect to breakers 43 and 44. Other structures are the
same as those of the type A and the descriptions thereof
are thus omitted.

[0025] In Fig. 2A, unit-side connectors 45 and 46 are
connected to the AC control board 54 through connection
harnesses 45a and 46a, respectively, which have mini-
mized length distances to the AC control board 54. The
unit-side connectors 45 and 46, however, may be fixed
to the unit body 42 without the harnesses as illustrated
in Fig. 2C.

[0026] The type A is used when the existing power
source facility has two outlets having a relatively small
power capacity. The unit-side plugs 30 and 38 are 30-A
plugs, for example. The use of two plugs having the same
power capacity can increase the whole power consump-
tion. The type B is used when the existing power source
facility has a single outlet having a relatively large power
capacity. The unit-side plug 40 is a 50-A plug, for exam-
ple. The whole power consumption in this case is lower
than in the case of using type A because only one plug
is used.

[0027] The power source cable of the image forming
apparatus 1 compliant with single-phase AC 200 V in-
cludes the unit-side plugs 30 and 38 and the power
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source cables 31 and 37. Each of the unit-side plugs 30
and 38 has three terminals. Each of the power source
cables 31 and 37 integrally includes three harnesses:
line, neutral, and ground. The unit-side plugs 30 and 38
are power source plugs compliant with a rated current of
30 amperes, for example. The upper limit on a usable
current differs among countries depending on their reg-
ulations. For example, the upper limit is equal to or less
than 24 amperes in North America. The current may ex-
ceed the capacity of the power source plug used by the
existing apparatus due to an increase in power consump-
tion when a printing speed is further increased and/or the
functions are expanded. In such a case, one of the fol-
lowing actions needs to be taken: the number of power
source cables provided with the unit-side plug (type A)
is increased or another power source cable provided with
the unit-side plug having a higher rated currentis adopted
(type B).

[0028] In many cases, the power source facility of a
customer who uses a large electrophotographic appara-
tus is capable of using optional units such as a peripheral
device finisher and a large capacity paper feeding device
besides the electrophotographic apparatus. The current
capacities of the apparatus and the optional units are
generally 20 amperes, 15 amperes, and 10 amperes.
Therefore, the facility of the customer will have a plurality
of outlets. The unit-side plugs having fixed capacity may
be used for being connected to the outlets. Therefore,
the unit-side plug is selected from the types A and B at
an apparatus installation place at a customer site. In this
way, the unit-side plug, which is not directly attached to
the apparatus as the plug exclusive for the apparatus,
can be selected from the power supplying units of the
types A and B at a customer site, thereby enabling the
facility to be effectively used and the facility change to
be minimized.

[0029] The following actions are taken for satisfying
European safety standards. Primary-side parts of the
power source (power source primary-side parts) ar-
ranged in a distributed manner may readily cause inter-
ference with communication harnesses, for example. As
an action taken for such a situation, the type A of Fig. 2A
includes the unit body 32 thatintegrally mounts the power
source cables 31 and 37, the breakers 33 and 34, the
two noise filters, and the unit-side connectors 35 and 36,
for example. The parts are connected by the harnesses
with the shortest distances and housed in the unit body
32 together with the primary harnesses as a unit. As a
result, the primary harnesses can be isolated from other
mounting members of the image forming apparatus 1
and the unit can be attached to the image forming appa-
ratus 1 regardless of an opening of a housing (e.g., a gap
between a door and the housing) of the image forming
apparatus 1. The unitbody 32 attached to theimage form-
ing apparatus 1 enables the unit body 32 to be earthed
through the image forming apparatus 1, thereby enabling
adverse effects of the unwanted radiation noises to be
minimized.
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[0030] In the type A, the unit-side plug 30 having a
rated current of 30 amperes is used in the unit body 32.
Therefore, the power source cable 37 provided with the
unit-side plug 38 having the same rated current as the
unit-side plug 30 is additionally used. In the unit body 32,
the power source cables 31 and 37 are connected to the
breakers 33 and 34, the respective noise filters, and the
unit-side connectors 35 and 36, respectively, and the
power source cables 31 and 37 arranged in parallel with
each other serve as the power supplying paths.

[0031] The type Bis the power supplying unitusing the
unit-side plug 40 having a rated current of 50 amperes.
In the unit body 42, the power source cable 41 branches
so as to connectto the breakers 43 and 44, the respective
noise filters, and the unit-side connectors 45 and 46, re-
spectively, and the power source cable 41 serves as a
single power supplying path. The unit-side connectors
45 and 46 use the terminals arranged in different posi-
tions and/or having different shapes from each other to
prevent erroneous connection.

[0032] Fig. 3 is a block diagram illustrating a structure
of the AC control board 54 of the embodiment. When the
type A illustrated in Fig. 2A is selected (the unit-side con-
nectors 45 and 46 of the type B are not connected to the
AC control board 54), the unit-side connectors 35 and 36
of the type A are connected to the apparatus-side con-
nectors 50 and 51 of the AC control board 54, respec-
tively. As a result, power can be supplied to the heating
mechanism 12 and a direct-current (DC) power source
66. The unit-side plugs 30 and 38, which are individually
provided, enable the image forming apparatus 1 to cope
with an increase in power consumption of load. The DC
power source 66 functions as a power source of an op-
tional unit 69, for example.

[0033] When the power source switch 26 is turned on
after the unit-side connectors 35 and 36 of the type A are
connected to the apparatus-side connectors 50 and 51,
respectively, the DC power source 66 outputs voltages
of 5V and 24 V. The DC output energizes control unit
such as a CPU mounted on a control board 65 so as to
prepare a printing operation. Detecting no zero cross sig-
nal from a detection circuit 60 (the detection circuit 60
outputs no zero cross signal because an AC switch unit
57 is open), the control unit determines that the type A
is connected and supplies power to the heating mecha-
nism 12 from the apparatus-side connector 50 by closing
an AC switch unit 55. Thereafter, a detection circuit 58
receives the zero cross signal from the type A and per-
forms lighting control of heating lamps on the basis of
the signal.

[0034] Because the type A supplies power through the
power source cables 31 and 37, the control unit can per-
form lighting control simultaneously on all the heating
lamps of heating lamps 63a to 63d. The control unit con-
stantly monitors the zero cross signal from the detection
circuit 58 and determines that an abnormality occurs in
the power source when the period of the zero cross signal
ischanged or no zero cross signal is detected for a certain
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period of time, thereby stopping supplying power to the
fixing unit by opening the AC switch unit 55. Such a state
is displayed on the operation unit 25. The operation unit
25 and a DC load 68 such as a motor or a fan are con-
trolled by the control board 65.

[0035] When the type B is selected (the unit-side con-
nectors 35 and 36 of the type A are not connected to the
AC control board 54), the unit-side connectors 45 and 46
ofthe type B are connected to apparatus-side connectors
52 and 53 of the AC control board 54, respectively. As a
result, power can be supplied to the heating mechanism
12 and the DC power source 66.

[0036] When the power source switch 26 is turned on
after the unit-side connectors 45 and 46 of the type B are
connected to the apparatus-side connectors 52 and 53,
respectively, the DC power source 66 outputs voltages
of 5V and 24 V. The DC output energizes the control
unit such as the CPU mounted on the control board 65
so as to prepare a printing operation. Detecting the zero
cross signal from the detection circuit 60, the control unit
determines that the type B is connected and supplies
power to the heating mechanism 12 from the apparatus-
side connector 52 by closing the AC switch units 55 and
57. Thereafter, the detection circuit 58 receives the zero
cross signal from the type B and performs the lighting
control of the heating lamps on the basis of the signal.
Because the type B supplies power through the power
source cable 41, the control unit performs the lighting
control by selecting the heating lamps 63a to 63d in such
a manner that a consumed current does not exceeds the
limit of the cable. The control unit constantly monitors the
zero cross signals from the detection circuits 58 and 60
and determines that an abnormality occurs in the power
source when the periods of the zero cross signals are
changed or no zero cross signal is detected for a certain
period of time, thereby stopping supplying power to the
fixing unit by opening the AC switch unit 55 or the AC
switch unit 57. Such a state is displayed on the operation
unit 25.

[0037] As described above, the control unit identifies
which type of power supplying unit is connected to the
apparatus-side connectors. When the control unit iden-
tifies that the power supplying unit of the type A is con-
nected, forexample, power can be supplied up to 4.8 kW
using one of the power source cables and up to 9.6 kW
using the two power source cables where the upper limit
of a usable current of each power source cable is 24
amperes and each power source cable is compliant with
AC 200 V. Accordingly, the control unit using a driving
circuit 59 can select the heating lamps corresponding to
the power capable of being supplied and perform the
lighting control on the selected heating lamps. When the
control unit identifies that the power supplying unit of the
type B is connected, power can be supplied up to 8 kW
where the upper limit of a usable current of the power
source cable is 40 amperes and the power source cable
is compliant with AC 200 V. Accordingly, the control unit
using the driving circuit 59 can select the heating lamps
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corresponding to the power capable of being supplied
and perform the lighting control on the selected heating
lamps.

[0038] The applicable image forming apparatus is not
limited to the electrophotograhic image forming appara-
tus. Any image forming apparatus is applicable. For ex-
ample, inkjet image forming apparatuses may be appli-
cable. Fig. 4 is a schematic diagram illustrating an outer
appearance of an inkjet image forming apparatus 401.
As illustrated in Fig. 4, the image forming apparatus 401
includes an apparatus body 401a, a paper cassette 402
that is set to the apparatus body 401a and loads paper,
and adischarge tray 403 that is set to the apparatus body
401a in a detachable manner and stocks paper on which
an image has been recorded (formed). In addition, the
image forming apparatus 401 includes a cartridge loader
404 on one end side of the front surface of the apparatus
body 401a (nexttothe paper cassette 402). The cartridge
loader 404, whose height is lower than that of the appa-
ratus body 401a, protrudes from the front surface of the
apparatus body 401a, loads therein ink cartridges, and
has an operation/display unit 405 provided with operation
buttons and displays on the upper surface thereof.
[0039] A plurality of ink cartridges 410k, 410c, 410m,
and 410y (simply referred to as an "ink cartridge 410"
when colors are not specified) containing recording lig-
uids (ink) having different colors can be loaded into the
cartridge loader 404 by being inserted from the side sur-
face side toward the rear side of the apparatus body
401a. The ink cartridges 410k, 410c, 410m, and 410y
contain black (K) ink, cyan (C) ink, magenta (M) ink, and
yellow (Y) ink, respectively, for example. The cartridge
loader 404 is provided with a cartridge cover 406, which
can be opened or closed when the ink cartridge is at-
tached to or removed from the cartridge loader 404, on
the front surface side thereof.

[0040] On the operation/display unit 405, remaining
amount displays 411k, 411c, 411m, and 411y are ar-
ranged that display that a little amount of ink remains and
no ink remains at arrangement positions corresponding
to the respective attached positions (arrangement posi-
tions) of the ink cartridges 410k, 410c, 410m, and 410y.
In addition, on the operation/display unit 405, a power
source button 412, a paper feed/print restart button 413,
and a cancel button 414 are arranged.

[0041] The power supplying unit according to the em-
bodiment can be applied not only to the image forming
apparatus but also to electronic apparatuses such as an
MFP and a facsimile. According to the embodiment, it is
possible to readily meet the installation environment of
the electronic apparatus and satisfy safety standards re-
quired for the electronic apparatus.

[0042] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are notto be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the basic teaching
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herein set forth.

Claims

A power supplying unit (27; 28) that is electrically
connected to and disconnected from an apparatus-
side connector (50, 51; 52, 53) provided to an elec-
tronic apparatus (1), the power supplying unit (27;
28) comprising:

a power source primary-side part (33, 34; 43,
44);

a unit-side connector (35, 36; 45, 46) configured
to be electrically connected to the power source
primary-side part (33, 34; 43, 44) and electrically
connected to and disconnected from the appa-
ratus-side connector (50, 51; 52, 53); and

a unit-side plug (30, 38; 40) configured to be
electrically connected to the power source pri-
mary-side part (33, 34; 43, 44) and electrically
connected to and disconnected from an outlet
of an external power source.

The power supplying unit (27; 28) according to claim
1, wherein the power source primary-side part (33,
34; 43, 44) includes a breaker (33, 34; 43, 44) that
breaks an electrical path of the unit-side plug (30,
38; 40) when a current flowing through the electrical
path exceeds a specified value and a noise filter that
is provided on an output line side of the breaker (33,
34; 43, 44) and attenuates an unwanted radiation
noise superimposed on the output line,

atleast two power source primary-side parts (33, 34;
43, 44) each including the breaker (33, 34; 43, 44)
and the noise filter are provided, and a power sup-
plying electrical path (35a, 36a; 45a, 46a) is provided
that supplies power to loads different from each other
in the electronic apparatus (1) through each of the
power source primary-side parts (33, 34; 43, 44).

The power supplying unit (28) according to claim 1
or 2, wherein, when the unit-side plug (40) is singly
included, the electrical path of the unit-side plug (40)
branches into at least two electrical paths that are
connected to two power source primary-side parts
(43, 44), respectively.

The power supplying unit (27) according to claim 1
or 2, wherein, when two or more of unit-side plugs
(30, 38) are included, electrical paths of the unit-side
plugs (30, 38) are connected to power source prima-
ry-side parts (33, 34), respectively.

The power supplying unit (27; 28) according to any
one of claims 1 to 4, wherein the unit-side connector
(35, 36; 45, 46) includes terminals arranged in dif-
ferent positions and/or having different shapes from

10

15

20

25

30

35

40

45

50

55

each other to prevent erroneous connection.

Animage forming apparatus (1;401), comprising the
power supplying unit (27; 28) according to any one
of claims 1 to 5.

The image forming apparatus (1; 401) according to
claim 6, further comprising:

an alternating-current control board (54) includ-
ing

a plurality of apparatus-side connectors (50, 51,
52, 53) connected to unit-side connectors (35,
36; 45, 46), respectively,

a plurality of detection units (58, 60) configured
to detect zero cross signals of alternating-cur-
rent voltages received from the apparatus-side
connectors (50, 51, 52, 53),

an electrical path switch unit (55, 57) configured
to open electrical paths from the apparatus-side
connectors (50,51, 52, 53) when an abnormality
is detected on the basis of the zero cross signals,
and

a driving unit (59) configured to drive the loads
on the basis of the zero cross signals; and

a control unit (65) configured to identify a type
of the unit-side plug (30, 38; 40) connected to
the apparatus-side connectors (50, 51, 52, 53)
on the basis of a combination of the zero cross
signals detected by the detection units (58, 60)
and to control the electrical path switch unit (55,
57) and the driving unit (59).
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