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(57) Abstract: In S104, it is determined whether an instruc-
tion has been input to drive a wiper serving as an optional
member. If a wiper driving instruction has been input, the
process shifts to S105 to perform wiper driving control. If no
wiper driving instruction has been input, the process shifts to
S106. In S106, it is determined whether the wiper is during
driving. If the wiper is during driving, the process shifts to
S107. If the wiper is not during driving, the process shifts to
S113. In S107, it is determined whether information of the
capacity of current suppliable from a television camera (2)
to a television lens (1) has been output. Also in S107, the
current capacity information is monitored. If no current ca-
pacity information has been output or the current capacity is
small, the process shifts to S108 to stop driving control of a
focus lens and zoom lens.



WO 2009/044837 A1 | NI DI 000 00000100 0 0 000

FR, GB, GR,HR, HU, IE, IS, IT, LT, LU, LV, MC, MT,NL,  Published:
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, —  with international search report
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).



WO 2009/044837 PCT/JP2008/067980

DESCRIPTION

TELEVISION CAMERA SYSTEM AND TELEVISION LENS APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a
television camera system in which the zoom, focus,
iris, and the like are driven and controlled by a
plurality of instruction apparatuses, and particularly
a television lens is fixed to or detachable from a

television camera, and a television lens apparatus.

BACKGROUND ART

[0002] Conventional techniques regarding the
current capacity of a television lens are disclosed in,
for example, Japanese Patent Laid-Open Nos. 9-304680
and 2000-171875. Japanese Patent Laid-Open No. 9-
304680 discloses a television lens apparatus which
adopts a switch to set the current limiting value of a
camera. When a current having a set value is equal to
or smaller than 2 A (ampere), for example, zooming and
focusing operations are inhibited during the operation
of an extender, thereby stably performing each
operation.

[0003] Japanese Patent Laid-Open No. 2000-171875
discloses a television lens apparatus which switches
the operation limitation stepwise to acceleration

limitation, stop immediately before mechanical
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limitation, inhibition of simultaneous operations, and
the like in accordance with the maximum current
detection result.

[0004] As recent television lens systems become
multifunctional, increase the zooming speed, improve
the servo performance, and use optional members, power
consumption is increasing. Conventional television
lens systems deal with an increasing amount of power
consumption by connecting an auxiliary power source to
a television lens or imposing function restriction, but
this is not convenient for the user. Thus, the latest
television cameras compensate for current shortage by
increasing a supply current to a television lens. For
example, the amount of supply current from a television
camera to a television lens has generally been 2 A, but
models capable of supplying a current up to 3 or 4 A
are becoming available.

[0005] However, there are only a limited number of
television cameras compatible with the above-mentioned
television lens consuming a large amount of power.
Depending on a combination of a television camera and
television lens, functions are restricted though the
current supply 1s sufficient, failing in control fully
using the amount of current supply. If a television
lens consuming a large amount of current is connected
to an incompatible television camera, no sufficient

amount of current can be supplied, and the operation of
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the television lens becomes unstable. In the worst
case, the television camera may fail.

[0006] Japanese Patent Laid-Open No. 9-304680
discloses a television lens apparatus capable of
setting the current limiting value of a mounted
television lens. However, every time the television
camera on which the television lens is mounted changes,
the user needs to cumbersomely confirm the
specifications of the television camera and set the
current limiting value again. If a set current
limiting value is not proper, the television camera may
not operate normally, and in the worst case, may fail.
[0007] Japanese Patent Laid-Open No. 2000-171875
discloses a television lens apparatus which adopts a
current detection circuit in a television lens and can
restrict the opefation in accordance with the maximum
current detection result. However, at least in
measurement, a current larger than a current value
suppliable from the television camera to the television
lens may flow. Further, this reference does not
describe the criterion of a peak current. For this
reason, the maximum current detection result may exceed
a range assured in the television camera.

[0008] The current value suppliable frbm the
television camera to the television lens may change
depending on the use status of the television camera or

the power source state. However, according to the



WO 2009/044837 PCT/JP2008/067980

above-described conventional techniques, control of the
television lens cannot quickly follow a change of the
current capacity. When a plurality of current supply
sources exist for the television lens, for example,
when an auxiliary power source unit is directly mounted
on the television lens, the television lens cannot
always be controlled optimally.

[0009] Japanese Patent Laid-Open No. 2000-171875
discloses a method of suppressing the current
consumption amount by stopping the zoom lens
immediately before mechanical limitation. However, if
the angle of the television lens changes while the zoom
lens stops, the position of the zoom lens may change by

1ts own weight.

DISCLOSURE OF INVENTION
[0010] The present invention has been made to
solve the conventional drawbacks, and has as its object
to provide a television camera system and television
lens apparatus which always implement optimum control
without any consciousness of the current capacities of
a television camera and auxiliary power source unit and
a change of the status of use.
[0011] To achieve the above-described objects,
according to the first aspect of the present invention,
there is provided a television camera system comprising

a television lens apparatus and a television camera
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apparatus, the television camera apparatus comprising
current supply means for supplying a current to the
television lens apparatus, and current capacity
information output means for outputting information of
a capacity of current suppliable from the current
supply means, and the television lens apparatus
comprising current capacity information output
determination means for determining whether the current
capacity information output means has output the
current capacity information, and current capacity
information monitoring means for monitoring the current
capacity information in accordance with determination
of the current capacity information output
determination means.

[0012] According to the second aspect of the
present invention, there is provided a television lens
apparatus detachable from a television camera apparatus
having current supply means, and current capacity
information output means for outputting information of
a capacity of current suppliable from the current
supply means, the television lens apparatus comprising
current capacity information output determination means
for determining whether the current capacity
information output means has output the current
capacity information, and current capacity information
monitoring means for monitoring the current capacity

information in accordance with determination of the
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current capacity information output determination
means.

[0013] Further features of the present invention
will become apparent from the following description of
exemplary embodiments with reference to the attached

drawings.

BRIEF DESCRIPTION OF DRAWINGS
[0014] Fig. 1 is a block diagram showing the

arrangement of a block circuit according to the first

empbodiment;
[0015] Fig. 2 is a flowchart showing processing;
[0016] Fig. 3 is a table for explaining zoom and

focus driving patterns;
[0017] Fig. 4 is a block diagram showing the

arrangement of a block circuit according to the second

embodiment;
[0018] Fig. 5 is a flowchart showing processing;
[0019] Fig. 6 is a table for explaining a high-

speed zoom lens driving control pattern;
[0020] Fig. 7 is a block diagram showing the

arrangement of a block circuit according to the third

embodiment;

[0021] Fig. 8 is a flowchart showing processing;
and

[0022] Fig. 9 is a table for explaining a control

mode.
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BEST MODE FOR CARRYING OUT THE INVENTION
[0023] Preferred embodiments of the present
invention will be described in detail below with
reference to the accompanying drawings.
[0024] [First Embodiment]

Fig. 1 is a block diagram showing the arrangement
of a block circuit according to the first embodiment.
A television lens 1 is exchangeably or fixedly mounted
on a television camera 2. In the television lens 1, a
focus lens 11, zoom lens 12, iris 13, and extender lens
14 are arrayed on the optical axis. The television
lens 1 further incoréorates a lens microcomputer 21, a
lens power source circuit 22, a tally module 23, and a
display screen-attached function setting module 24. A
focus driving controller 31, zoom driving controller
32, wiper module 33, focus driving instruction input
unit 34, zoom driving instruction input unit 35, and
wiper driving instruction input unit 36 are externally
attached to the television lens 1. The wiper module 33
is attached as an optional member to the television
lens 1. |
[0025] In the lens microcomputer 21 which
restricts the respective functions of the television
lens 1, the output of a current capacity information
output determination means 2la is connected to a

current capacity information monitoring means 21b. The
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focus driving controller 31 comprises a focus motor 3la
which drives the focus lens 11, and a focus position
detector 31b formed from an encoder,'potentiometer, and
the like. The output of the lens microcomputer 21 is
connected to the focus motor 3la via a focus lens
driver lla. The output of the focus position detector
31b is connected to the lens microcomputer 21.

[0026] The zoom driving controller 32 comprises a
zoom motor 32a and zoom position detector 32b. The
output of the lens microcomputer 21 is connected to the
zoom motor 32a via a zoom lens driver 12a. The output
of the zoom position detector 32b is connected to the
lens microcomputer 21.

[0027] The output of the lens microcomputer 21 is
connected to an iris motor 13b via an iris driver 13a.
The output of an iris position detector 13c is
connected to the lens microcomputer 21. The output of
the lens microcomputer 21 is connected to an extender
motor 1l4b via an extender driver l4a. The output of an
extender position detector l4c is connected to the lens
microcomputer 21.

[0028] In the tally module 23, the output of the
lens microcomputer 21 is connected to a tally driver
23a, and the output of the tally driver 23a is
connected to a tally light-emitting portion 23b. The
display screen-attached function setting module 24

comprises a function setting unit 24a and ‘display
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screen 24b, which are mutually connected to the lens
microcomputer 21.

[0029] In the wiper module 33, the output of the
lens microcomputer 21 is connected to a wiper driver
33a and to a wiper 33c via a wiper motor 33b. The
output of a wiper position detector 33d is connected to
the lens microcomputer 21.

[0030] The focus driving instruction input unit 34
and zoom driving instruction input unit 35 are mutually
connected to the lens microcomputer 21. The output of
the wiper driving instruction input unit 36 is
connected to the lens microcomputer 21.

[0031] The television camera 2 incorporates a
camera power source circuit 41, camera microcomputer
42, and iris driving instruction input unit 43. A
power source 44 and viewfinder 45 are externally
attached to the television camera 2. The output of the
iris driving instruction input unit 43 is connected to
the lens microcomputer 21 of the television lens 1 via
the camera microcomputer 42 and a lens-camera
communication means 46. The output of the power source
44 via the camera power source circuit 41 is connected
to the lens power source circuit 22 via the lens-camera
communication means 46.

[0032] The focus driving controller 31 of the
television lens 1 controls to drive the focus lens 11

in accordance with an instruction from the lens
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microcomputer 21. The focus motor 3la receives an
output from the focus lens driver 1lla to drive the
focus lens 11. The focus position detector 31lb detects
the position of the focus lens 11, and feeds it back to
the lens microcomputer 21.

[0033] The zoom driving controller 32 controls to
drive the zoom lens 12 in accordance with an
instruction from the lens microcomputer 21. The zoom
motor 32a receives an output from the zoom lens driver
1l2a to drive the zoom lens 12. The zoom position
detector 32b detects the position of the zoom lens 12,
and feeds it back to the lens microcomputer 21.

[0034] The iris driver 13a drives the iris motor
13b of the ifis 13 in accordance with an instruction
from the lens microcomputer 21. The iris position
detector 13c detects the position of the iris 13, and
feeds it back. The extender driver 1l4a drives the
extender motor 14b of the extender lens 14. The
extender position detector 1l4c detects the position of
the extender lens 14, and feeds it back.

[0035] The tally driver 23a of the tally module 23
causes the tally light-emitting portion 23b to emit
light in accordance with an instruction from the lens
microcomputer 21. The tally light-emitting portion 23b
emits light or stops light emission, functioning as an
indicator of whether the camera is in use for

broadcasting.
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[0036] The function setting unit 24a of the
display screen-attached function setting module 24 can
set various functions in accordance with an instruction
from the lens microcomputer 21. When suppressing power
consumption of the television lens 1, the function
setting unit 24a can also inhibit simultaneously
operating a plurality of functions. The display screen
24b displays the result of setting various functions by
the function setting unit Z24a.

[0037] The wiper driver 33a of the wiper module 33
drives the wiper motor 33b in accordance with an
instruction from the lens microcomputer 21. The wiper
motor 33b receives an output from the wiper driver 33a
to drive the wiper 33c which wipes raindrops. The
wiper position detector 33d detects the position of the
wiper 33c, and feeds it back to the lens microcomputer
21.

[0038] The focus driving instruction input unit 34
allows the user to input an instruction to drive the
focus lens 11. The zoom driving instruction input unit
35 allows the user to input an instruction to drive the
zoom lens 12. The wiper driving instruction input unit
36 allows the user to input an instruction to drive the
wiper 33c.

[0039] Based on a current supplied from the power
source 44, the camera power source circuit 41 generates

a necessary current to be consumed by each function of
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the television camera 2 or television lens 1. The lens
power source circuit 22 receives supply of a current
from the camera power source circuit 41 via the lens-
camefa communication means 46, and generates a
necessary current to be consumed by each function of
the television lens 1. The lens-camera communication
means 46 allows the television camera 2 and television
lens 1 to transmit/receive information by serial
communication, parallel communication, an analog
signal, and the like.

[0040] The current capacity information output
determination means 2la of the lens microcomputer 21
determines whether the camera microcomputer 42 has
output, via the lens-camera communication means 46,
information of the capacity of current suppliable from
the television camera 2 to the television lens 1. The
current capacity information monitoring means 21b
monitors information of the capacity of current
suppliable from the television camera 2 to the
television lens 1, and a change of the information.
[0041] Fig. 2 is a flowchart showing processing by
the lens microcomputer 21. 1In step S100, the process
starts upon power-on. In step S101, when a relative
position detection means such as an encoder is used for
the focus position detector 31b, zoom position detector
32b, and the like, the lens microcomputer 21 pérforms

various initialization processes to, for example,
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acquire an absolute position.

[0042] In step S102, the lens microcomputer 21
determines whether an iris driving instruction has been
input to the iris driving instruction input unit 43 of
the television camera 2 via the camera microcomputer 42
and lens-camera communication means 46. If the lens
microcomputer 21 determines that an iris driving
instruction has been input, the process shifts to step
S103 to perform iris driving control. If the lens
microcomputer 21 determines that no iris driving
instruction has been input, the process shifts to step
S104. In step S104, the lens microcomputer 21
determines whether a wiper driving instruction has been
input from the wiper driving instruction input unit 36.
If the lens microcomputer 21 determines that a wiper
driving instruction has been input, the process shifts
to step S105 to perform wiper driving control. If the
lens microcomputer 21 determines that no wiper driving
instruction has been input, the process shifts to step
S106.

[0043] In step S106, the lens microcomputer 21
determines whether the wiper 33c is during driving. If
the leﬁs microcomputer 21 determines that the wiper 33c
is during driving, the process shifts to step S107. If
the lens microcomputer 21 determines that the wiper 33c
is not during driving, the process shifts to step S113.

Since driving the wiper 33c requires a large current,
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the current capacity information output determination
means 2la determines in step S107 whether information
of the capacity of current suppliable from the
television camera 2 to the television lens 1 has been
output via the lens-camera communication means 46.
Also in step S107, the current capacity information
monitoring means 21b monitors the current capacity
information. If no current capacity information has
.been output or the current capacity is small, the lens
microcomputer 21 determines that the capacity of
current suppliable from the television camera 2 to the
television lens 1 is as small as, for example, 2 A or
less. Then, the process shifts to step S108 to set
function restriction, and stop driving control of the
focus lens 11 and zoom lens 12.

[0044] In step S107, the lens microcomputer 21
determines that the current capacity information has
been output, and the capacity of current suppliable
from the television camera 2 to the television lens 1
is as large as, for example, 3 to 4 A, the process
shifts to step S109. 1In step S109, the lens
microcomputer 21 determines, from a setting change in
the function setting unit 24a, whether it i1s set in
advance to inhibit driving of the focus lens 11 during
driving of the wiper 33c. If the lens microcomputer 21
determines that it is set to inhibit driving of the

focus lens 11 during driving of the wiper 33c, the
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process shifts to step S110 to stop driving the focus
lens 11, and then to step S11il.

[0045] If the lens microcomputer 21 determines in
step 5109 that it is not set to inhibit driving of the
focus lens 11 during driving of the wiper 33c, the
process shifts to step S113. In step S113, the lens
microcomputer 21 determines whether a focus driving
instruction has been input from the focus driving
instruction input unit 34. If the lens microcomputer
21 determines that a focus driving instruction has been
input, the process shifts to step S114 to perform
driving control of the focus lens 11. If the lens
microcomputer 21 determines that no focus driving
instruction has been input, the process shifts to step
Sl111.

[0046] In step S111, the lens microcomputer 21
determines whether it is set in advance by the function
setting unit 24a or the like to inhibit driving of the
zoom lens 12 during driving of the wipér 33c. If the
lens microcomputer 21 determines that it is set to
inhibit driving of the zoom lens 12 during driving of
the wiper 33c, the process shifts to step S112 to stop
driving of the zoom lens 12. Then, the process returns
to step 8102 to repeat the same processing.

[0047] If the lens microcomputer 21 determines in
step S111 that it 1s not set to inhibit driving of the

zoom lens 12 during driving of the wiper 33c, the
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process shifts to step S115.

[0048] In step S115, the lens microcomputer 21
determines whether a zoom driving instruction has been
input from the zoom driving instruction input unit 35.
If the lens microcomputer 21 determines that a zoom
driving instruction has been input, the process shifts
to step S116 to perform driving control of the zoom
lens 12. If the lens microcomputer 21 determines in
step S115 that no zoom driving instruction has been
input, the process returns to step S102 to repeat the
same processing.

[0049] As shown in Fig. 3, the driving patterns of
the focus lens 11 and zoom lens 12 corresponding to
respective conditions are obtained. When the
television camera 2 outputs current capacity
information and the current capacity is large, the user
can arbitrarily set whether to permit or inhibit
driving of the focus lens 11 and zoom lens 12 during
driving of the wiper 33c. When the television camera 2
outputs current capacity information and the capacity
of current supplied from the television camera 2 to the
television lens 1 is small, it is inhibited to driwve
the focus lens 11 and zoom lens 12 during driving of
the wiper 33c. This also applies to a case where the
television camera 2 does not output current capacity
information.

[0050] In this manner, when the television lens 1
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is mounted on the television camera 2 which does not
output current capacity information, it can be
automatically inhibited to drive the focus lens 11 and
zoom lens 12 during driving of the wiper 33c. It can
be arbitrarily set and automatically switched in
accordance with current capacity information from the
television camera 2 whether to inhibit or permit
driving of the focus lens 11 and zoom lens 12 during
driving of the wiper 33c.

[0051] The user can control the television lens 1
by fully using the current without any consciousness of
the type of the television camera 2 on which the
television lens 1 is mounted, and without exceeding the
capacity of current suppliable from the television
camera 2 to the television lens 1. Also when the-
capacity of current suppliable from the television
camera 2 to the television lens 1 has changed depending
on the use status of the television camera 2, for
example, when the brightness of the viewfinder 45 is
adjusted, optimum control is always possible without
wasting the current or exceeding the current capacity.
Further, the possibility of the failure of the
television camera 2 upon exceeding the capacity of
current suppliable from the television camera 2 to the
television lens 1 can be greatly reduced.

[0052] The first embodiment has described only

information on whether current capacity information has
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been output and whether the current capacity is
sufficient. However, it is also possible to replace
the current capacity with multilevel information in
serial communication or the like, and switch control of
the television lens 1 between a plurality of modes in
correspondence with the information. Current capacity
information is always output in the above description,
but output of it may also be requested only when the
camera microcémputer 42 requires the information. The
television camera 2 can also output current capacity
information only when the current capacity information
has changed upon power-on or mounting the television
lens 1.

[0053] When the wiper 33c is driven, it is
inhibited or permitted to simultaneously perform focus
or zoom driving, but it may also be inhibited or
permitted to simultaneously operate an image
stabilization function, AF function, and other
functions, thereby controlling current consumption of
the television lens 1. It is also possible to suppress
current consumption by restricting the driving speed of
the focus lens 11 or zoom lens 12. When inhibiting
driving of the focus lens 11 or zoom lens 12, a
position immediately before the inhibition may also be
held. In this case, when the posture of the television
lens 1 has changed, the movement of the television lens

1 by its own weight can also be restricted. The same
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processing can also be done for the functions of the
extender lens 14 and the like.
[0054] [Second Embodiment]

Fig. 4 is a block diagram showing the arrangement
of a block circuit according to the second embodiment.
The same reference nﬁmerals as those in Fig. 1 denote
the same parts. A lens microcomputer 21 further
comprises a second current capacity information output
determination means 2lc and second current capacity
information monitoring means 21d. The output of the
second current capacity information output
determination means 21c is connected to the second
current capacity information monitoring means 21d. A
lens power source circuit 22 is connected to an
auxiliary power source unit 51 externally detachable
from a television lens 1. A high-speed zoom driving
controller 32' replaces the zoom driving controller 32.
The wiper module 33 and wiper driving instruction input
unit 36 are omitted.

[0055] The auxiliary power source unit 51 has the
first case where the auxiliary power source unit 51 can
supply a current up to a current capacity necessary to
drive the high-speed zoom driving controller 32' at a
maximum speed of 0.6 sec in the entire area, or does
not have a function of transmitting information of the
capacity of current suppliable to the television lens

1. The auxiliary power source unit 51 also has the
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second case where the auxiliary power source unit 51
can supply a current up to a current capacity necessary
to high-speed driving at a maximum speed of 0.1 sec in
the entire area, and has a function of transmitting
information of the capacity of current suppliable to
the television lens 1.

[0056] The second current capacity information
output determination means 2lc determines whether the
auxiliary power source unit 51 has output information
of the capacity of current suppliable to the television
lens 1. The second current capacity information
monitoring means 21d monitors information of the
capacity of current suppliable from the auxiliary power
source unit 51 to the television lens 1, and a change
of the information. The high-speed zoom driving
controller 32' can drive a zoom lens 12 at high speed.
By setting a large current limiting value for a zoom
lens driver 12a, a zoom motor 32a rotates the zoom lens
12 at high speed.

[0057] The auxiliary power source unit 51 mounted
on the television lens 1 1s mainly used to compensate
for supply shortage of a current capacity from a
television camera 2 when the high-speed zoom driving
controller 32' is mounted on the television lens 1.
[0058] Fig. 5 is a flowchart showing processing by
the lens microcomputer 21. Steps 5201 to S203 are the

same as steps S101 to S103 in Fig. 2. 1In step 5204,
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the lens microcomputer 21 determines whether a focus
driving instruction has been input from a focus driving
instruction input unit 34. If the lens microcomputer
21 determines that a focus driving instruction has been
input, the process shifts to step S205 to perform
driving control of a focus lens 11. If the lens
microcomputer 21 determines in step S204 that no focus
driving instruction has been input, the process shifts
to step S5206.

[0059] In step S206, the lens microcomputer 21
determines whether the high-speed zoom driving
controller 32' is set valid by a function setting unit
24a of a display screen-attached function setting
module 24 or the like. If the lens microcomputer 21
determines that high-speed driving of the high-speed
zoom driving controller 32' is set valid, the process
shifts to step S207. If the lens microcompufer 21
determines that high-speed driving of the high-speed
zoom driving controller 32' is set invalid, the process
shifts to step S211.

[0060] In step S207, the lens microcomputer 21
determines whether the auxiliary power source unit 51
has output information of a suppliable current
capacity. If the lens microcomputer 21 determines that
the auxiliary power source unit 51 has output current
capacity information and the current capacity is large,

it determines that the auxiliary power source unit 51
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is in the second case, and the process shifts to step
S208. If the lens microcomputer 21 determines in step
5207 that the auxiliary power source unit 51 has not
output the current capacity information, or the current
capacity is small, it determines that the auxiliary
power source unit 51 is in the first case, and the
process shifts to step S210. In step S208, the lens
microcomputer 21 sets a large zoom current limiting
value to set a state in which the zoom motor 32a can
rotate at high speed. Then, the process shifts to step
S5209.

[0061] In step 8210, the lens microcomputer 21
determines whether the television camera 2 has output
information of a suppliable current capacity. If the
lens microcomputer 21 determines that the television
camera 2 has output the current capacity information,
it determines that the capacity of current supplied
from the television camera 2 to the television lens 1
is as large as, for example, 3 to 4 A, and the process
shifts to step S208. If the lens microcomputer 21
determines that the television camera 2 has not output
current capacity information, or the current capacity
is small, it determines that the capacity of current
supplied from the television camera 2 to the television
lens 1 is smaller than, for example, 2 A, and the
process shifts to step S211.

[0062] In step S211, the lens microcomputer 21
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sets a small zoom current limiting value to impose
function restriction so that the zoom motor 32a cannot
rotate at high speed. Then, the process shifts to step
S209. In step 5209, the lens microcomputer 21
determines whether a zoom driving instruction has been
input from the zoom driving instruction input unit 35.
If the lens microcomputer 21 determines that a zoom
driving instruction has been input, the process shifts
to step S212 to perform high-speed zoom driving
control, and then returns to step S202. Even if the
lens microcomputer 21 determines in step S209 that no
zoom driving instruction has been input, the process
returns to step S202 to repeat the same processing.
[0063] Fig. 6 shows high-speed zoom driving
control patterns corresponding to respective conditions
in the secénd embodiment. When the television camera 2
outputs current capacity information and the current
capacity is large, high-speed zoom driving control is
permitted regardless of whether current capacity
information of the auxiliary power source unit 51 has
been output or whether the current capacity is large or
small. When current capacity information of the
television camera 2 is output and the current capacity
is small, high-speed zoom driving control is permitted
only in the second case where current capacity
information of the auxiliary power source unit 51 is

output and the current capacity is large. When current
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capacity information of the television camera 2 is
output and the current capacity is small, high-speed
zoom driving control is inhibited in the first case
where current capacity information of the auxiliary
power source unit 51 is output and the current capacity
is small, and in a case where current capacity
information of the auxiliary power source unit 51 is
not output.

[0064] When current capacity information of the
television camera 2 is not output, high-speed zoom
driving control is permitted only in the second case
where current capacity information of the auxiliary
power source unit 51 is output and the current capacity
is large. When current capacity information of the
television camera 2 is not output, high-speed zoom
driving control is inhibited in a case where current
capacity information of the éuxiliary power source unit
51 is output and the current capacity is small, and in
the first case where current capacity information of
the auxiliary power source unit 51 is not output.

[0065] When the auxiliary power source unit 51 is
used without outputting current capacity information
from the television camera 2, high-speed zoom control
can be inhibited. When current capacity information is
output to reveal that the current capacity of the
television camera 2 is small, the auxiliary power

source unit 51 which outputs current capacity
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information and has a small current capacity is used.
In this case, high-speed zoom control can be inhibited
to perform the control under a predetermined limitation
on the maximum speed. When either or both of the
television camera 2 and auxiliary power source unit 51
output current capacity information, the current
capacity is large, and high-speed driving of the high-
speed zoom driving controller 32' is éet valid by the
function setting unit 24a or the like, the zoom lens 12
can be driven at high speed.

[0066] The user can restrict an excess over the
capacity of current suppliable to the television lens 1
without any consciousness of the types and
specifications of the auxiliary power source unit 51
and television camera 2. The driving speed is set high
when a sufficient current can be suppiied, and normal
when no sufficient current can be supplied. Hence,
control fully using a current supply amount can be
achieved. When the supply current capacity has
changed, for example, when the auxiliary power source
unit 51 is unexpectedly disconnected, high-speed zoom
control automatically switches to a normal-speed one.
This can greatly reduce the possibility of the failure
of the television camera 2.

[0067] In the second embodiment, if it is
determined that either the power source 44 of the

television camera 2 or the auxiliary power source unit
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51 has a large current capacity, high-speed zoom
driving control is permitted. It is also possible to
permit high-speed zoom driving control only when it is
determined that both of the power source 44 of the
television camera 2 and the auxiliary power source unit
51 have large current capacities. The second
embodiment has described only information on whether
current capacity information has been output and
whether the current capacity is sufficient. However,
it is also possible to replace the current capacity
with multilevel information in serial communication or
the like, and switch control of the television lens 1
between a plurality of modes in correspondence with the
information.

[0068] The auxiliary power source unit 51 and
television camera 2 may also output current capacity
information only when the current capacity information
has changed upon power-on, mounting the auxiliary power
source unit 51, or mounting the television lens 1.
[0069] [Third Embodiment]

Fig. 7 is a block diagram showing the arrangement
of a block circuit according to the third embodiment.
The same reference numerals as those in Figs. 1 and 4
denote the same parts. A lens microcomputer 21 further
comprises an option connection status determination
means 2le and current consumption prediction means 21f.

The output of the option connection status
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determination means 2le is connected to the current
consumption prediction means 21f. A television lens 1
incorporates a heater module 61 as an optional member.
A heater 6la serving as a heating element in the heater
module 61 is mutually connected to the lens
microcomputer 21. A display screen-attached focus
driving instruction input unit 62 and display screen-
attached zoom driving instruction input unit 63 replace
thé focus driving instruction input unit 34 and zoom
driving instruction input unit 35.

[0070] The option connection status determination
means 2le of the lens microcomputer 21 determines the
type of optional member such as a high-speed zoom
driving controller 32', a wiper module 33, or the
heater module 61, and recognizes whether the optional
member is mounted on the television lens 1. Based on
the operation state of the display screen-attached zoom
driving instruction input unit 63 or the like and the
determination result of the option connection status
determination means 2le, the current consumption
prediction means 21f calculates and predicts the total
amount of current which may be consumed by the
television lens 1.

[0071] In use in a cold district or outdoor use in
winter, the heater module 61 is mounted in the
television lens 1 in order to prevent fogging of a

lens. The display screen-attached focus driving
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instruction input unit 62 has a function of changing
settings while confirming the setting states of various
functions mainly via a liquid crystal display or the
like. The display screen-attached zoom driving
instruction input unit 63 has a function of changing
settings while confirming the setting states of various
functions mainly via a liquid crystal display or the
like.

[0072] Fig. 8 is a flowchart showing processing by
the lens microcomputer 21. Steps S300 and S301 are the
same as steps S100 and S101 in Fig. 2. In step S302, a
current capacity information output determination means
21a and current capacity information monitoring means
21b calculate the capacity of current suppliable from a
television camera 2 to the television lens 1. Then,
the process shifts to step S303. In step S303, a
second current capacity information output
determination means 21c and second current capacity
information monitoring means 21d calculate the capacity
of current suppliable from an auxiliary power source:
unit 51 to the television lens 1. Then, the process
shifts to step S$304. In step S304, the lens
microcomputer 21 adds the current capacities calculated
in steps 8302 and S303, and the process shifts to step
8305. In step S305, the option connection status
determination means 2le confirms connected, selected,

and operated functions, and the process shifts to step
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S306.

[0073] In step 8306, the current consumption
prediction means 21f calculates a total current
consumption amount on the basis of the functions
confirmed in step $305, and the process shifts to step
S307. In step S307, the lens microcomputer 21
calculates the difference between the‘total suppliable
current capacity calculated in step S304 and the total
current consumption amount. TIf the difference is
smallér than 0, the process shifts to step S308. If
the difference is equal to or larger than 0, the
précess shifts to step S309.

[0074] In step S308, the lens microcomputer 21
increments a preset control mode ID number (to be
described later) by one, and the process returns to
step S307. In step S309, the lens microcomputer 21
decrements the control mode ID number by one, and the
process shifts to step S310. In step S310, the lens
microcomputer 21 controls a zoom lens 12, a focus lens
11, an iris 13, an extender lens 14, a wiper 33c, the
heater 6la, and the like in accordance with a set
control mode and instructions to drive respective
functions, operating the auto focus function and image
stabilization function.

[0075] Fig. 9 is a table for explaining the
control mode ID number in steps S308 and S309. 1z, F,

I, IE, AF, IS, HS, WP, and HT respectively represent
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controlled objects of zoom driving, focus driving, iris
driving, extender drivingf auto focus control, image
stabilization control, high-speed zoom driving, wiper
driving, and heater control. A, B, C, and D
respectively represent permission of simultaneous
driving, conditional permission of simultaneous driving
except a case where the current has reached a peak,
permission of only single control, and inhibition of
driving. ZD and FD represent the display screen-
attached focus driving instruction input unit 62 and
display screen-attached zoom driving instruction input‘
unit 63, respectively.

[0076] a, b, ¢, and d represent "all functions =
valid", "decrease in display brightness", "LED =
invalid”, and "display = invalid", respectively. The
number on the left side represents a control mode ID
number. A smaller control mode ID number means a
larger total amount of current consumed by the
television lens 1. A larger control mode ID number
means a smaller total amount of current consumed by the
television lens 1.

[0077] In the third embodiment, an optimum control
mode can be selected from the table of Fig. 9 by
comparing the total capacity of current supplied to the
television lens 1 with the total amount of current
consumed by the television lens 1. The control mode

can always switch to a more optimum one by monitoring
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not only é change in the state of the current supply
side but also a change in the state of the current
consumption side such as the use state of the heater
6la.

[0078] Accordingly, the control mode can
automatically switch to an optimum one in which the
current can be satisfactorily consumed without
exceeding the current supply amount at any time,
without any consciousness of the specifications and use
statuses of the television camera 2 and auxiliary power
source unit 51 and the connection and use status of an
optional member such as the heater 6la.

[0079] The third embodiment has described merely
an example of the control mode, but the priority levels
of respective functions and function restriction
methods can be combined in various ways. The condition
for switching the control mode is that the difference
between the suppliable current capacity and the total
current consumption amount is 0. Alternatively, the
control mode may also be switched depending on whether
the current is equal to or larger than a preset value
or smaller than it. This can suppress unnecessarily
switching the control mode at a peak current or the
like.

[0080] The control mode is set in advance in the
above description, but may also be arbitrarily set by

the user. A control mode during photographing may also
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be displayed on the viewfinder 45, the display of the
display screen-attached zoom driving instruction input
unit 63, or the like.

[0081] Preferred embodiments of the present
invention have been described, but the present
invention is not limited to these embodiments. The
present invention can be variously modified and changed
without departing from the scope of the invention.
[0082] While the present invention has been
described with reference to exemplary embodiments, it
is to be understood that the invention is not limited
to the disclosed exemplary embodiments. The scope of
the following claims is to be accorded the broadest
interpretation so as to encompass all such
modifications and equivalent structures and functions.
[0083] This application claims the benefit of
Japanese Patent Application No. 2007-258293, filed
October 2, 2007, which is hereby incorporated by

reference herein in its entirety.
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CLAIMS
1. A television camera system comprising a
television lens apparatus and a television camera
apparatus, the television camera apparatus comprising
current supply means for supplying a current to the
television lens apparatus, and current capacity
information output means for outputting information of
a capacity of current suppliable from the current
supply means, and the television lens apparatus
comprising current capacity information output
determination means for determining whether the current
capacity information output means has output the
current capacity information, and current capacity
information monitoring means for monitoring the current
capacity information in accordance with determination
of the current capacity information output

determination means.

2. A television lens apparatus detachable from a
television camera apparatus having current supply
means, and current capacity information output means
for outputting information of a capacity of current
suppliable from the current supply means, the
television lens apparatus comprising current capacity
information output determination means for determining
whether the current capacity information output means

has output the current capacity information, and
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current capacity information monitoring means for
monitoring the current capacity information in
accordance with determination of the current capacity

information output determination means.

3. The apparatus according to claim 2, further
comprising function restriction setting means for
restricting a preset function so as to make current
consumption fall within a preset range of the current
capacity upon a change of the current capacity
information obtained from the current capacity

information monitoring means.

4., The apparatus according to claim 3, wherein the
function restriction setting means allows changing a

setting of the function.

5. The apparatus according to claim 2, further
comprising a detachable auxiliary power source unit
configured to supply a current, second current capacity
information output means for outputting information of
a capacity of current from the auxiliary power source
unit, second current capacity information output
determination means for determining whether the second
current capacity information output means has output
the current capacity information, and second current

capacity information monitoring means for monitoring
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the information of the capacity of current from the
auxiliary power source unit in accordance with
determination of the second current capacity

information output determination means.

6. The apparatus according to claim 5, further
comprising function restriction setting means for
restricting a preset function so as to make current
consumption fall within a preset range of the current
capacity upon a change of a total amcunt of the current
capacities obtained by the current capacity iﬁformation
monitoring means and the second current capacity

information monitoring means.

7. The apparatus according to claim 3 or 6, wherein
the function restriction setting means allows changing

a setting of the function.

8. The apparatus according to claim 2, further
comprising at least one optional member, option
connection status determination means for outputting a
type of the optional member, and current consumption
prediction means for calculating a current consumption
value on the basis of a determination result by the

option connection status determination means.

9. The apparatus according to claim 8, further
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comprising function restriction setting means having at
least two control modes in which functions are
restricted by combinations of controlled objects so as
to make the current consumption value obtained by the
current consumption.prediction means fall within a
range set in advance for a total amount of the current
capacities obtained by the current capacity information
monitoring means and the second current capacity

information monitoring means.

10. The apparatus according to claim 9, wherein the
control mode is set by combining zoom driving, focus
driving, iris driving, extender driving, auto focus
control, image stabilization‘control, high~speed zoom

driving, wiper driving, and heater control.
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