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PREFACE

Panascnic's WV-BP510 series CCTV cameras intro-
duce a new level of high picture quality and high resc-
lution through the utilization of a 1/3-inch interline
transfer CCD image sensor having 771 herizontal pix-
els (picture elements), and through the use oi digital
signal processing LSI's. High sensitivity is ensured by
the use of on-chip micro lenses on each pixel. In addi-
tion, the use of aspherical high speed lenses further
improves sensitivity. High performance-to-cost ratio is
achieved through the extensive use of newly devel-
oped digital LSI's.

FEATURES

1. The following functions are built in.

(1) Auto Light Control (ALC)/Electronic Light
Control (ELC)
Character Generator
(3) Back Light Compensation (Auto; Factory pre-
set, Manual: Manual photomgiric measuring
area set)
Various External Sync Functions, including
Gen-Lock
Electronic Shutter Function

ho

w

Signal-te-noise ratio of 46 dB

Minimum illumination of 0.008 footcandle (0.08 Iux)

with F 1.4 lenses.

570 lines of harizontal resoluticn

High quality picture:

{a) 2H type vertical enhancer for greater picture
sharpness

(b} Minimum of aliasing on fine objects

{c) Expanded dynamic range by use of knee cir-

cuit

Highlight aperture correction for greater pic-

ture detail of bright object

Ability to shoot indcor scenes with fixed iris lens by

use of Electronic Light Contret (ELC) function.

Back Light Compensation for use against unusual

lighting conditions.

Selectable electronic sensitivity up modes includ-

ing : AUTG, MANUAL and OFF

Built-in Digital Motion Detector

(d)



PRECAUTIONS

1.

Do not attempt to disassemble the camera.

In order to prevent electric shock, do net remeve
screws or cover. There are no user-serviceable
parts inside.

Do refer all servicing to qualified service person-
nel.

Handle the camera with care.

Do not abuse the camera. Avoid striking, shaking,
etc. The camera could be damaged by improper
handling or storage.

Do not expose the camera to rain or moisture,
or try to operate it in wet areas.

Do take immediate action if the camera becomes
wet.  Turn the power off and refer servicing to
qualified service personnel. Moisture can damage
the camera and also create the danger of electric
shock.

Do not use strong or abrasive detergents when
cleaning the camera body.
Do use a dry cloth to clean the camera when dirty.

In case the dirt is hard to remove, use a mild
detergent and wipe gently.

5. Never face the camera towards the sun.

Whether the camera is in use or not, never face it
towards the sun. Do use caution when operating
the camera in the vicinity ol spot lights or other
bright lights and light reflecting objects.

6. Do not operate the camera beyond its

temperature, humidity or power source ratings.
Do not use the camera in an extreme environment
where high temperature or high humidity exist.
Use the camera under conditions where tempera-
tures are within 14°F - 122°F (-10°C - +50°C), and
humidity is below 90%. The input power source is
120V AC 60 Hz for WV-BP510 and 24V AC 60 Hz
for WV-BP514.

Caution:
To prevent fire or shock hazard, the UL list-
ed wire VW-1, style 1007 should be used
for AC 24V Input Terminais.




MAJOR OPERATING CONTROLS AND THEIR FUNCTIONS
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WV-BP510 WV-BP514
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(1) AutolIris Lens Connector

(2

@

This connector supplies the power and either a
video signal or DC control signal to the auto iris
lens for control of the lens iris.

A 4-pin male connector, to be mated with this
female ccnnsactor, is supplied as a standard
accessory (Part No. YFE413J100).

Flange-back Adjusting Ring
This is used to adjust the back focal length or pic-

ture focus by rotaiing this ring clockwise for C- _

mount lens or counterclockwise for CS-mount lens.
CAUTIONS:

1. Always sei this ring to the fully clockwise posi-
tion before mounting the lens 1o prevent dam-
age to the inner glass or CCD image sensor.

2. Do not turn this ring toc much in the counter-
clockwise direction when a C-mount lens is
mounted as this could damage the inner glass
or CCD image sensor.

Lens (Option)
See pages 9, 10, 11, 12 and 13 for details on lens
selection.

(4)

)

(6)

@

(8)

9

Camera Mounting Screw Hole
This threaded hole (i/4" - 20) is used 10 mount the
camera onto a mounting bracket or tripod.

Down Switch (V)
This switch is used to move the cursor (in the
setup menu) in the down direction.

Right Switch (>)
This switch is used to move the cursor (in the
setup menuy) in the right direction.

Left Switch (<)
This switch is used to move the cursor {in the
setup menu) in the left direction.

Up Switch (A)
This switch is used to move the cursor {in the
setup menu) in the up direction.

Set Switch
The mode selected in the setup menu is enabled
by pressing this swiich.



(10} Lens Selection Switch (VIDEO/DC) composite syne signal should be supplied to this

This switch is used to select the type of auto iris connector for external synchronization.

control signal to be supplied to the lens from the

Auto Iris Lens Connector {1). (14) Video Qutput Connector (VIDEO OUT) .

DC: Choose this paosition when an auto iris lens A 1.0 Vp-p/75 chms composite video signal is pro-
that requires a DC control signal is mounted vided at this connector.
on the camera. See pages 9, 10, 11 and 12 Whenever the multiplexed vertical drive {VD2) sig-

nal is supplied to this connector, the camera syn-
chronization mode is auipmatically set to Vertical
Drive Lock.

for a list of these lenses.

VIDEO: Choose this position when an auto iris lens
that requires a video control signal is mounted
on the camera. (15) Power Cord
Examples of this type of lens includes Wy-

LAZ.8, WV-LAGB2, WV-LA12B2, WV-LA18 and (16) AC 24V In Terminal (AC 24V IN)

WV-LA36. This terminal accepts 24V AC power scurce
(19.5V - 28V). Be sure to connect grounding lead
(11) Gen-lock Termination Switch 1o the GND terminal.

(G/L 75 ohms, Hi-Z)
When looping through a gen-lock video input sig-

nal, set this switch to the Hi-Z pasition. In all othar Cautions:
cases, set this to the 75 ochms position, 1. Connect to a 24V AC class 2 power supply
only.

2. To prevent fire or shock hazard, the UL list-
ed wire VW-1, style 1007 should be used
for the cable for AC 24V Input Termial.

(12) Power indicator

(13) Gen-lock Input Connector (GEN-LOCK)
A composite B/W or color, 1.0 Vp-p/75 ohms video
signal, black burst, 0.3 Vp-p/75 ohms signal or




CONNECTIONS

A. WV-BP510
1. Connect the AC Power Cord (15) 10 an electrical
outlet of 120V AC 60 Hz.

B. Wv-BP514
1. A power supply of 24V AC 60Hz is required.
2. Connect the power cable to the AC 24V In
Terminal (18) on the rear panel of the camera.

AC 24V IN

R

AL

1°2

24 VAG, 60 Hz
(19.5V-2BV)

Recommended wire gauge sizes for 24V AC line.

Copper wire #24 #22 #20 #18
size (AWG) 0.22mm?) | {0.33mm?} | {0.52mm?) | {0.83mm?)
Length () 314 495 ga2 1403

of Cable

(Approx.) | {m) 95 150 255 425

-7-

Caution:
To prevent fire or shock hazard, the UL list-
ed wire VW-1, style 1007 should be used
for the cable for AC 24V Input Terminal.

Video Cable
1. It is recommended to use a video monitor whose
resolution is at least equal to the camera's resclu-
tion.
2. Terminate the camera output with a 75-ohm resis-
tor at the furthest end of its cable run.

A. Use 75-ohm coaxial cable.

B. Always set the last monitor's termination
switch to 75 ohms, and set the termination
switches of inlermediate monitors to HIGH {Hi-
Z) position.

Monitor Monitor

VIDED VIDED
ot ™o L] out o

© o0

©08

g




C. The maximum exiansible coaxial cable length
between the camera and the maonitor is shown
in the table 1. Since cable quality varies
among manufacturers, please verify video
quality before final installation, if maximum
lengths are 10 be used.

Table 1
Type of RG-59%U | RG-6U | AG-11/U | RG-15/U
coaxial cable (3C-2v) | (BC-2v) | (7C-2v) | (10C-2v)
Recommended {ft) 825 1,650 1,980 2.640
maximum
cablz length (m) 250 500 600 800

3. Wiring precautions:
* Do not bend coaxial cable into a curve whose
radius is smakler than 10 times the cable's diame-

ter.

* Never staple the cable-not even with circular sta-
ples. Impedance mismatching will occur,
* Never crush or pinch the cable.
All of these will change the impedance of the
cable and cause poor picture quality.



LENSES

1. Selection of Lens

<Auto Iris Lenses>

Mode!s WV-LA2.8 WV-LAGB2 WV-LA12B2 WV-LA18 WV-LA36
Specifications (Wide Angle) (Wide Angle) (Standard) (Telephoto) (Telephoto)
Image Size 1/2" (6.4 (H) x 4.8 (V) mm)

Focal Length 2.8 mm 6 mm 12 mm 1B mm 36 mm
Maximum 1:1.4 1:1.4 1:14 1:1.4 1:1.8
Aperture Ratic
Angular Field |H 87.5° 43.5° 22.8° 15.5° 7.7¢
of View 1/3" v 69.2° 33.0° 17.1° 11.5° 57°
Focusing Range Adjusted by Camera 0.89fl-c0 33ft-w
(0.27 m - o) {1 m-es)
Mount C5-mount, 1*-32UN
Filter Size None None None M37.5 mm M37.5 mm
P=05 P =05
Dimensions a1-11/16" x 1-1/4" 81-11/16"x 1-3/8" 21-11/16" x 1-3/8' @1-11/16" x 1-5/8° ai-11/16"x 1-5/8°
(243 x 32 mm} {243 x 35.3 mm) {p43 x 35.3 mm) {243 x 41 mm) {@43 x 41 mm)
Weights 0.09 Ibs. (40g) 0.11 Ibs, (50g) 0.09 Ibs. (40g) 0.15 Ibs. (70g) 0.18 ibs. (80g)

= Dimensions and weights indicated are approximate.

+ Speciiications are subject to change without notice.




<Auto Iris Lenses>

Models WV-LZ81/6A WV-LZ81/10 WV-LA4RSC3A WV-LAQC3A WV-LZB1/10
Specifications {Moterized Zoom) (Motorized Zoom) (Wide Angle) {Standard) {Motorized Zoom)
Image Size 1/2" (6.4 {H) x 4.8 (V) mm) 1/3" (4.8 (H} x 3.6 (V) mm)

Focal Length 8.5-51 mm{&X) 8 - 80 mm {10X) 4.5mm 9 mm & - 60 mm (10X)
Maximum 1:1.2(Wide) 1: 1.4 (Wide) 1:1.2 1:1.2 1: 1.6 (Wide)
Aperture Ratio 1:1.3(Tele) 1:1.7 (Tele) 1:2.6(Tele)
Angular Field |H Wide : 31.4° Wide : 33.5° 56.4° 29.6° Wide : 43.7°
of View /3" Tele : 5.5° Tele : 3.5° Tele : 4.6°
v Wide : 23.5° Wide : 25.2° 43.3° 22.2° Wide : 33.0°
Tele: 4.1° Tele : 2.6° Tele : 3.5°
Focusing Range 33ft-0 36ft-e Adjusted by Camera 401000
(1m - =) (1.1m - e} (1.2m - o)
Mount CS-mount, 1"-32UN
Filler Size M49mm, P =0.75 M55 mm, P =0.75 None M3S.5mm,P=0.5
Dimensions 3-3/8%W) x 2-7116°(H) | 3-3/16°(W) x 2-5/8%(H}| o1-11/16"x 1-1/2* el-11/16" x 1-1/2* | 2-13/16" (W) x 2-1/16"
x 4D x 4-5/8'(0) (@43 x 38.5 mm} {043 x 38.5 mm} (H) x 2-3/4"(D)
(BB(W) x 62(H) [B81(W) x B68(H) [71(W) x 52{H)
102(D) mm] 117.5(0D) mm) 70.5(D) mm]
Weights 0.93 ibs. (420q) 0.97 Ibs. (440q) 0.09 Ibs. (429g) 0.09 Ibs. (40g) 0.46 Ibs. (210g}

« Dimensions and weights indicated are approximate.
* Specifications are subject to change without notice.
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<Auto Iris Lenses>

Models WV-LA4510 WV-LABOS WV-LA1208 WV-LZB3/6
Specifications (Wide Angle) {Wide Angle) (Standard) (Motcrized Zoom)
Image Size 142 (8.4 (H) x 4.8 (V) mm)
Focal Length 4.5 mm 6 mm 12 mm 8.5-51mm (6X)
Maximum 1:1.0 1:0.75 1:08 1:0.8 (Wide)
Aperture Ratio 10 1.0(Tele}
Angular Field H 56.9° 43.8° 23.8¢ Wide : 31.3°
of View 1/3" Tele . 5.5°
v 43.6° 33.1° 17.6° Wide : 23.4°
Tele:4.1°
Focusing Range Adjusted by Camera 4.0ft-oa(1.2m - o)
Mount CS-mount, 1*-32UN
Filter Size None M46 mm, P = 0.75 M46 mm, P = 0.75 ME7 mm, P = 0.75
Dimensions 2-1/8W) x 1-11/16"(H) 2-1/2%W) 2-1/16"(H) 2-718"(W) x 2-5/8"(H) 3-1/2%W) x 3'(H)
* 1-1/16%(D} % 2-3/16°(D) x 2-7/8'(D) X 4-13/16"(D)
[54.5(W) x 43{H} [64{W) x 52{H) [73(W) x 68(H) {90(W) x 77{H)
% 43 (D) mm] % 55 (D) mm)] x 72.5(D) mm) 123(D) mm]
Weights 0.19 |bs. (85Q) 0.34 Ibs. {155g) 0.56 Ibs. (255g) 1.63 Ibs. (740q)

* When using the above lenses with the camera, be sure to read the lens instruction manual.
* Dimensions and weights indicated are approximate.
* Specifications are subject to change without notice.
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<Auto Ins Lenses>

Models WV-LA210C3 WV-LA40BC3 WV-LAZ08BC3
Specifications (Wide angle) (Wide angle) (Standard)
Image Size 1/3" (4 8{H} x 3 6{V) mm})
Focal Length 21 mm 4 5mm 9 mm
Maximum Aperture Ratio 110 1 078 1 075
Angular Field H 107 6° 57 2° 313
of View v 880° 437° 23 5°
Focusing Range Adjusted by Camera
Mount CS-mount 1'-32UN
Filter Size None M40 5 mm, P=05 M40 5 mm P=05
Dimensions 2-7N6" (W) x 2-1/16 (H) x 1 5/8%D) [2-7716 (W) x 2-1/16'(H) x 2-1/4 (T | 2-7/16%W} x 2-1/16 (H) x 2 1/4(D)
[62 5(W) x 52(H) x 41(D) mm] [62 5(W) » 52(H) ¥ 57 5(D) mm] [B2 5(W) x 52(H) x 57 5(0) mm]
Weight 0241bs (110g) 031Ibs (140g) 030 Ibs {135g)

* When using the above lenses with the camera, be sure to read the lens instruction manual
» Dimensions and weights indicated are approximate
+ Specifications are subject to change without notice
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<Manual and Fixed Iris Lenses>

Models | WY-LM4R5A WV-LM6B2 WV-LM12B2 WV-LFG WV-LF12 WV-LFARGC3A | WV-LFIC3A
Specifications (Wide Angle) (Wide Angle) {Standard) {Wide Angle) (Standard) {Wide Ang'a) (Standard)
Image Size 1/2° (6.4 (H} x 4.8 (V} mm) 1/3" (4.8 {H) x 3.6 {V} mm)
Focal Lenglh 4.5mm 6 mm 12 mm & mm 12 mm 45 mm 9 mm
Maximum 1.4 1:14 1:14 1:14 1:14 1:12 1:1.2
Aperture Ratio
Angular Field  H 56.9° 43.5° 22.8° 43.5° 22.2° 56.4° 29.6°
of View 1/3" v 43.6° 33.0° 17.1° 2% 16.7° 43.3° 22.2°
Iris Manual Manual Manual Fixed Fixed Fixed Fixed
Focusing Range Adjusted by Camera
Mount CS-meunt, 1°-32UN
Filter Size M37.5 mm, None None M34 mm, M34 mm, M30.5 mm, M30.5 mm,

P=05 F=05 P=05 P=05 P=05
Dimensicns 21-3/4" % 1-5/8" |@1-11/16" x 1-3/8"|@1-11/16" x 1-3/8°[ o1-1/2"x 1-5{8" | 81-1/2"x 1-5/8" | 21-3/8" x 1-7/16" | 21-3/8" x 1-7/1&"
(044 x 41 mm) | (@43 x 35.3mm) | (243 x 35.3mm) | (238 x 41 mm) | (@38 x41mm) | {8344 x 36 mm) | (@34.4 x 36 mm)
Weights 0.20Ibs. (93g) | 0.101bs. (45g) | 0.08 Ibs. (35g) | 0.081bs. (38g) | 0.07 Ibs. (33g) | 0.06lbs. (29g) | 0.05 Ibs. (23g)

* Dimensions and weights indicated are approximate.
« Specifications are subject to change without notice.
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2. Installation of Auto Iris Lens Connector

When you use an auto iris lens other than those listed

on pages 9, 10, 11 and 12, for example a video servo

ALC lens, install the supplied lens connector

(YFE4191J100) as follows.

The following installation should be made by quali-

fied service personnel or system installers.

(1) Cut the iris conirol cable at the edge of lens con-
nectar to remove the incompatible lens connector
and then remove the outer cable cover as shown
in the diagram below,

Iris Control Cable Cut Here Lens Connector

Iris Control Cable 5/16" (Approximately 8mm)

SR

-14-
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4

Ramove the insulation of the individual iris control
wirgs as shown in the diagram below.

114" {Approximately 6mm)
——a

—

Put heat shrinkable tubes or equivalent on the
inner wires of the iris control cable.

Solder the inner wires of the iris control cable to
the pin-plug block according to the following pin
assignment and then push the heat shrinkable
tubes or equivalent over the scldered areas and
apply heat to shrink them.

Pin 1: Power source; +9V DC, 50mA Max.

Pin 2: Not used

Pin 3: Video signal; 1.3 Vp-p/40 kohms

Pin 4: Shield, ground

(Set the Lens Selection Switch {12) to the VIDED
position)




(5) Push togeiher the connector cover and connector
base to interlock.

Connector q’
Cover ii/ Autornatic
.' | Iris Lens
Heat
Shrinkable
Tub
vhes Iris Control
Cable
Connector
Note:

When the iris control cable is too thick and the
connector cover and connecter base can not
be interlocked, cut off the rib on the connec-
tor.

-15-

3. Mounting the Lens
Caution:

(1

Always set the Flange-back adjusting ring to fully
clockwise (C-mount side) by loosing cne screw on
the ring before mounting the lens, otherwise the
inner glass and CCD image sensor could be dam-
aged by the lens.

Mount the lens by rotating it clockwise into the lens
mount of the camera.

Connect the lens cable to the Auto Iris Lens
Connector on the camera (when an auto iris lens is
used).

Set the Lens Selection Switch (10) to the proper

position as fallows.

DC: The mounted lens is one of the lenses listed
on pages 9, 10, i1 and 12 or is one that
requires a DC contrel signal ior auto iris con-
trol.

VIDEO: The mounted lens requires a video signal
for auto iris control.



NOTE: When using a lens other than those fisted on pages 9,
Refer 10 item-1C on page 6 for the lens selection 10, 11, 12 and 13, the lens mount should be C-mount
switch. ’ or CS-mount (1"-32UN) and the lens weight should be

less than 0.99 Ibs. (4509). If not, both the lens and

camera should be supported.

The protrusion of the rear of the lens should be as

shown below,

Flange-back
Adjusting Ring

C-mount: Less than 7/16" (1.5 mm)
CS-mount: Less than 5/16° (7.2 mm)

18-



FOCUS OR FLANGE-BACK ADJUST-
MENT

The following adjustment should be made by qualified
service personnel or system nstallers

1 Loosen screws on the flange-back adjusting ring

Focus adjust for
C-mount lens

Focus adjust for
CS-mount lens

2 Tum the flange-back adjusting nng to the desired
positicn
Caution
Do not turn this ning too much to counterclockwise
as this could damage the inner glass and CCD
Image sensor

3 Tighten the screws on the flange-back adjusting
rng

17-



SETUP PROCEDURE

1 SETUP MENU

This camera utilizes a user setup menu that 1s displayed on-screen
This setup menu contains various sub menus that from a Tree-Type structure as shown below
This menu 15 descnbed in the following section 3 *SETUP MENU DESCRIPTION®

SETUP DISABLE — SETUP ENABLE —

SET UP menu

I

-18-

Camera Light Electronic
: s || o | | e,
il B
ON/OFF ALG ! £Le P ON/OFF
I I | |
Camera PRESET ON PRESET QFF PRESET ON PRESET QFF INT VS LL Vo2
[} {Back Light {Back Light Manual Automatic Manual Automatic
Editing Comp ) C Selection Selection Selectien Selection
Camera ID Manual Manual Manual Manuat V-Phase
Display Level Mask Area Level Mask Area Manual
Position Salection Selaction Selection Selecticn Adjustment
Fig 1



Wide Dynamic
Range
ON/QFF

Motion
Detector
ONIOFF

Detection
Level
Adjustment

Special
meny

—

AP Gain

Pedestal

Detectign
Masking Area
Selecton
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All setup operations are performed by the following
switches on the rear panal:

Left Switch (7) .
Set Switch (g)‘—, _—

Up Switch (8):
Down Switch (5):
Right Switch (8):

Left Switch (7):

Set Swilch (9):

Up Switch (8)
© — Right Switch (6)

Down Switch (5)

Fig. 2

Moves the cursor upwards.

Moves the cursor downwards.

Moves the cursor right. The mode is
also selected by this swilch and
adjustment of certain levels can be
made by this switch.

Moves the cursor left. The mode is
also selected by this switch and
adjustmeni of certain levels can be
made by this switch.

The mode is set by this switch. Also,
the menus can be changed by this
switch.

-20)-

2. SETUP ORDER
When camera setup is required, proceed according to
the following steps.

1

(9

Display the "SETUP" menu. (Ses page 28 for pro-
cedure}

Camera Identification setling. (See page 21 for
description and page 30 for procedurg)

Auto Light Control/Electronic Light Control setting,
{See page 21 for description and page 33 for pro-
cedure)

Back Light Compensation setting. (See page 22
for description and page 34 for procedure)

Shutter speed setting. (See page 24 for descrip-
tion and page 40 for procedure)

Gain Control setting. (See page 24 for description
and page 40 for procedure)

Electronic Sensitivity Up setting. (See page 25 for
description and page 40 for procedure)
Synchronization setting. (See page 25 for cescrip-
tion and page 41 for procedurg)

Wide Dynamic Range selting. (See page 26 for
description and page 45 for procedure)

(10) Motion Delector setting. (See page 27 for descrip-

tion and page 45 for procedure}

(11) Special Menu setting. (See page 27 for description

and page 48 for procedure)



3. SETUP MENU DESCRIPTION

3-1. Camera identification (CAMERA D)
Up to 16 alpha/numeric characters for camera identifi-
cation can be displayed near the hottom of the picture.

P

WV-BP510
. v

Fig. 3

The 1D display ON or OFF made is selected by the pri-
mary setup menu and the editing of displayed charac-
ters is performed in the associated sub menu.

j
e—
CAMERA ID OFF *
ALC/ELC ALC *
SHUTTER OFF

AGC ON

SENS UP OFF

S¥YnNC INT

WIDE D-RANGE OFF
MOTICN DET OFF

END SET UP ENABLE

\..

Fig. 4

Note:
Refer to the SETUP OPERATION section for more
details.

3-2. Light Control (ALC/ELC)

The video output level, corresponding to the incoming
light level, can be controlled by either the lens iris
(Auto Light Control (ALC)) or the CCD image sensor
(Electronic Light Control (ELC)) selected from thig
menu.

The auto iris ienses (ALC type lens), listed pages 9, 10,
11 and 12, are recommended for use with wide incom-
ing light contirol ranges.

Fixed iris lenses, such as WV-LF4R5C3A or Wv-
LFOC3A, or manual iris lenses may be used with the
"ELC" mode under limited lighting condition.

4 ™
*+ SET UP **

CAMERA ID OFF  *
ALC/BLC ALC] *
SHUTTER OFF
AGC oN
SEN3S UP OFF
SYNC INT

WIDE D~RANGE OFF
MOTIQON DET OFF

.\

END

SET UP ENABLE

A
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Fig. 5



In the ELC mode, a continuously variabie electronic
shutter is employed to automatically control the expo-
sure times in the CCD image sensor, according to the
incoming light level. With this mode selected, a fixed
or manual iris lens can be used insiead of an ALC type
lens. ’

Cautions:

1. Under bright lighting conditions such as outdcors,
use an ALC type lens as the ELC control range is
not wide enough under these conditions.

2. Under certain unique lighting conditions, the fol-
lowing phenomena may appear:

s Strong smear and/or blooming on highlight objects
such as spotlights or windows.

¢ Noticeable flicker in the picture.
should these phenomena occur, use an ALC type
lens in the ALC mode.

3. When operating in the ELC mode with a fixed iris
lens, the depth of field of the image may be less
than that obtained by using an ALC lens. Depth of
field varies inversely with the iris opening. Thus,
using this camera in the ELC mode with the fixed
ins lens fully opened may result in less depth of
field than it an ALC lens was used {and distant
objects in the picture might not be in focus).

22,

A sub menu of the ALC/ELC light control menu is the
Back Light Compensation menu. In this menu it is pos-
sible to choose between either the factory preset mode
or the manual masking area selection mode.

3-2-1. Back Light Compensation
{BACK LIGHT COMP)

With conventional cameras, strong background
lighting, such as a spoltlight, interferes with the
clarity of important scene objects, making them
appear dark. This camera is equipped with a
back light compensation function to overcome this
problem.

As shown in Fig. 1, Setup Menu Tree, both the
ALC and ELC light contrcl modes can select either
Preset ON or Preset OFF for Back Light
Compensation.

+ Factory Setup Mode (PRESET ON)

In normal use the important object in a scene is
placed in the center of the monitor's screen. In the
factory setup mode, more photemetric weight is
given to the center of the screen {where the impor-
tant object is located) than is given 1o the edge of
the picture (where a bright back light would most
likely be located). In this mode, even though the
backlight may vary, the object at the center of the
screen can slill be clearly seen.



Notes * Field Setup Mode (PRESET OFF)

e The masking area and the video output level are This mode 15 effective In conditiens wheare the
fixed 10 predetermined values in the factory setup important object In the scene 1$ not (ocated cen-
mode trally in the picture and when a bnght ight source

* Refer to the SETUP OPERATION section for is located near the center of the screen
detalled procedures A convenuonal camera cannot cope with these sit-

uations

<Convensional Camera>

Night Day <Convensicnal Camerax

Night Day

N

k )
<WV-BP510 Preset ON>
Night Day

Fig 7

However, by using the WV-BP510 In the preset
*OFF" mode, 1t 1s possible to compensate for diffi-
cuit hghting conditions  In this mode the picture is
divided into 48 zones or mask areas 11 1s possible
to mask (or tell the camera to 1gnore) any bright
light sources in those mask areas that might inter-
fere with picture clarty




For example, a strong spollight in the background
might cause the lens iris to close down so much that all
other objects in the scene appear dark. With the field
setup mode for back light compensation, it is possible
1o mask out the spotlight and increase the rest of the
scene’s brightness as shown below.

In addition to the mask area setup, the overall video
output level can be adjusted by using the level adjust-
ment (LEVEL) while in the preset "OFF" mode for both
the ALC and ELC modes.

<WV-BP510 Masked>
Night and Day

/T
)‘J\J’\dg,ﬁ- ')\ ===
N2HS
ViS4 )
Fig. 8

Notes:

* The end result of the field setup of the mask area
and level adjustment is the generation of a feed
back control signal to the lens iris when in the ALC
mode or a exposure time control signal to the CCD
image sensor when in the ELC mode.

4.

* Refer to the SETUP OPERATION section for
detailed procedures.

3-3. Shutter Speed (SHUTTER)
The electronic shutter speed can be select from 1/60
second (OFF) to 1/100 - 1/10000 second.
Note:
Refer to the SETUP OPERATION section for
detailed procedures.
= OFF —= 1/100 —» 1/250 —= 1/500 —+=—y
" L-1:'1000 — 1/2000 —= 1/4000 —= 1/10000 7
Fig. 9
3-4. Gain Controf (AGC)
The gain control made can be selected between auto-
matic gain control (AGC ON) and manual gain control
(AGC OFF} by this menu.
Note:
Refer to the SETUP OPERATION seciion for
detailed procedures.
' ™

** GET UP **
CAMERA ID OFF *
ALC/ELC RLC *
SHUTTER OFF,
AGC ON_  ¢um
SENS UP OFF

SYNC INT
WIDE D-RANGE OFF
MOTION DET  OFF

END SET UP ENABLE

“,

Fig. 10



3-5. Electronic Sensitivity Up (SENS UP)

The electronic sensitivity up function varies the shutter
speed under low light conditions to 1/30 sec. (x2), 1/15
sec. (x4), 1/10 sec. (x6), 1/6 sec. (x10), 1/3.8 sec. (x16)
and 1/1.9 sec. (x32) to increase ihe signal level, along
with the AGC function.

{ )

*n SET UP -
CAMERA ID OFF *
ALC/ELC ALC 0+
SHRUTTER OFF
AGC ON
SENS UP OFF, 4
SYNC INT
WIDE D-RANGE OFF
MOTION DET  OFF

END SET UP ENABLE
-

.

Fig. 11
Notes:

1. Refer to the SETUP OPERATION section for
detailed procedures.

2. Moving objects will appear blurred when shot dur-
ing the electronic sensitivity up mode since the
SENS UP mode is equivalent to setting the shutter
speed to slower speed in a still picture camera.

3. The horizonial and vertical resolution will be low-
ered in the electronic sensitivity up mode.

4. If the video output level is adjusted too low (the iris
opening is tco small}, the Electronic Sensitivity Up
(SENS UPYAUTO mode wili not functicn. Select
the ALC PRESET ON mode in this condition,

05

5. When operating in the SENS UP AUTO mode with
a Video Autc Iris Lens, the lens irls may be keep-
ing opened and closed alternately.

Adjust the lens iris control on the lens to avoid
such as difficulty,

6. When adjusting Back Light Compensation (BLC)
level in the SENS UP AUTO mode with WIDE D-
RANGE "ON", the lgns iris may be keeping opened
and closed alternately.

In such a case, set the level positioned where the
lens iris is not keeping opened and closed alter-
nately.

3-6. Synchronization (SYNC)

In the Setup Menu it is possible to select either the
internal sync mode (INT) or the line-lock sync mode
(LL). However, if any of the following signals are sup-
plied to the Gen-Lock Input Connector {13): composite
color video signal, black burst signal (VBS), composite
B/wW (black and white), or composite sync (VS), the
camera will automatically changs to that sync mode,
Additionally, this camera accepts the VD2 signal,
which is the vertical drive signal multiplexed with the
composite video output signal from a component such
as the WJ-MP404 Muttiplex Unit. The VD2 signal allows
for roll-free- vertical interval switching in a sequential
switcher. Whenever VD2 is supplied to this camera, the
camera automatically switches into the VD2 sync
mode.



In the submenus of the synchronization section of the
Setup Menu, adjustments are possible for the vertical
phase adjustment for the Line-lock mode.

“
*+ SET UP **

CAMERA ID oFF *
ALC/ELC ALC *
SHUTTER OFF

AGC oN

SENS UP OFF.

8YNC INT, =
WIDE D-RANGE OFF
MOTION DET  OFF

END SET UP ENABLE

.

Fig. 12

Important Notice:
The priority of sync mode is as follows.
1. Multiplexed Vertical Drive (VD2) (Highest)
2. Line-lock {LL)
3. B/W Composite Video or Composite Sync Signal
(V8)
4. intarnal Sync (INT) (Lowest)

Note:
The automatic sync mode selection is made
according to priority listed above. Refer to the
SETUP OPERATION section for detailed proce-
dures.
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3-7. Wide Dynamic Range {WIDE D-RANGE)
The dynamic range of the picture can be selected
between wide dynamic range (WIDE D-RANGE ON)
and norrmal dynamic range (WIDE D-RANGE OFF)
through the use of this menu.
When using a conventional camera to shoot a scene
that has both very dark and very bright objects, the
objects tend to appear without detail {or flat) on the
monitor screen. By using this camera in the wide
dynamic range on mode, details in the dark cbjects are
brought out by “siretching” ihe lower levels (or dark
areas) of the video signal. At the same time, details are
brought out of the very bright areas by making the lens
iris opening smaller, thus preserving bright object detail.
Note:
Use of the Wide Dynamic Range mode might not
be appropriate when the scene consists mostly of
dark objects as ihis may result in a picture with a
significant amount of noise.

s N
L2 2 SET Up LA 4

CAMERA ID QFF *

ALC/ELC ALC

SHUTTER QFF

AGC oN

SENZ UP QFF

SYNC INT,

WIDE D-RANGE OFF 4w

MOTION DET  OFF

| =¥ SET UP ENABLE

Fig. i3



Note:
Refer to the SETUP OPERATION section for
detailed procedures.

3-8, Motion Detector (MOTION DET)

fn this mode it is possible to detect motion in the scene
by monitering changes in the scene's brightness level.
The scene is divided into 48 zones (8 horizontal x 6
vertical). Each zone is individually maskable (when a
zone is masked it will be ignored by the motion detec-
tor circuit). The sensitivity of the motion detecior circuit
is selected through the use of the level adjust section
of the moticn detect submenu. When this camera is
connected to a compatible Intelligent CCVE System,
the camera transmits the alarm signal by multiplexing it
with the video signal.

( )
*& QET Up **

CAMERA ID OFF *

ALC/ELC ALC *

SHUTTER OFF

AGC oN

SENS UP OFF

SYNC INT

WIDE D-RANGE OFF!

MOTION DET QOFF

L END SET UP ENABLE

Fig. 14
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Note:
Refer to the SETUP OPERATION section for
detailed procedures.

3-9. Special Menu (SPECIAL)

The aperture level and pedestal level of this camera
can be adjusted by using this special menu. Also,
when the UP SIDE DOWN ON mode is selected, the
picture will be shown up side down (however the ieft
and right side are not reversed). Use this mode when
the camera is installed up side down.

' N
*% SPECIAL **

UPF SIDE DOWN OFF

AF GAIN coeslavrs

PEDESTAL P S

- +
RET END
. A
Fig. 15
Note:
Reier to the SETUP OPERATICN section for

detailed proceduras.



4, SETUP OPERATION

If so desired, it is possible to undo all the changes the
end user made to the various menus and return to the
factory settings without having to go through gach indi-
vidual menu. This feature is called the ALL RSET oper-
ation and is accomplished as follows:

(N
(2)

Ensure that the setup menu is not displayed {a
normal camera picture is displayed).

While pressing both the Left Switch (<) (7) and the
right Switch (>) (6), press the Set Switch (9) for a
few seconds. The words ALL RESET appear
mamentarily on the menitor screen. At this time all
adjustments and selecticns are being changed o
the factory default settings.

D——
m @
@— Right Switch (6)

Up Switch (8)

@

Left Switch (7) \,
Set Switch (9) Dawn Switch (5)

Fig. 16

Note:

While the ALL RESET mode is being performed
the picture may be disturbed momentarily. This is
normal and is not indicative of a problem.
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4-1. Entering Setup Menu
¢ By pressing the Set Switch (9) for more than 1 sec-

and, the "SET UP* menu is displayed on the moni-
tor screen as shown in Fig. 17.

4 ™
*+ QET UP ** _—Blinking

CAMERA ID OFF.—

ALC/ELC ALC *

SHUTTER Qrr

AGC ON

HENS UP OFF

f=1's 2od INT

WIDE D-RANGE OFF
MOTICN DET OFp

END SET UP DISABLE
| A

Fig. 17
By observing this menu, the current selup condi-
tions of the camera can be checked.
Refer to the following sections for details of each
itern,
After confirming current setup conditions and if
further resetting of any item is not required, move
the cursor to the "END” position on the teft of the
bottom ling and press the Set Switch {9} to return
to the normal camera picture mode.
Note:
If no key is pressed for 6 minutes while either
the SETUP MENU cr a submenu is being dis-
played, the menu display is automatically can-
celled and the camera returns to the normal
picture mode.




*+ SET UP **

CAMERA 1D QFF *

ALC/ELC ALC *
SHUTTER OFF
AGC ON
SENS UP OFF
SYNC INT

WIDE D-RANGE OFF
MOTION DET OFF

Fig. 18

Important Notice

When "SET UP DISABLE® is displayed on the bot-
tom line of the Setup menu, you can not change
any mode setting. This is a salety feature that pre-
vents the accidental changing of the camera set-

tings.

** SET UP **

CAMERA ID OFF *

ALC/ELC ALC *
SHUTTER OFF
AGC ON
SENS UP OFF
SYNC INT

WIDE D-RANGE OFF
MOTION DET OFF

END 4w SET UP DISABLE
\. /

END SET UP DISABLE ¢
. >

Fig. 19

* To enable the setup menu editing (resetting/read-
justment}, move the cursor to the bottom line by
using the Up Switch (A) (8) or Down Switch (y) (5}
and then move it to the "SET UP DISABLE" position
by using the Right Swiich (>} (6) or Left Switch (<)
(7). Next, press the Set Switch (9) and "SET UP
ENABLE" is displayed.

Press the Press the
Right Switch Set Switch
r ™ s ™\
*4 GET UP w* *+ SET UP **
CAMERA ID OFF * CAMERA ID OFF *
ALC/ELC ALC * ALC/ELC ALC *
SHUTTER OFF SHUTTER OFF
AGC oN AGC ON
SENS UP oFF q SENS UP OFF
SYNC INT SYNC INT
WIDE D-RANGE OFF WIDE D-RANGE OFF
MOTION DET OFF MOTION DET  OFF
END == SET_UP DISABLE ) L SET _UP_ENABLE! 4=
. o

Fig. 20

* Move the cursor to the desired item o be reset or
readjusted by moving the cursor through the
*END" position and then up or down io the desired
position.
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* When an item in the Special Menu needs to be

adjusted, move the cursor o the "END" position
and press both the Left Swiich (<) {7) and Right
Switch (=) (6) together for approximately 2 sec-
onds to display the Special Menu. {Refer to "4-11.
Spectal Menu” on page 48.)

- ~
*¢ SPECIAL **
UF SIDE DOWN OFF
AP GAIN R A
PEDESTAL [
- +
RET END
9 S
Fig. 21

Important Notice:

When the curser is moved to the next position
(next itemn) after changing the data (ex. ON —
OFF), the latest data is written to the memory
(Electronic Erasable Programmable Read Only
Memory (EEPROM)) and it remains until another
data write is made, even if the camera power is
switched off.
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4-2. Camera identification (CAMERA ID) Setting

* Move the cursor to the "CAMERA 1D* mode posi-
tion, and select either "ON" (Camera identification
characters are displayed) or "OFF" mode by using
either the Left Switch (<) (7} or Right Switch (>)
(6).

s ™
#+ ZET UP **

CAMERA ID OFF, * 4m

ALC/ELC ALC *

SHUTTER QFF

AGC oN

SENS UP QFF

SYNC INT

WIDE D~RANGE OFF

MOTION DET OFF

| END SET UP ENABLE J

Fig. 22

* When the camera identificaticn character needs
editing, perform the following steps by using the
submenu of Camera Identification,

* Move the cursor to the "CAMERA ID" mode posi-

ticn and press the Set Switch (9) to display the
Character Editing menu as shown in Fig. 23.



Character Cursor [ h
ABCDEFGHRIJKLM
( / h NOPQRSTUVWKYZ
‘ABCDEFGELJRLM 0123456783
NOPQRSTUVWXYZ (Yo, "":;alfltm
+-%/%§
?:;234567 8: . - Character
AL AL Argas « = SPACE
*ox % POSI RET END RESET
'1',0;1 g;;cgm, RESET ]— - Command WV-BP510 .......
. . v
Editing Cursor —fj— - -----c-eeu-an- “H|- Editing
\, J Area Fig. 24
Fig. 23 - .
9 * When the position of the editing cursor is o be
shifted in the editing area, move the character cur-
* The character cursor on the letter *A" and the egit- sor to the "«" or "=" and press the Set Switch (9).
ing cursor on the left end of the editing area starts This function is used to move the editing paosition
blinking. or to correct an individual character.
* Move the character cursor to the desired letier
using the Up Switch (A) (8), Down Switch (v) (5), - -
Left Switch (<) (7) and Right Switch (>} (6) and ABCDEPGHIIRLM
then press the Set Switch {9). The selected letter noronsgu:ngz
is written to the editing cursor position. {The blink- R T
ing Editing Cursor moves to right automatically at ‘+-‘/’6$
this moment.) + 4 SPACE
e Repeal the above procedure until all character POST RET END RESET
editing is completed. WV-BP510 "......
, \ A
Fig. 25
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* When a blank space is needed, move the charac-
ter cursor to the "SPACE" position and press the
Set Switch (9}, The blank space is inserted into
the cursor position in the editing area.

-~

\

ABCDEFGHIJKLM
NOPQRSTUVWXYE
0123456789
(o, "o &lle=
+=* /%8

& o SBPACE  quw

POSI KRET END RESET

WV-BP510 L......

A

w

* When all characters in the editing area are to be
erased, move the character curser to the "RESET”
position and press the Set Switch (9).

Fig. 26

7

ABCDEFGHIJRLM
NOPQRSTUVWXYZ
0123456789
{(}.,'":;&#1?7=
=" )%

~ 4 SPACE

~

POSI RET END RESET'! 4=
WV-BP510 .......
7
Fig. 27

e After completing the editing of the Camera
Identification characters, the display posilion of
the Camera |dentification characters on the moni-
lor scregn can be set as follows.

* Move the character cursor to the *POSI® position
and press the Set Switch (9) to display the 1D posi-
tion menu as shown Fig. 28. The characters of the
camera ID start blinking to identify the selection of
the positioning menu.

Blinking
!

ABCDEFGHIJKLM

HNOPQRSTUVWXYZ

0123456788

(), ""1;56H#! 7=

+-* /%5 #
- + SPACE

= POSI RET END RESET

WV-BP510

WV-BPS10 .......

Fig. 28

« The display position of the camera 1D on the moni-
tor screen can be placed anywhere on the screen
by using the Up Switch (A) (8), Down Switch {y)
{5), Left Switch (<} (7) and Right Switch (>) {6).
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Notes:
1. The pesitioning of the camera IC stops at the
edges of the monitor screen.
2. The camera 1D moves faster when the Up
Switch (A) (8), Down Switch (y) (5), Left Switch
{<) (7) or Right Switch (>) (8} is kept pressed
for more than 0.5 seconds.

After completing the positioning of the camera 1D,
press the Set Switch (9) to return to the Character
Editing menu as shown in Fig. 23.

To return 1o the normal camera picture mode,
move the character cursor to the "END" position
and press the Set Switch (9).

To return to the Setup menu for setling other items,
move the character cursor to the "RET" position
and press the Set Switch (9).

. Light Control Setting (ALC/ELC)

Display the Setup menu as shown in Fig. 20.

If necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.

Move the cursor to the "ALC/ELC" mode position
and select either the "ALC" or "ELC" mode by using
the Left Switch (<} (7) or Right Switch (>) ().
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' ™~
*+ GET UP **

CAMERA ID OFF *

ALC/ELC ALC] * ¢m

SHUTTER OFF

AGC ON

SENS UP OFF

SYNC INT

WIDE D-RANGE OFF

MOTION DET OFF

END SET UP ENABLE

.

Fig. 29

s Choose the "ALC' mode when an auto iris lens

(ALC lens} is used with this camera.

s Choose the "ELC" mode when a fixed iris lens such

as WV-LF4R5C3A or WV-LFIC3A, or a manual iris
lens such as WV-LM4R5A is used with this cam-
era.
Note:
The back light compensation setting sub
menu associated with this menu is described
separately and should be setup after installing
the camera at the site and observing the actu-
al site picture.



. Back Light Compensation Setting

(BACK LIGHT COMP)

Auto iris Lens with ALC Mode

Confirm that the ALC mode is selected as follows.
Display the Setup menu as shown in Fig. 17.

It necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.

Move the cursor to the 'ALC/ELC" mode position
and select the "ALC® mode by using the Lefi
Switch {<) (7} or Right Switch (>) (6).

s ~
*+ GET UP *+

CAMERA ID  OFF *

ALC/ELC ALC], * 4
SHUTTER OFF
AGC on
SENS UP oFF

SYNC INT
WIDE D-RANGE OFF
MOTION DET OFF

\ END SET UP ENABLE

Fig. 30

Press the Set Switch (9) to proceed to the
Backlight compensation menu as shown in Fig. 31.
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** ALC CONT **

BACK LIGHT COMP,
PRESET OFF; —
MASBK SET *

LEVEL P SRR

RET END

Fig. 31

{1)-1 ALC Mode with Preset Mode (PRESET ON)
* Move the cursor to the *PRESET" mode position
and select the "ON" mode by using the Left Switch
(<) (7) or Right Switch (=) (6). The preset made
menu is displayed on the monitor screen as shown
in Fig. 32. :

- “\

*+ ALC COMT **
BACK LIGHT COMP

PRESET ON'] ¢m

RET END
\ J

Fig. 32




+ Move the cursor to "RET" position by using the Up
Switch (A} (8) or Down Switch {y) (5) and press the
Set Switch (9) to return to the Set Up menu.

Note:
Move the cursor to the "END" position and
press the Set Switch (9) to return to the normal
camera picture mode,

{1)-2 ALC Mode with Field Setup Mode
(PRESET OFF)

» Move the cursor io the *MASK SET" mode position

and press the Set Swilch (9).

The 48 Mask Areas

appears on the monitor screen as shown in Fig.
34. The left top area has a blinking cursor.

Press the Set Switch (9)

Blinking

* Move the cursor to the "PRESET" mode position LEVEL soeIenens
and select the "OFF" mode by using the Left RET END
Switch (<) (7) or Right Switch {>) (6). \

* The field setup menu is displayed on the monitor
screen as shown in Fig. 33.

' ™
#% ALC CONT **

BACK LIGHT COMP
PRESET OFF] 4mm
MASK SET *

LEVEL sesliveas

RET END

.. —

Fig. 33
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% ALC CONT *+
BACK LIGHT COMP

PRESET OFF

HASK SET, * ¢m

* To mask this area, press the Set Switch (9). The
mask and the cursor start blinking alternately.

\

Blinking | EEE




Turns to white —

« To mask other areas, move the cursor 0 the

desired area by using the Up Switch (A) (8), Down
Switch () (5), Left Switch {<) (7) or Right Switch
(>} {6). Then press the Set Switch {9) to mask that
area. The area turns to white as shown in Fig. 36.

Blinking —

LT
Satatatal Jatel

T

A

When the cursor is moved 1o an area that has
already been masked, the mask and cursor start
blinking alternately.

Press the Set Switch (9) if this masking for this
area is to be canceled.

Press the Left Switch {<) (7) and the Right Switch
{>) (6) simultanaously when all masking areas are
to be canceled.

After masking is completed, press the Set Switch
(9) for more than 2 seconds. The 48 Mask Areas
on the manitor screen disappear and the field
setup menu as shown in Fig. 33 is then displayed.
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» If the video output level {picture contrast) is to be

changed, move the cursor to the "LEVEL" mode
position and press the Left Switch (<) (7) or Right
Switch (>) (6) to adjust the iris of the ALC lens.
When the cursor is moved in the right {+) direction,
the lens iris is opened wider, causing the video
output level to rise.

) the cursor is moved in the left (=) direction the
reverse takes place.

[ .
** ALC CONT ** W
BACK LIGHT COMP
PRESET OFF
MASK SET *
N
LEVEL Y S
ceeX M
RET END
. —
Fig. 37

s Move the cursor to "RET" pasition by using the Up

Switch {A) (8) or Down Switch (v} (5) and press the
Set Switch (9) to return to the Set Up menu.

Note:
Move the cursor to the ‘END" position and press
the Set Switch {9) to return to the normal camera

picture mode.



(2) Auto Iris, Manual Iris or Fixed Iris lens with ELC
mode

* Confirm that the ELC mode is selected as follows.

+ Display the Setup menu as shown in Fig. 17.

* if necessary, refer {0 section 4-1, Entering Setup
Menu, for detaits on displaying the Setup menu on
the monitor screen.

* Move the cursor to the "ALC/ELC" mode position
and select the "ELC" mode by using the Left
Switch (<) (7) or Right Switch {>) (8).

' ™
*% QET [YP **

8¥YnC
WIDE D-RANGE
MOTION DET

INT
OFF
OFF

CAMERA ID OFF_ *
ALC/ELC ELC] * 4m
SHUTTER OFF
AGC oN
SENS UP OFF

END SET UP ENABLE
.

Fig. 38

CAUTION:
When an auto iris lens requiring a DC control
signal is used, the lens iris is fully opened in
the ELC mode.
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* Press the Set Switch (9) to proceed to the Back
Light Compensation menu as shown in Fig. 39.

r

** ELC CONT **
BACK LIGHT COMP

~

OFF]
PRESET OFF} -
MASK SET *
LEVEL P AP

- +
RET END
\

Fig. 39

{2}-1 ELC Mcde with Preset Mode (PRESET ON)
* Move the cursor to the "PRESET" mode position
and select the "ON" mode by using the Left Switch
(<) {7) or Right Switch (>} (6). The preset mode
menu is displayed on the monitor screen as shown
in Fig. 40.

~

** ELC CONT **
BACK LIGHT COMP

PRESET ON_] 4

RET END

~

Fig. 40



* Move the cursor to "RET" position by using the Up
Switch (A) (8) or Down Switch () {(5) and press the
Set Switch (9) to return to the Set Up menu.

Note:
Move the cursor to the "END" position and
press the Set Switch (9) 1o return to the normai
camera picture mode.

{2)-2 ELC Mode with Field Setup Mode
(PRESET OFF)

* Move the cursor to the "PRESET" mode position
and select the "OFF" mode by using the Left
Switch (<) (7) and Right Switch (>) (6).

* The field setup menu is displayed on the monitor
screen as shown in Fig. 41.

's N

** ELC CONT **
BACK LIGHT COMP

PRESET OFF, 4=
MASK SET *

LEVEL PR S

s Move the cursor to the "MASK SET* mode position
and press the Set Switch (9). The 48 Mask Areas
appears on the monitor screen as shown in Fig.
42, The left top area has blinking cursor.

Press the Set Swilch {9) _~Blinking

( *=* ELC CONT **
BACK LIGHT COMP

PRESET OFF

MASE SET, * 4=

RET END

-

LEVEL [ A

N

* To mask this area, press the Set Switch (8}. The
mask and cursor start blinking alternately.

Blinking [ ZEE

@f




* To mask other areas, move the cursor o the
desired area by using the Up Switch (A) (8), Down
Switch (y) (5). Leift Switch (<) (7) or Right Swilch
(=) (). Then press the Set Switch (9) to mask that

area. The area turns to white as show in Fig. 44.

Turns to white —]

Blinking ——} qil 4%
~)

Fig. 44

* When the cursor is moved to an area that has
already been masked, the mask and cursor start

blinking alternately.

* Press the Set Switch (8) if this masking ior this

area is 10 be canceled.

* Press the Left Switch (<) {7} and the Right Switch
{>) (6) simultaneously when all masking areas are

to be canceled.

* After masking is compleied, press the Set Switch
{9} for more than 2 seconds. The 48 Mask Areas
on the mgeniter screen disappear and the field

setup menu as shown in Fig. 41 is then displayed.
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* |f the video output level {picture contrast) is to be

changed, move the cursor to the "LEVEL" mode
position and press the Left Switch (<) (7) and
Right Switch (>} (6) to adjust the exposure time of
the CCD image sensor. When the cursor is moved
in the right (+) direction, the exposure time is
increased, causing the video cutput level 1o rise.

If the curser is moved in the left (-} direction, the
reverse takes place.

r~ "\
®* ELC CONT **
BACK LIGHT COMP
PREJET oFF
MASE SET
o
LEVEL R S
- +
RET END
A 7
Fig. 45

Move the curser to "RET" pesition by using the Up
Switch (A) (8) or Down Switch (y) {5) and press the
Set Swilch (9) to return to the Set Up menu,
Note:
Move the cursor to the "END" position and
press the Set Switch (9} to return te the normal
camera picture mode.



4-5.

When a manual iris lens is used with the ELC
mode, set the lens iris fully opened in the low light-
ing condlition or adjust the 'ens iris manually in the
normal rooem lighting condition.
Remark:
When the ELC mode is selected, the electron-
ic shutter function is not available.

Shutter Speed Setting (SHUTTER)

Display the Setup menu as shown in Fig. 17.

i necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.

Move the cursor to the SHUTTER mode position
and select ihe electronic shutter speed by press-
ing the Left Switch (<) (7} or Right Switch (>} (6).

s ™\
** QET UP **

CAMERA ID OFF *
ALC/ELC ELC *
SHUTTER OFF) -
AGC ON

SENS UP OFF

SYNC INT

WIDE D-RANGE OFF
MCTION DET  OFF

SET UP ENABLE

)

Fig. 46
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{

The following electronic shutter speeds are avail-
able.

=~ OFF (1/60) —= 1/100—» 1/250 —= 1/500 >
L1/1000 —= 1/2000 —= 14000 —= 1/70000 —

4-6.

Gain Control Setting (AGC ON/OFF)

Display the Setup menu as shown in Fig. 17.

If necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.

Move the cursor to the AGC mode position and
select either ON or QFF mode by using the Left
Switch (<) {7) or Right Switch (>) (6).

s ™
** GET UP **

CAMERA ID OFF *

ALC/ELC ALC *

SHUTTER OFF,

AGC ON. ; 4=

gENS UP OFF

8YNC INT

WIDE D-RANGE
MQTION DET

OFF
QFF

END SET UF ENABLE

A

Fig. 47

. Electronic Sensitivity Up Setting (SENS UP)
Display the Setup menu as shown in Fig. 17.
If necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.



* Move the cursor to the SENS UP mode position
and select the desired Auto sensitivity Up Mode or
Fixed Sensitivity Up Mode by using the Left Switch
(<) (7) or Right Switch (>} (8).

r '
- . SET U‘p - w

CAMERA ID OFF *

ALC/ELC ALC *

SHUTTER OFF

AGC ON_

SENS UP OFF] -

SYNC INT

WIDE D-RANGE OFF

MOTION DET OFF

L END SET UP ENABLE

Fig. 48

"The following elecironic sensitivity up modes are
available.

= OFF —= X2 AUTO ~» X4 AUTO —» X8 AUTO —=X10 AUTO -~
Lo %16 AUTO —=X32 AUTO —= OFF -+ X2 FIX—» X4 FIX "™
Lo X6 FIX—# X10 FIX—= X186 FIX—* X32 FIX —-l

4-8. Synchronization Setting (SYNC)
* Display the Setup menu as shown in Fig. 17.
» If necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.
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s Move the cursor to the SYNC mode position and
select either the line-lock (LL} or internal (INT)
mode by pressing the Left Switch (<) (7) or Right
Switch {>) (6).

r ™y
** GET Up **
CAMERA ID OFF *+
ALC/ELC ALC *
SHUTTER OFF
AGC ON
SENS UP OFF
8YNC INT] =
WIDE D-RANGE OFF
MOTION DET  OFF
END SET UP ENABLE
e’

\

Fig. 49

Important Notice:

1. The priority for the sync modes are as {ollows.

1. Multiplexed Vertical Drive (VD2) (Highest pri-
ority)

2. Line-lock (LL)

3. BAW Composite Video or Composite Sync
Signal (VS)

4. Internal Sync (INT) (Lowest priority)

2. When the internal sync mode is to be used, select
the INT position. No gen-leck input signal should
ke supplied to the Gen-lock Input Connector (13)
on the rear panel.



3. Whenever the multiplexed vertical drive pulse 4-8-1. VS Gen-lock Mode (EXT(VS))

(vD2) is supplied to the camera through the coaxi- « Confirm that the curser is on the "INT" position of
al cable connecied to the Video Output Connector the sync mode selection.
{14) on the rear panel from a WJ-MP404 Multiplex
Unit or similar device, the camera sync mode is (" . SET UP 4+ b
automatically switched to the VD2 mode, regard-
less of the sync mode selection. vy

4. Whnen the VBS or VS gen-lock mode is to be used ichTTER g;F
select the INT position from this menu and supply SENS UP OFF_
the gen-lock input signal to the Gen-lock input e D-RANGE Ove”
Connector (13) on the rear panel. MOTION DET OFF

5. The line-lock mode has a submenu for line-lock END SET UP ENABLE
verlical phase adjustment as shown in the follow- ~ o
ing section 4-8-2. If the camera installation is relo- Fig. 50

cated, check the vertical phase adjustment again

since the AC line phase may be differert. + Connect the composite sync or composite black-

and-white video signal to the Gen-lock Input
Connecilor (13) and confirm that the "INT" indica-
tion has changed to the "EXT(VS)" indication.

CAUTION:
The gen-lock input signal should meet with
ElA RS-170 specifications and should not
contain jitter, such as a VCR playback signal ,
as it could disturb synchronization.
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4-8-2. Line-lock Sync Mode (LL)
» Display the Setup menu as shown in Fig. 17.

* |f necessary, refer to section 4-1, Entering Setup

Menu, for details on displaying the Setup menu on

the monitor screen.

{ ™ 4 ™y
% SET Up ** *Ah gQET gp **

CAMERA ID OFF * CAMERA ID QFF *

ALC/ELC ALC * ALC/ELC ALC ¥

SHUTTER OFF SHUTTER OFF

AGC ON AGC ON

SENS UP OFF SENS UP OFF

SYNC TN SYNC EXT(VE) 4=

WIDE D-RANGE OFF WIDE D-RANGE OFF

MOTION DET  OFF MOTION DET  OFF

\ END SET UP ENABLE \ END SET UP ENABLE )

Fig. 51

* Move the cursor to the "SYNC® mode position and
select the line-lock *LL* mode by pressing the Left
Switch (<)} (7} or the Right Switch (>) (6). This
setup can be only made when the multiplexed ver-
tical drive (VD2) pulse is nol supplied to the cam-

era.
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'S ™
- SET t,’p -

CAMERA ID OFF *

ALC/ELC ALC *

SHUTTER CFF

AGC ON

SENS UP CFF

SYNC L] -

WIDE D-RANGE OFF

MOTION DET  OFF

| EWD SET UP ENABLE

Fig. 52

+ After confirming that the cursor is on the "LL" posi-
tion, press the Set Switch (9) on the rear panel.
The following vertical phase adjustment menu is
then displayed on the maonitor.

i we gYNC ¥ )
vV PHASE
COARSE wp 1{1-=-8)
FINE b S

- +*
RET END
\ o

Fig. 53



Move the cursor to the "COARSE" mode position
by using the Up Switch (A) (8) or Down Switch {y)
(5). The cursor starts blinking.

Connect the video output signai of the camera to
be adjusted and the referenced camera video out-
put signal (for example, Camera 1) to the dual-
trace oscilloscope.

Set the dual-trace oscilloscope to the vertical rate
and expand the vertical sync portion on the oscil-
loscope.

Press the Left Switch {<) (7} or Right Switch {>) (6)
to match as closely as possible the vertical phases
for both videc output signals. (The coarse adjust-
ment can be incremented for every about 49
degrees (8 steps) by the Leit Switch {<) (7) or
Right Switch (>) (6).)

1
1(1---8) 0degree
2(1---8) 49 degree
i
1

8(1---8) 346 degree
I

Note: Afier the eighth step, the adjustment returns
to the first step.
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Move the cursor to the "FINE" mode by pressing
the Down Switch (y) (5). The curscr starts blinking.
Prass the Leift Switch (<} (7) or Right Switch (>) (8)
to match as closely as possible the vertical phases
for both video output signals. (Fine adjusiment can
be made for up 10 22.5 degrees by using the Left
Switch (<} (7} or Right Switch (>) (6).)

i LA amc h h

V PHASE

COARSE 1{1---8)

FINE b
- +

RET END

\. 7

Fig. 54

Notes:

1.

When the cursor "I" reaches to the end of *+" posi-
tion, the cursor ** jumps to the "= position. At the
same time, the step number of the "COARSE"
mode increases one step o enable a continuous
adjustment, The reverse operation takes place
when the cursor "I" reaches to the end of "~" posi-
tion.



2. When the Left Switch (<) (7) or Right Switch (>} (6)

is kept pressed for more than one second, the cur-
sor 'I" moves quickly.

When both the Left Switch (<) (7) and the Right
Switch (>) (6) are pressed simultaneously, both
the coarse and fine adjustment are reset to the
factory setup position. {Factory setup position is
zero-crossing of the AC line phase as shown
below.}

Press the Left Switch (<) (7) and the Right
Switch (») (6) simultaneously

-

h i

LR Smc LA * Smc LR
V PHASE V PHASE
COARSE 4(1--=-8) COARSE 4(1---8}
FINE = = c.veuns I.. # FINE [ PR
- + - +
RET END RET END
L vy L
Fig. 55
4, If the AC line contains noise {spike noise etc.}, the

stability of the vertical phase of the camera video
output signal may be disturbed.

. Wide Dynamic Range Setting

{(WIDE D-RANGE)

= Display the Setup menu as shown in Fig. 17.
+ if necessary, refer to section 4-1, Entering Setup

Menu, for details on displaying the Setup menu on
the monitor screen.

Move the cursor to the WIDE D-RANGE mode
position and select either ON or OFF mode by
pressing the Left Switch (<} (7} or the Right Switch
(>} (8).

' ™
- n SET UP *w

CAMERA ID QFF ¥

ALC/ELC ALC

SHUTTER QFF

AGC OoN

SENS UP oFF

SYNC INT

WIDE D-RANGE OFF|

MOTION DET OFF

END SET UP ENABLE
. >

Fig. 56

4-10. Motion Detector Setting (MOTION DET)

Display the Setup menu as shown in Fig. 17.

If necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen.



Move the cursor to the MOTION DET mode posi-
tion and select either the ON or OFF mode by
pressing the Left Switch (<} (7) or the Right Swiich
(>) (6)

e ™
** SET UP **

CAMERA ID OFF *
ALC/ELC ALC *
SHUTTER OFF

AGC ON

SENS UP OFF

SYNC INT

WIDE D-RANGE OFF.  ¢=
MOTION DET OFF

END SET UP ENABLE

-

Fig 57

* When the "ON" mode is selected, press the Setup

Switch {9) to display the following field setup menu
on the monitor screen

CAMERA ID

)

** GET UP ** ** MOTION DETECT **

OFF + LEVEL . T

ALC/ELC ALC o~ - +
SHUTTER OFF
AGC ON DISPLAY MODE *
SENS UP OFF
SYNC INT MASK SET *
WIDE D-RANGE OFF' 4
MOTION DET ON *
END SET UP ENABLE RET END
. \
Fig 58
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In this menu, It 18 possible 1o mask areas Move
the cursor 10 the "MASK SET" mode posttion and
press the Set Swiich (9) 48 Mask Areas appear
on the monitor screen

Refer to the Back Light Compensation cn page 35,
for details about masking areas

After masking 1s completed, press the Set Switch
(9) for more than 2 seconds The previous field
setup menu as shown in Fig 58 1s then displayed
Move the cursor to the ‘DISPLAY MODE® Press
the Set Switch (9) to select the demonstration
mode The 48 Mask Areas start to blink when
brightness changes are detected i the individual
zones as shown in Fig 59

3l

n-aiiql

[t

Fig 59



* When detection senstivity 15 not enough, press the

Set Switch (9) to return to the previous field setup

menu

Move the cursor to the *LEVEL" mode posiion

Press the Left Switch (<) (7) or Right Swatch (>) (6)

to obiain the optimum deteciion level The cursor

I moves to the left or nght

Note Repeat the above procedures until satisfied
with setup

Move the cursor 10 the "RET" position by pressing

the Up Swatch (A} (8} or the Down Switch (y) (5)

and then press the Set Switch (9) to return to the

Set Up menu

Note Move the cursor to the "END" position and
press the Set Switch {3) to return to the normal
camera picture mode

Important Notice
* In this menu, the desired object to be detected

should meet the following conditions

1) The object should be larger than 1/48 to the
size of the picture screen

2) The object should have more than 5% con-
trast ratio (when the detection level 1s adjust-
ed to maximum) between the background pic-
ture on the screen

3} The tme 1t takes an object to move on the
screen from one end of the screen to the other
end 1s more than 0 1 second
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* Atso under the following conditions, use the MASK

or adwst the detection level to preveat malfunc-
tion
1) When shooting an object under flickering fluo-
resceni hight or shoocting in ELC mode
2) When leaves or curlains etc, are swayed by
the wind
3) When a noisy picture exisls such as under low
hight condition
4) When the object 15 subjected 10 illumination
by ighting equipment that constantly turns on
and off

* The glarm signal will take about 02 second lo

reach the alarm terminal of the VCR, after the cam-
era detects the object

Because the alarm signal 15 multiplexed on the
video signal it may be mistakenly nterpreted by
other video equipment as a time code signal
Therefore, when this camera 1s not used In a
Panasonic Inteligent CCVE System, select the
OFF mode to prevent the above from occurring



4-11 Special Menu

This menu lets the custormer adjust and setup the video
signal of the camera to meset the customer's require-
ment

Display the Setup menu as shown in Fig 17

If necessary, refer to section 4-1, Entering Setup
Menu, for details on displaying the Setup menu on
the monitor screen

Move the cursor to the "END" position and press
both the Left Switch (<} {7) and Right Swiich (=)
(6} simultaneously for approximately 2 seconds
(The Left Switch (<) (7) should be pressed first )

The special menu 1s displayed as shown below

r ' - ™~
*» GET UP ¥ ** GPECIAL **
CAMERA ID OFF * UP SIDE DOWN OFP
ALC/ELC ALC *
SHUTTER OFF AP GAIN 1
asc on PEDESTAL 1
SENS UP OFF -
sYNC INT
WIDE D-RANGE OFF
MOTION DET OFF
L END 4me SET UP ENABLE RET END
L
Fig 60
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4-11-1 Aperture Level Setting (AP GAIN)
* Move the cursor to the *AP GAIN" mode position

The cursor °F starts blinking

* While observing the color video maontitor, adjust the

aperure level by pressing the Left Switch (<) {7)
and the Right Switch (>) (B) The cursor ‘" moves
left (soft} or nght (sharp)

4-11-2 Pedestal Level Setting (PEDESTAL)

Move the cursor to the "PEDESTAL" moede position
The cursor 'I' starts blinking

While observing the waveform monrtorfoscillo-
scope or video monitor, adjust the pedestal level
(black level) by pressing the Lefi Switch (<) (7)
and the Right Switch (>) {6) The cursor 1" moves
left {low, dark) or nght (high, bright)

4-11-3 Camera Picture Setting (UP SIDE DOWN)

in this menu, 1t 1s possible to turn the picture up
side down  When installing the camera up side
down, use this menu as shown n the following
procedures

Mave the cursor to the “UP SIDE DOWN' and
select *ON* mode by pressing the Left Switch (<)
(7) or the Right Switch (>) (6) The picture wili be
shown up side down but both sides will not be
reversed



Notes:

H How to reset to factory setup
Any of the above settings plus the ALC/ELC level
control and phase adjustments, can be reset to
the ifactory setup by ptacing the cursor over the
desired mode and then simultaneously pressing
both the Left Switch (<) (7) and the Right Switch
{>) () for more than 2 seconds.

4-12. Setup by Other Controllers
The WV-BP510 series cameras can also be setup by
other controllers such as the Panasonic WJ-SX550
Matrix Switcher, when combined with the WV-CUS550
System Coniroller,
For example from the WV-CUS50 System Controller:
1. Select the desired camera and monitor.
2. Sefect the Camera Set up menu on the LCD of the
Systern Controller by pressing the appropriate
Cursor Keys,

Camera Set up menu
A.Res Res EXIT

Fl F2 F3 F4
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Note: The default setting is set up on.

Pressing

the Function (F1} Key at this point will allow
access 10 the Camera Set up menu if such
access is autharized by the operator's level.
If PROHIBITED appears on the LCD, press
the Escape (ESC) Key to return the Camera
Set up menu display.

3. Press the Function (F1) Key to gain access to the
Camera Set Up Menu.
The menu now appears on the selected monitor.

Camera Set up menu
On

EXIT

Fl

F2 F3 F4

’
*

CAMERA

MOTION

END
\

* SET UP **

ID COFF; *
AL+
OFF
oN
OFF
INT

RANGE OFF

DET OFP

SET UP ENAELE

A




4, Select the desired item by maving the Joystick
Controller UP and DOWN and then select the
desired mode by moving the Joystick Controller
LEFT and RIGHT.

Press the Set (SET) Key 0 execute the setting or
to enter the sub menu. Press the Escape (ESC)
Key to escape from the setup mode or menu.

5. Press the Function (F2) Key to reset the selected
menu and press the Function (F1} Key 1o reset all
settings to the inilial state.

6. Press the Function (F4} Key to return to the ariginal
screen.

Note
Refer to the Operating Instructions of the WJ-3X550
Matrix Switcher for more details.

Caution: If the camera setup is started with the switch-
es on the back of the camera, all settings must be
made with the swilches on the camera’s rear
panel.

If the camera setup is started with a matrix switch-
er, all settings must be made with the matrix
switcher.



INSTALLATION OF CAMERA

* Mounting from the bottom
This camera is designed to be mounted from the
bottom, as shown below. The mounting hole is a
standard photographic pan-head screw size (1/4"
- 20).

<Mounitng at bottom>

51

* Mounting from the top

Remove the mount adaptor from the bottom of the
camera by removing the two {ixing screws. Attach
the mount adaptor to the top as shown in the dia-
gram, then mouni the camera on the mounting
bracket,

Make sure that the two criginal fixing screws are
used when mounting the mount adaptor as longer
tength screws may damage inner components.

Fixing Screws

B

Mount Adaptor




PREVENTION OF BLOOMING AND LENS MAINTENANCE AND

SMEAR CLEANING
When the camera 1s amed at a bright ight, such as a 1 Remove the lens connector
spot ight, or a surface that reflects bnght light, smear 2 Hemove the lens, and inspect the camera CCD
or blooming may appear Therefore, the camera faceplate through the lens mount opening to
should be operated carefully in the vicinity of extremely assure that the faceplate 1s free of smudges or
bright objects 1o avoid smear or blooming particles of dint

3 Clean the CCD faceplate, 1f necessary, using lens

.~ Smear tissue or a cotton tipped applicator and ethanol
4 Install the new lens
[ — Bright object

P\
—}

D
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SPECIFICATIONS

Pick-up Device
Scanning Area
Scanning
Horizontal
Vertical
Synchronization

Videe Qutput

Hornizontal Resolution
Signal-to-Noise Ratio
Minimum Hlumination

Gain Control
Aperiurg
Etectronic Light Control

Back Light Compensation
Electronic Shutter Speed
Lens Mount

ALC Lens

Ambient Operating Temperature
Ambient Operaiing Humidity

Power Source

771 (H) x 492 {V) pixels, Interine Transfer CCD

4 8 (H) x 36 (V) mm (Equivalent to scanning area of 1/3" pick-up tube)
525 lines / 60 fields / 30 frames

15734 KHz

5094 Hz

Internal, Line-locked, External (VS) or

Multiplexed Vertical Drive {(VD2) Selectable

10 Vp-p NTSC composite 75 chms / BNC connectar

570 hines

46 dB (AGC OFF, weight ON)

Q 002 footcandle (0 02 lux) at FO 75

[Equivalent tc O 008 footcandle (0 08 lux) at F1 4]

Selectable AGC ON or GFF (SET UP MENU)

Set Vanable (SET UP MENU)

Equivalent te centinuous vanable shutter speed between 1/60 sec
and 1/10000 sec

Selectable Preset On or Off (SET UP MENU)

Selectable 1/60 (OFF), 1/100 1/250, 1/500, 1/1000, 1/2000, 1/4000, 1/10000
Selectable C-mount or CS-mount

Selectable DC or Video

14°F - 122°F (-10°C - +50°C)

Less than 90%

WV-BPS10 120V AC 60 Hz

WV-BP514 24V AC 80 Hz
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Power consumption WV-BP510 4 OW

WV-BP514 38w
Dimgnsions (without lens) 2-5/8" (W) x 2-3/16" (H) x 4-13/16" (D)

[67 (W) x 55 (H) x 123 (D) mm]}
Weights (without lens) WV-BP510 i 41bs (O 65kg)

WV-BP514 1 11bs (O 50kg)

Weights and dimensions indicated are approximate
Specifications are subject to change without notice

STANDARD ACCESSORIES

Body Cap 1pc

ALLC Lens Connector (YFE4191J100} 1 pc

OPTIONAL ACCESSORIES

Lenses WV-LA2 8, WV-LAGB2, WV-LA12B2, WV-LA18, WV-LA3B, WV-LA4510, WV-LABOB, WV-LA1208,

WV-LA4RSC3A, WV-LAGC3A, WV-LAZ10C3, WV-LA408C3, WV-LAQDBC3, WV-LZ81/6A, WV-LZ81/10,
WV-LZ83/6, WV-LZ61/10, WV-LM4R5A, WV-LFG, WV-LF12, WV-LF4REC3A, WV-LFOC3A, WV-LLM4R5BA,
WV-LMEB2Z, WV-ILM12B2, WV-LF6, WV-LF12, WV-LF4R5C3A, WV-LFIC3A
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Northeast 43 Hartz Way Secaucus NJ 07094 (201} 348-7303
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Southwest 4500 Amon Carter Blvd Fort Worth TX 76155 (B17) 685 1117
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