


Lens Controller

%ainbow"

LCA4

Zoom, Focus, and Iris Control

Compatible with standard, single common zoom lenses

Power Source: 100~120V or 220~240V AC

(Changeable) 50/60Hz
Power Consumption: Max. 6W (at 100VAC)
Operation:

1) Select input power using Input Voltage Select Switch on
of unit (100V or 220V).

rear

2) Insert the plug and trun the power switch on.

3) The output voltage select switch is changeable between
6.4VDC and 12VDC operation to suit the motorized zoom
lens application.

4) Zoom, Focus, and Iris are operated by pushing the button
switches. (When using an MEA/EZ-MGE Type auto-iris lens,
the iris buttons will not work because the iris is controlled by
the internal lens circuit)

Operation Temperature: -10° +50°C

Size, Approx. Weight:  155.2 x 55.6 x 122mm (w/h/d), 1.2Kg

(Approx. 6.1 x 2.2 x 4.8in., 2.6Ib.)
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%ainlmuf UMG6 Series

6” Universal Mount

12 ° 1 Up to |2 combinations
-I “- for maximum versatility

This unit is ideal for mounting any type of equipment
that uses the standard 1/4-20 mount including our
bullet, cube, and standard cameras. Both a wall mount
plate and drop-ceiling clip are supplied. Please refer
to the weight capacities for each attachment before
using.

SPECIFICATION
Mount Model UuMeéeB
Color Black Ivory
Swivel Angle 360°
Tilt Angle 180°
Size 4” standard length, 6” with extension
Construction Steel with enamel overlay
Accessories Philips round head screws with plastic wall anchors (x3)
Capacity 11 Ibs (5kg) with wall mount plate
10 Ibs (4.5kg) with mounting plate and extension arm (full 6” length)
6.6 Ibs (3kg) with drop-ceiling clip

o

@©©

©

WALL MOUNT
1/4-20 MOUNT
l 2l| 2l|
3/4" @
SWIVEL MOUNT EXTENSIONS DROP-CEILING CLIP

1178-V0426
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Lens Accessories R iriborw

0.7XWC Wide Converter

Ratio: 0.7X Compatible With Model Listed Below In Angular Field of View

Max. Relative Aperture: Equal to the maximum relative
aperture of the master lens.

33.1 3
Filter screw diameter: 52mm, P0.75
Min. Object Distance
(M.0.D.): 0.5m (from Front Vertex)
Angular Field of View: S$6X11 - Motorized and Manual Zooms * f i -
Camera _ WIDE TELE
2/3: 57.3°X44.6° 10.4°X7.8° .
1/2: 43.4°X33.2° 7.6°X5.7° o
1/3: 33.2°X25.2° 5.7°X4.3° §
0 =z 0
H6X8 - Motorized and Manual Zooms * 3| o A8 S
Camera _ WIDE TELE °| % w 8
1/2: 59.5° X 46.4° 10.9° X 8.2° g
1/3: 46.4° X 35.6° 8.2°X6.1° %
S
L6X6.5 - Motorized Zoom
Camera _ WIDE TELE 1
1/3: 55.6° X 43.2° 10.0° X 7.5°
Size, Weight: @60 x 33.1mm, Approx. 120g

(92.4 x 1.3 in., Approx. 4.2 0z.)
*H6X8, S6X11 Manual zooms require our 4652SUR 46mm to 52mm Step Up Ring to attach converter to lens. Please inquire.

DLA Allows use of DC lenses on Video auto-iris cameras
Input Signal: Composite Video Signal or Video Signal 19

Sensitivity Adjustment: Image Signal Level 0.5~1.0Vp-p m
Photometry Range: Approx. 40%~70% Variable to Vp-p DGIRIS LENS [ ]

Input Impedance: High Impedance

Operation: EE Amplifier (Electronic Eye) g

DC+6.5~16V : Fixed Voltage, Max 40mA
Speed Within 4 sec.

EE Accuracy: With Input Video Signal of 0.7Vp-p
Within + of Mean Value

Operation Temperature:  -10 ~ +50°C (+14 ~ 122° F)

Size, Approx. Weight: 16.4 x 33.6 x 11.9mm (w/h/d), 20g
(Approx. 0.6 x 1.3 x 0.5in., 0.70z.)

1=50mm

TO VIDEO-IRIS CAMERA

2XHE - 2X Range Extender EX TUBE - Tube Extension Kit

A rear conversion lens to double the focal length. This accessory allows you to reduce the minimum object
Note: will double the F-stop as well. distance on any lens for close-up viewing. These 5

Will not fit lenses with a rear protrusion beyond metal spacers can be used alone or in combination for
the lens mount. the desired results. When using with a zoom lens,
FOR USE WITH C-MOUNT LENSES ONLY you will lose tracking (picture staying in focus)

when zooming in and out.

8.8 4

230
1-32UNF
1-32UNF

230

F.B.17.526 1mm 2mm 5mm 10mm 20mm
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24V AC Plug-in Transformers

%ain&ow@

PS2420

20VA 24VAC Class 2 Plug-in Transformer

Tnput: T20V AT 60Hz 30W
Output: 24V AC 20VA
Enclosure: Type AF-303, rated 94V-0 o
Cover and base secured by ultrasonic —1—\
welding - \
Core: Open type with laminated steel core ©
Winding: Enamelled copper magnet wire
Certifications: UL Approved (831'}1%;1)

Operation Temperature:

Size, Approx. Weight:

PS2440

-10 ~ +50°C (+14 ~ 122° F)

55 x 81 x 48mm (w/h/d), 455¢g
(Approx. 2.2 x 3.2 x 1.9in., 1.0lb.)

1.9"
(48mm)

40VA 24VAC Class 2 Plug-in Transformer

Input: 120V AC 60Hz 50W
Output: 24V AC 40VA
Enclosure: Type AF-303, rated 94V-0 (1%:”)
Cover and base secured by ultrasonic
welding
Core: Open type with laminated steel core - 1\
O
Winding: Enamelled copper magnet wire
Certifications: UL Approved
Operation Temperature:  -10 ~ +50°C (+14 ~ 122° F) (931-;3;1)
MODEL:UB2440W
Size, Approx. Weight: 65 x 91 x 54mm (w/h/d), 680g Soc 2AC DA
(Appl‘OX 26 X 36 X 25|n, 15|b) sk CAUT‘O?::;(‘)E:(
L i g
L. \ \
\ 2.6" \ 21" \
(65mm) (54mm)
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LENS APPLICATION GUIDE

APPROXIMATE FIELD OF VIEW FOR THE MOST COMMONLY USED LENSES

1/3” Format Camera

LENS MODEL FOCAL 5 FEET 10 FEET 20 FEET 40 FEET 50 FEET 100 FEET
LENGTH W x HIN FEET W x HIN FEET W x HIN FEET W x HIN FEET W x HIN FEET W x HIN FEET
L28CSWI 2.8mm 8.6 x 6.4 171 x12.9 | 343 x 257 | 68.6 x 51.4 | 857 x 64.3 [171.4 x 128.6
H35CSWI 3.5mm 6.9 x 5.1 137 x 10.3 | 27.4 x 206 | 549 x 411 | 68.6 x 51.4 | 137.1 x102.9
L4CSWI 4mm 6.0 x 45 12.0 x 9.0 | 240 x 180 | 48.0 x 36.0 | 60.0 x 45.0 | 120.0 x 90.0
H6CSWI 6mm 4.0 x 3.0 8.0 x 6.0 16.0 x 12.0 | 32.0 x 24.0 | 40.0 x 30.0 | 80.0 x 60.0
L8CSWI 8mm 3.0 x 2.3 6.0 x 45 12.0 x 9.0 | 240 x 18.0 | 30.0 x 225 | 60.0 x 45.0
H12CSWI 12mm 20 x 1.5 4.0 x 3.0 8.0 x 6.0 16.0 x 12.0 | 20.0 x 15.0 | 40.0 x 30.0
S16WI 16mm 15 x 1.1 3.0 x 2.3 6.0 x 45 12.0 x 9.0 15.0 x 11.3 | 30.0 x 225
G25WI 25mm 1.0 x 0.7 19 x 1.4 3.8 x 2.9 77 x 5.8 9.6 x 7.2 192 x 14.4
S50WI 50mm 0.5 x 0.4 1.0 x 0.7 19 x 1.4 3.8 x 2.9 4.8 x 3.6 9.6 x 7.2
G75WI 75mm 03 x 0.2 0.6 x 0.5 1.3 x 1.0 26 x 1.9 3.0x 2.4 6.4 x 4.8
L540 Series @ 5mm 48 x 3.6 96 x 7.2 1902 x 14.4 | 38.4 x 28.8 | 480 x 36.0 | 96.0 x 72.0
@ 40mm 0.6 x 0.5 12 x 0.9 24 x 1.8 48 x 3.6 6.0 x 4.5 12.0 x 9.0
L10X6 Series @ 6mm 4.0 x 3.0 8.0 x 6.0 16.0 x 12.0 32 x 24 40.0 x 30.0 | 80.0 x 60.0
@ 60mm 0.4 x 0.3 0.8 x 0.6 16 x 1.2 32 x 2.4 4.0 x 3.0 8.0 x 6.0
1/4” Format Camera
FOCAL 5 FEET 10 FEET 20 FEET 40 FEET 50 FEET 100 FEET
LENGTH W x HIN FEET W x HIN FEET W x HIN FEET W x HIN FEET W x HIN FEET W x HIN FEET
2.5mm 72 x 5.4 14.4 x 10.8 | 28.8 x 21.6 | 57.6 x 43.2 | 72.0 x 54.0 |144.0 x 108.0
3mm 6.0 x 45 12.0 x 9.0 | 24.0 x 18.0 | 480 x 36.0 | 60.0 x 45.0 | 120.0 x 90.0
6mm 3.0 x 2.6 6.0 x 45 12.0 x 9.0 | 24.0 x 18.0 | 30.0 x 22.5 | 60.0 x 45.0
8mm 23 x 1.7 45 x 3.4 9.0 x 6.8 18.0 x 135 | 225 x 16.9 | 45.0 x 33.8
16mm 11 x 0.8 23 x 1.7 45 x 3.4 9.0 x 6.8 113 x 8.4 | 225 x 16.8
50mm 0.4 x 0.3 0.7 x 05 15 x 1.1 290 x 2.2 3.6 x 2.7 72 x 5.4
@ 5mm 3.6 x 2.7 72 x 5.4 14.4 x 10.8 | 288 x 21.6 | 36.0 x 27.0 | 72.0 x 54.0
@ 40mm 0.5 x0.3 0.9 x 0.7 18 x 1.4 36 x 2.8 45 x 3.4 9.0 x 6.8
@ 6mm 3.0x 2.6 6.0 x 4.5 12.0 x 9.0 | 24.0 x 18.0 | 30.0 x 22.5 | 60.0 x 45.0
@ 60mm 0.3 x0.2 0.6 x 0.5 12 x 0.9 24 x 1.8 3.0 x 2.3 6.0 x 4.5

»a..:«a-es CCTVv

1013-P0104
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Lens Terminology R ainbow

ALC CONTROL: Photometric control, measures light intensity. Sets the iris to react to bright objects
in a picture that do not affect the overall video level. Turning the control towards Peak will increase
sensitivity, towards Average will decrease sensitivity.

ANGLE OF VIEW: The angular range that can be focused within the image size. Small focal lengths
give a wide angle of view, and large focal lengths give a narrow angle of view. Sometimes referred to
as Field of View.

APERTURE: Relates to the F-number. The effective aperture of a lens is not its actual diameter but
the diameter of the image of the iris seen from the front of the lens. Larger apertures equal smaller F-
number.

AUTO-IRIS LENS: A lens with an electrically controlled iris. The circuit controlling the iris is set to
maintain a constant video level in varying lighting conditions.

CCTV: Acronym for Closed Circuit Television.
CCVE: Acronym for Closed Circuit Video Equipment.

C-MOUNT: “C-mount” lenses have a flange back distance of 17.526mm vs. 12.5mm for “CS-mount”
lenses. C-mount lenses can be used on CS-mount cameras by utilizing a 5mm adapter or adjusting the
camera for C-mount lenses.

CS-MOUNT: “CS-mount” lenses have a flange back distance of 12.5mm vs. 17.526mm for “C-mount”
lenses. Because of the shorter back focal distance, CS-mount lenses can only be used on CS-mount
cameras. Your picture will be out of focus if you use a CS-mount lens on a C-mount camera.

DC TYPE LENS: An auto-iris lens without an internal circuit to control the iris. All iris control voltages
come from a circuit located within the camera.

DEPTH OF FIELD (FOCUS): The zone in the front and back of the area focused upon that will remain
in focus. Anything within this depth of field will appear sharp. Depth of field has the following features:
1. Larger F-numbers give greater depth of field. The more the iris is stopped down the greater the depth
of field. 2. Shorter focal lengths give greater depth of field. 3. Greater subject distance gives greater
depth of field. 4. Depth of field is greater behind the subject than in front.

EXTENSION TUBE: Kit consisting of various size spacers that are used between the lens and the
camera to reduce the lens M.O.D. Generally used for very close-up applications. Not recommended
for zoom lenses due to loss of tracking.

F-DROP: The drop of the F-number of a while zooming at full aperture. The entrance pupil of a zoom
lens changes in diameter as the focal length is changed. As you zoom towards the telephoto end, the
entrance pupil gradually enlarges. When the entrance pupil diameter is equal to the diameter of the
focusing lens group, it cannot become any larger. This causes the F-drop.

F-NUMBER: Indicates the brightness of an image formed by the lens. A smaller F-number means a
brighter image.

FIELD OF VIEW: See Angle of View.

FOCAL LENGTH: The basic parameter to determine the image position, magnification, and angle of
view of a lens.

GAIN CONTROL: Reduces iris oscillation (iris opens and closes rapidly in bright light). If oscillation
occurs, adjust CCW until iris stops oscillating.
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Lens Terminology R ainbow

IMAGE SIZE: Reference to the size of an image formed by the lens onto the camera pick-up device.
The current standards are 17, 2/3”, 1/2”, 1/3”, and 1/4” measured diagonally.

LEVEL CONTROL: Main iris control. Used to set the auto-iris circuit to a video level desired by the
user. After set-up, the circuit will adjust the iris to maintain this video level in changing lighting conditions.
Turning the control towards High will open the iris, towards Low will close the iris.

MANUAL IRIS LENS: A lens with a manual adjustment to set the iris opening (F stop) in a fixed position.
Generally used for fixed lighting applications.

MECHANICAL BACK FOCAL DISTANCE (FLANGE BACK): The distance from the flange of the
lens (beginning of the lens mount) to the focal plane. C-mount lenses have a flange back distance of
17.526mm vs. 12.5mm for CS-mount.

MINIMUM OBJECT DISTANCE (M.O.D.): The closest distance a given lens will be able to focus upon
an object. This is measured from the vertex (front) of the lens to the object. Wide angle lenses generally
have a smaller M.O.D. than large focal length lenses.

OPTICAL BACK FOCAL DISTANCE: The distance from the rear most portion of the lens glass to the
image plane.

PINHOLE LENS: Lens used for applications where the camera/lens must be hidden. Front of lens has
a small opening to allow the lens to view an entire room through a small hole in a wall.

PRE-POSITION LENSES (PZF): Zoom lenses which utilize a variable-resistor (potentiometer) to indicate
zoom/focus position to the lens controller. After initial set-up, this allows the operator to view different
pre-set areas quickly without having to readjust the zoom and focus each time.

SLIP CLUTCH: A part of the lens mounts which allows the lens position to be adjusted to a desired
position after the lens is mounted. The lens will turn (slip) up to 350° until reaching a physical limit.

SPOT FILTER: A supplementto the iris which allows the lens to have a larger F-number than is physically
possible with the iris only. These usually range from F88 to F1600. This allows very sensitive cameras to
view bright scenes easily. The iris of a lens without a spot filter would not be able to close down enough
in bright light to achieve a usable picture.

T-NUMBER: An F-number expresses the speed of the lens on the assumption that the lens transmits
100% of the incident light. In reality, different lenses have different transmittance, so lenses with the
same F-number may actually have different speeds. The T-number solves this by taking both the iris
diameter and transmittance into account. Two lenses with the same T-number will always give the same
image brightness.

TRACKING: A zoom lens’ ability to remain in focus during the entire zoom range from wide angle to
telephoto position.

VIDEO TYPE LENS: An auto-iris lens with internal circuit which receives voltage and a video signal
from the camera to adjust the iris.

ZOOM LENS: A lens with a variable focal length to obtain a wide angle picture to a narrow angle picture
to cover a variety of needs.

ZOOM RATIO: The ratio of the starting focal length (wide position) to the ending focal length (telephoto
position) of a zoom lens. A lens with a 10X zoom ratio will magnify the image at the wide angle end by
10 times when at the telephoto position.
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Backfocus Procedure R iriborw

When installing a zoom lens on a camera, you may find that the lens cannot be focused at either end of the zoom
range. If this problem occurs, you may need to adjust the camera back focus. By adjusting the back focus, you
are changing the position of the pick-up device in relation to the rear of the lens. This procedure can also be
performed for fixed focal length lenses (ignoring the references to zooming).

Procedure

1.

10.

11.

12.

13.

Determine the lens and camera mount types are compatible. CS-mount to CS-mount, or C-mount to C-
mount. C-mount lenses can be mounted on CS-mount cameras by using a 5mm adaptor normally supplied
with the camera (some cameras have a lens mount adjustable between C and CS)

Set up subject or test pattern 25 feet or more away from the camera. If this is not possible, choose the
farthest object from the camera.

Important, set the iris at wide open. This can be achieved by adjusting the lens iris ring (manual iris), lens
Level control (Video type lens), or camera Level control (DC type lens). If the scene is too bright reduce
illumination or use a filter to reduce the amount of light coming into the lens or if the camera has an Auto-
matic Electronic Shutter, temporarily turn this on. If the iris is not set all the way open, objects that are in
focus during the day may fall out of focus during nighttime viewing.

Adjust the focus at extreme far.

Adjust the zoom to extreme wide angle.

Camera backfocus adjustment is achieved by adjusting one of the following: A rotating lens mount held by
a set screw(s), an adjustable ring to move the pick-up device back and forth, or a backfocus screw on the
camera.

Adjust the backfocus to obtain a clear picture.

Adjust the zoom to extreme telephoto.

Using the lens controller, adjust the lens for best focus. Do not adjust the camera!

Adjust lens back to extreme wide angle.

Readjust the camera for a clear picture if necessary.

Tighten the pick-up device or camera lens mount set screw to ensure it does not change position. If you
turned the Automatic Electronic Shutter on, turn this off. Adjust the Level control back for a good picture.

Focus should remain clear throughout the zoom range.
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Field of View Calculation / Formulas R iviborw

USING THE CALCULATOR

1. Determine the area of coverage required.

2. Determine camera format (2/3”, 1/2”, 1/3”, or 1/4”).

3. Align the wheel of the calculator to the object distance. If possible, calculate the actual viewing

distance with the formula below. (This formula takes into consideration camera height as well).

4. Adjust the field of view cursor (plastic piece) to the horizontal and vertical dimensions required.

5. The line on the cursor that indicates your camera format will indicate the required focal length.

6. Use the Rainbow notebook to determine the closest appropriate focal length and its part number.

7. Start with lenses that match you camera format first.

8. If the focal length that you require is not listed, check the focal lengths of the lenses offered in

the formats larger than the camera you are working with.

9. Do not concern yourself with the larger format. If the calculator indicates you need a 50mm lens
on a 1/3” camera, use the 1” format 50mm. The calculator will automatically adjust for the

different camera/lens formats.

FORMULAS

Calculating the Actual Viewing Distance:

C=VA2 +B? A = Distance to subject
B = Height of camera
C = Actual viewing distance

Calculating the Focal Length:

Focal length = (object distance X horizontal image size) / width
Ex: Object is 12 ft. away

Using a 1/2” camera (6.4 horizontal image size)

20 ft horizontal picture required

F=12X6.4/20

F =3.84mm - closet focal length available is 3.5mm

Calculating Object Dimensions for Focal Length:

X = (object distance X horizontal image size) / focal length
Ex: Object is 400 ft. away
Using a 1/3” camera (4.8 horizontal image size)
160mm zoom lens
X=400X4.8/160

X =12 ft. horizontal picture
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Auto-Iris Adjustment and Troubleshooting R iriborw

Before checking the lens adjustments, confirm the following:

1. Camera has power and is operating. Use a manual iris lens if possible to confirm there is a
picture.

Monitor has power and is turned on.

Adjust the monitor contrast control.

Double check the BNC connections at the monitor and camera for proper connections.

If video is not looped through the monitor, verify that the 75W termination is ON.

s w

If you are still having problems, check the following:

1. Camera and lens are using the same mounts. (CS-mount to CS-mount, C-mount to C-mount).

2. Adjust the LEVEL control. (See adjustment procedure below).

3. If the camera has an automatic shutter feature, turn this OFF.

4. Verify that a Video or DC type lens are compatible with the camera and that the correct cable

assembly is being used. (If lens is E-IlI/GE-Il type use cable assembly beginning with CA, G-I

type use cable assembly beginning with DCCA).

5. Verify that the auto iris connector to the camera is wired correctly. If using a cable assembly,

make sure the connector marked LENS is inserted into the lens.

6. Measure voltage from the camera to the lens for 8.5-15VDC.

7. Measure the video signal from the camera to the lens . Signal should be 500mv - 1.5V p.p.
composite or non-composite signal. (Oscilloscope required).

Lens Adjustments

1. Place all potentiometers in the mid-range position if they have been adjusted before.

2. Adjust the LEVEL control (potentiometer) for the optimum picture. Place your hand over the front

of the lens for a few seconds (allow the iris to open) and remove your hand. Verify that the

picture returns to where you set it with the LEVEL control.

3. Adjust the ALC towards Pk if you want the lens to adjust to peak bright spots in the picture. Ad

just towards Av if you want the lens to adjust to the average of the entire picture. For most
applications, the ALC can be set to mid-range.

4. Adjust the GAIN (pot without markings on the cover) if the lens oscillates (open and closes rapidly

in bright light).

5. Place a Neutral Density #3 filter (or darker if needed) over the front of the lens to simulate night

time viewing. Adjust the lens focus for a sharp picture, this will compensate for the limited depth

of focus that occurs when the iris is wide open at night.
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