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1. INTRODUCTION

The system is designed to produce a profile of the transmission
characteristics of water in four distinct bands of light. Three of the
bands correspond to satellite imagry filtering.

This Portable Multiband-Transmittance Profiler is an adapt-
ation of the wide field-of-view, portable system, and the Targe ship
multiband prototype system. This results in an improved dynamic range,
accuracy, stability and ease of operation for the new profiler. The
newly developed barometric compensation circuitry (as used in OPIA ES-1094)
is also employed to give better accuracy in depth readings for the profiler.



2. CIRCUIT DESCRIPTION

The Profiler consists of transmittance sensor, depth
sensor, interconnecting cable and surface control enclosure (Fig. 1).
From the block diagram, Fig. 2, it is v1§ib1e that transmittance sensor
contains tungsten iodide source, optics which produces a cylindrically
limited beam, narrow field of view receiving optics, filter wheel fol-
lowed by a silicon photodiode. The radiation is then sensed by the
dibde, amplified and presented as an output voltage. This voltage is
linearly proportional to the transmittance of the medium in the optical
path.

The optics were mostly parts salvaged from Martek transmit-
tance sensors. New electronics and light source were incorporated.
The filter wheel, containing five filters is the same one previously
used, to preserve continuation of parameters that might affect data.

The depth sensor is a 100 m device made‘by Teledyne Taber.
Both of these sensors are protected by newly designed shock absorbing
protective cage. _

The surface control enclosure contains X-Y recorder, 28 V
power supply, barometric compensation card and filter position meter,
all housed in splash and weather-proof case.

Profiler signals are processed by barometric comp.
card. The transmittance sensor odtput js amplified by gain of 2.12
(to enable full scale deflection of X-Y recorder on non-variable
range) and buffered, (see Fig. 12). The depth signal is going to
three amplifiers, each having gain of 1.3, 2.6 and 5.2, corresponding
to full scale depths of 100, 50 and 25 metres respectively. After
the selector switch, inverting buffer stage introduces front panel
adjustable offset to nullify barometric pressure differences. A1l of
the gains, signal polarities etc., are presetable allowing match of -
sensor output voltages to any range on any X-Y recorder, thus removing
the need for recorder with special ranges as was the case in the past.
At the same time recording is done on non-adjustable range position of
recorder attenuator, removing the uncertainty of operator F.S. (non)



‘calibration.
The filter selection is done by pushing “filter adyance"

button and its position is displayed on a meter.



. 3. SPECIFICATIONS
TRANSMITTANCE :

Power Transmittance Range

Equivalent attenuation
‘coefficient range

Filter center wavelengths

Spectral bandwidth
(full width at half maximum)

Receiver field of view
Accuracy + linearity

Precision
Drift

Temp. drift

' Temperature time constant
Sample dimensions_
Flow speed of response

Temp. range
Output

Input power at sensor head

Sensor head mass (including
cage)

Cable mass
Sensor head size (including
cage)

DEPTH

Range

Output

Accuracy + Lineafity
Power

99% ~ 1%
20 db dynamic range

0.04 - 18.4 m™' (1/4 meter path
length)

430, 480, 530, 580, 630 nm|

5 nm

30 nm (nom.)

0.9° (in water)

+3% F.S. (does not inherent errors
due to field of view)

1% F.S.

+2% F.S. after 1/2 hr. warmup at
room temperature

<+0.3%/°C for Wratten 45 filter
<x0.15%/°C for F.S. for interference
filters

>1 hr,
S5mmg x 260 mm

<400 ms to 63% final value
<2 s to 98% final value

0-30°C

0 - 3V F.S. (100% transmittance
in water)

28 V nom. 350 mA
25 kg (in air)

10 kg (in air)
750 x 450 x 400 mm

0 - 100 mF.S.
0-5VF.S.
0.3% F.S.

28 VDC + 8 VDC 4 VDC - 35 mA




. SURFACE CONTROL ENCLOSURE

1. X-Y Recorder
. X-axis transmittance
k Y-axis depth

2. Filter Position Meter
3. Barometric Compensation Control
4. Depth Range Switch

Power _ 110 VAC, 70 W
Size 510 x 390 x 300 mm
Mass : 15 kg




10.
1.

12.

13.
14.
15.
16.
17.
18.

OPERATING INSTRUCTIONS

Plug in sensor cable, make sure sensors are plugged in on other
end of cable. '

Make sure power is turned "off".

Plug in "110 ,VAC power" cable.

Turn sensor power to "“on'", recorder power to "on - servo off", pen
"up". Allow 30 min. for warm-up. Note that "filter position”

_meter will indicate "#5". This does not meanv#5 filter is sé]ected.

It only indicates indecisive state after power turn on, Always
push "filter advance' after power up, to get desired filter in

position.

Insert chart paper. Turn "chart" to "hold".

Turn X & Y "range" controls to "1V/DIV". (marked with yellow
sticker "A")

Turn recorder power to "on - servo on".

Turn "depth range" to "zero".

Adjust X & Y "zero" controls to bring pen into "zero cal." position
on chart paper. |

Make sure that transmissometer optical faces are clean and dry.
Turn "depth range" to desired full scale depth selection

"25, 50 or 100 m". |

The pen moves to 85.5% which is F.S. air transmittance. If there
is any'offset on either side of depth zero 1ine, it is due to bar-
ometric difference. Adjust "barometric pressure compensation" to
bring pen to zero (Y direction only).

Lower the pen. (Remove protective plastic cap)

Do your profile. (Down-welling)

If up-welling trace isn't desired, turn "pen" to "up"“.

Replace chart paper, mark required data.

Push "filter advance" to next filter. (If desired)

Repeat from #12 on. Note that 85.5% reading in air will not be at-

tained now, unless transmissometer optical faces are clean and dry

of water droplets.



19.

If 85.5% reading in air can't be attained (more than +1% of
reading) turn "X-range" to position marked with yellow sticker -

"B", Use "X vernier" to set pen to 85,5%, Note that vernier is

only active in "B" position.

B L
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