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IVTROI!UCTIQV

The llodel SL-1A tide guage system was developed by Oregon State University

for the U.S. Coast Guard so that several Ihth Coast Guard District stations

can have direct readout of tide level on the communicator's panel for their

own operational uso and for reporting to hational 4'cather Scr;ice storm-

surge forecasters in scheduled weather reports,

The tide guage ia a HeathkiP <lod, ti 1-1031 fathoeetet, aodi fied to ptoduue
an output voltage proportional to water depth. The transducer and electronics

unit are mounted on the hoatdock float, the output signal is transmitted

via landline to a meter display on the communicator's panel, An adjustment

in the electronics unit permits the meter to be read in sea level height

relative to .'Jean Lower Low Nater ~ft.!.

The submerged tr- nsducer unit should be kept free of marine 1:rowth by

periodic c leaning; no other routine servicing is required.



11odel SL-1A System



THEORY OF OPERATION

The electron'cs unit generates a 0. 8 ms pulse of 00Kli-�energy 60 times

per second, and the pulses enter the seawater thru the barium titanate

transducer which is aimed at the seabed. Since the pulse travels at

about 4,800 ft./sec. in seawater, and succeeding pulscs must not overlap

at the transducer, the maximum range of the system is about -l0 ft. For

13th District stat ions, the maximum tide height, including storm surge,

is less than +15 ft. ALLÃ; therefore, the system can be installed at any

float location where the seabed is no deeper than about -20 ft. MLL'I",.

The transmitted pulse is reflected from the seabed, returns to t'h e

transducer, is amplified and then rectified and smoothed. Travel time

 depth! is determined by a flip-flop which is turned on by the transmitter

pulse and turned off by the received pu'.se. The flip- Flop output is

averaged and amplified in an operational amplifier which also has a bias

adjustment to compensate for the seabed depth below lILLli', The on-amp

output drives the display meter directly.

For readout stability, all circuits arc supplied from well-regulated

power supplies which are in turn driven by standard i10v., nnli , lg

commercial po~er.



EQUI Pi~iE NT

TRANSDUCER

The barium titanate transducer is housed in a threaded cast brass holder.

The unit is attached to the dock float by means of a water-eight PVC

pipe and fitting arrangement, Fig. 1, to protect both the sensor and its

coax feed cable. The transducer unit has no adjustments and requires

no servicing other than an occasional cleaning of the transducer face

 growth on the face reduces effective transmitter power!.

ELECTRONICS UNIT

Fig 2 is the electronics panel mounted in its enclosure; Figs 3a and 3b

show the front and rear of the electronics panel. Electrical connections

to the power source, the transducer and th» display unit are at the

bottom of the enclosure and are connected to the circuitry through two

barrier strips on the electronics panel.

DISPLAY UNIT

Figs 4a and 4b shows the display meter that is to be mounted in the

communicator's panel. A gain-adjust rheostat is mounted behind the meter,

and is set during system calibration.



Transducer Housing

PVC pipe Protective Hose
 coax inside!

Transduc



Fig 2

Eiectranics Unit Mounted in Enclosure

P-2
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INSTAI.LATIQN

TRANSDUCER UNIT

The protective PVC mounting for the transducer s attached to the float

by four lag screws, and the position of the unit adjusted o that the

transducer face is about one foot below the water surface, The coax feed

cable is fed thru a protective 20 ft. coil of 3/4 inch garden hose to the

electronics unit, to allow for float movement relative to the dock ramp.

El.ECTRONICS UNIT

The electronics unit is normally mounted near a commercial power box on

the ramp leading to the float, and as near as possible to the transducer

unit Four I/4 in. mounting holes are provided in the enclosure for

attachment to the ramp. Feed the power connector cable IP-I! to a commercial

110v, 60 H-, lg power socket; attach the transduc r coax BNC, P-3, to the

BNC connector at the bottom of the enclosure. Fe d the P-" coax to the

nearest landline terminal box, and attach the two ends to an assigned pair,

designating "ground" to the appropriate wire at the terminal block.

DISPLAY UNIT

Install the meter in an appropriate spot in the comm. panel; feed the RCi-

58U coax cable from the landline terminal bov to the meter board mounted

behind the meter and mate the BNC connectors provided. Connect the two

leads at the terminal'box to the assigned pair. Observe polarity of the

landline; one wire must be designated "ground" from the meter a!1 tl'e way

back to the electronics unit.
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CALIBRATION

To calibrate the unit, determine 1! the depth of the seabed below the

float with a leadline and 2! the tide Lovel at that time  from local tide

tabLe or NOS guage!. Turn power switch S-1 ON. With multimeter on 2 volt

or greater scale, set R60 so that the negative BIAS VOLTAGE at TP-4 on

the OSU board is:

-IDepth at float  ft.! - Tide level  ft.!] X .12 = BIAS VOLTAGE

[I f depth at float is 14 ft, tide height is + 4 ft MLLW, V=-�4-4! .12 =- 1.2v,f

With oscilloscope  sweep 2msjcm, vert. gain Sv.jcm~, observe

RECEIVER OUTPUT at TP-2 on the OSU board; adjust SENSITI VITY COVTROL, R22 on

the OSU board so that a steady +R,Sv. pulse is obtained  lo gain will give

intermittent received pulses, too high gain will give spurious pulses walking

thru steady received pulse!. Vote that the transmitter pulse .s not seen at

TP-2 because of the blanking circuit on the ileathkit board. Ti.�e from lead-

ing edge of transmit pulse to leading edge of received pulse is t ms.!=.4 z depth

 ft,!, or depth  ft.! = 2.4 x t  ms.!.

Leave the circuit in operation, close and latch the enclosure anct go to

the display meter at the comm. panel. Adjust GAIN CONTROL, R-64, to give

proper tide level reading on the meter.

This completes the calibration sequence. Observe operation of t.he system

for several days at various tide levels, and adjust GAIN CONTROL slightly,

if required.



OPERATION

Once the calibration cycle is completed and the enclosures secured, tide

readings may be taken directly from the display meter without further

attention to the electronics.

SERVICING

The transducer underwater face and cast housing should be cleaned of

marine growth as needed, to assure consistent system operation.

Development testing has shown that cleaning every three months is

necessary, and a monthly cleaning is desirable. The system electronics

require no routine servicing.

TROUBLE StiOOTING

Fig. Sa is the wiring diagram of the electronics u»it, Fig. Sb is the wiring

diagram for the OSU board and Fig. Sc is the wiring diagram of the modified

Heathkit board, Table I lists field replaceable components not identified

on the schematic; Table II is a trouble-shooting guide for field maintenance.

Trouble shooting requires a multimeter and any 1ow frequency  Ii%lz band~ idt!>!

oscilloscope wit.h adjustable sweep speed.
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fABLE I

COMPONENT LIST

Tide Guage SL-1A

 not identified on schematic!

Enclosure, 3IC

Transducer

M-l, Meter

PS-l, Poser supply

T-1, Trans former

IC-1

IC-2

T1587

IN 4002

IN 4149

02, 3

04,5,6

R 22, 1K Pot.

R 64, 10K Pot.

Q4, 11, 12, 14, 18, 19, 21

Q5, 6, 7

Q8, 10, 17

Hoffman, A1008CHAL

Heath, 473-6

API/LFE, lma., N5000~0000

CALEX Mod. 22-100, + 15 v. regulated
9 100 ma.

110v. /6. 3v. Ia . 3a, A I1i ed, 502-0100

Fai rchi 1d, CD4001

Fairchi1d, UA741

Ohmite, CLU1021

Qhmite, CLU1031

2N3393

X29A829

2N3416



TABLE I I

TROU B LE- SI<OOT I NG GU I DL'

Tide Guage SL-lA

S Y'«IPTOi~ I Cl IEC'~

Offscale right

~Ieter at mechanical =ero

lleter readings high or low

No transmitter pulse at TP-1

No receiver pulse at TP-2

4o flip-flap output at TP-3

blanker circui: Q-18, Q-19 inoperative
 residua 1 t-.ansmit trailing edge turns
CD 4001 off pr~ maturelv!

Transmit/receive pulses OK, but
TP-3 flip-flop outpu. is constant
at - 1 ms.

Lhl I 41 fai led, PS-I failed, P-1 not
connected, S-l off, P-I blown

Xo output from LM 741 meter ampl.

No 15v. supply

.'«'o ~ 8, Sv, supply

Display met c1
 landline o; en
landline short

4o gain control with R-bA

Display meter reading

Offscale left

!«o trigger pulse at Q~

No bias voltage  'I'P-4!

Meter polarity reversed, bias
setting too high  'TP-P!, hlanker
circuit  Q-21! inoperative, no
transmitter pulse  TP-I!, transducer
cabl.e not connect' d or shorted, no
trigger pulse ~ , CD 4001 failed

bias sett n, too lo»  TP-A!, receiver
inoperative  TP- ! Q-9 thru 0-14

P-1 not connected, F-I blown, S-l
off, PS-1 failed  no lgv., or
+8.Sv.!, meter or landline cable or
P-3 open/not connected, Li~l 741 failed

check bias sett'ng  TP-A!, redo
calibration nrocedure

S-1 off, F-1 b'own, CD 4001 failed,
P- 1 not connected, I' S- 1 failed

no trigger pulse at 6, Q � I to Q-8
failed, PS-1 i ailed

no transmitter pulse at TV- 1, Q-9
to Q- 14 failed, transducer not
connected or no po lflt.ln<' at seabed,
Q-21 shorted

no transmitter' pulse at TP- 1., no
receiver pulse at 'IP-2, CD 4001 failed

PS-1 failed or shorted, P-1 not
connected, S- 1 off, V-I bio»n

PS-1 failed or shor ted, P- I not
connected, S-' off, F-1 blown,
Q-17 failed

R-60 at bottom. -1 v. su: pl r fii led
 PS-1!

1 I cui t ol!en/short
P-2 not connected,

rid!




