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YOUR CURRENT NETER SHOULD BE RECEIVED WITH THE FOLLOWING ITEMS . PLEASE CHECK WHEN
UPACKING TO BE SURE THEY ARE INCLUDED.
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6011MK2 CURRENT METER

VISIBLE SENSORS, PRESSURE & CONDUCTIVITY

WIRE MOORING STANDOFF FRAME ( W./ANODES ) AND WIRE STOP
RAM MEMORY CARTRIDGE

OPERATORS MANUAL

* RAM MEMORY CARTRIDGES AND RAM READER KITSARE PRICED SEPARATELY

IFANY OF THE ITEMS ARE MISSING, PLEASE CONTACT G.O. ASAP
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1INTRODUCTION

The General Oceanics model 6011 MKII is a battery-powered RAM recording current meter. It
measures current by measuring theangleof tilt of itsown housing when suspended from asuitable mooring.

Wings on the housing orient the meter with the current, the direction of which is then determined by a
solid-state flux-gate compass. The absence of rotorsand other delicate externad sensors, together withits
extremely low power consumption, make the meter ided for long term deployments in the degp ocean,

whileits smal size and ease of handling make it the choice for much inshore work.

Themeter incorporatesared-timeclock. Thismeansthat Universal Coordinated Time(GMT) isrecorded
witheach datapoint onthe RAM cartridge. Log keeping and dataandysisarethereby smplified and there
is less chance of ambiguity in interpreting the data record. The red-time clock is powered by its own
battery, which is separate from the meter's main power battery, and which has afive-yeer lifetime.

The basic meter records temperature as well as the data for current speed and direction. Sensors to
measure conductivity and pressure are also available as options.

In the "Vector-Averaging” mode, the internal microprocessor computes the average east and north
componentsof current from anumber of individua readings and records only those averageson the RAM
cartridge, a data compression technique which increases the effective capacity of the cartridge by up to
thirty-two times. The microprocessor aso computes and records the standard deviation of the averages
to provide information on the noise environment of the meter. Vector-averaging isthe preferred mode of
operation. It providesthe maximum amount of dataand requirestheleast amount of post-deployment data
processing.

After the meter has been recovered the RAM cartridge must be processed. General Oceanics offersthe
sarvice of reading RAM cartridges and supplying a complete range of data products. Alternatively, the
user can acquire a model 6011RR RAM reader to interface with anyone of a range of desk-top
computers, which adlows the user to process the data himself.

General Oceanics can supply auxiliary hardware to facilitate deployment of the modd 6011 current meter
in awide range of Stuations. Deployment from a fixed structure such as an ail rig or harbor pier isthe
easiest to set up. For near-bottom measurements, a "galows' frame is available which provides a fixed
point mooring a a known height in the water. Most depl oyments use awire mooring with either asurface
or sub-surface float. For this gpplication a"stand-off" is used, which can be clamped to the wire a any
depth without cutting or damaging thewirein any way. The stand-off not only keepsthe meter clear of the
wire, but also de-couples the meter from mooring motion. Both a standoff and a wire stop are supplied
with the meter.

The design of the stand-off and the operating principle of the meter itsdf both help to smplify mooring
design. Being able to clamp the stand-off at any point dong the wire makes it easy to re-configure a
mooring to meet changing operationa requirements Also, since the meter takes up an angle of tilt
determined only by the current, the tilt of the mooring itsalf isasecondary congderation. Thismeansthet,
particularly in high current regimes, buoyancy requirements and anchor weights can be gresatly reduced.

The meter isnormaly supplied with astandard fin which covers the speed range zero to 225 cn/sec. For
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greater resolution at low speeds or to extend the range to higher speeds, low-speed and high-speed fins
areavalable.

2 PRINCIPLES OF OPERATION
2.1 Basis
The Mode 6011 MK 1 current meter is a microprocessor controlled data logger which captures data

from a number of sensors and then records them on aRAM cartridge. The overdl operation of the meter
is best explained by the smplified program flow chart shown in Fg. 1.
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2.2 Vector Averaging

In the vector-averaging mode, the microprocessor proceeds to compute the north and east components
of current immediatdy after it has read the orientation sensors. To compute the components it needs to
know which of thethreefinsarefitted to the meter. Thisinformation is provided by the setting of the mode
selector switch: positions 2, 3 and 4 for vector averaging with low, standard and high speed fins. The
number of samples over which the average istaken is determined by the setting of the samples-per-burst
switchon thered-time clock board. AsshowninFig. 2, alinecdled "burg gatus' remainslow during the
burst period. All the time the status line is low, each component is added to a running totd. If it is high,
sgnding the end of the averaging period, the running totd is divided by the number of samplesto arrive
a the average. Standard deviaionistreated in asimilar way. The meter then goeson to read thered-time
clock and the outputs of the environmental sensors. Each reading is tagged with time and recorded to
RAM. Findly the meter is powered down. This means that battery power to the sensors and any other
high current componentsis switched off; only the essentia time-keeping componentsand some of thedata
memory remain operating. Hence, current consumption between samplesisreduced to afew micro amps,
dlowing the meter to operate for up to one year on asingle battery. One can see from the last part of the
flow chart that time, date and the readings of the environmenta sensors that are recorded correspond to
the LAST of the samples used to form the vector averages of current, a point that may be sgnificant in
data interpretation.

Cdlibration tables for dl three fins are stored in the meter so that if afin is changed it is necessary to set
the mode sdlector switch to the new position. The tables for metersfitted with pressure and conductivity
sensors are dightly different from those without.
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2.3 Self test

An externd ON/OFF switch ismounted on the end cap of the meter's pressure housing. Asthe hardware
block diagram in Fig. 2 indicates, when the switch isin the ON position trigger pulses from the red-time
clock are dlowed to reach the power contral circuitry and the meter cycles through its measuring and
recording functions as aready described. In the OFF position the meter remains in the quiescent, low
power, condition. Turning the switch from OFF to ON triggers a sdf-test and initiaization sequence.

3 CONTROLSAND INDICATORS
3.1 User Operated Controls

The Modd 6011 MKk Il current meter has a number of user-operated controls which select the various
operating modes and sampling intervals. Most of the controls are mounted on the main printed circuit
boards (see Fig.3) and are accessible only when the meter iswithdrawn from its pressure case. The one
external switch ismounted on the end cap opposteto the swivel end. Conductivity and pressure sensors,
when fitted, are mounted on the same end cap.

3.2 External ON/OFF Switch

Thisrotary action switch controlstheflow of trigger pulsesfrom the clock board to the main board. Inthe
OFF posgition no pulses get through and the meter remainsin its sandby state drawing minimum battery
current. Inthe ON position the meter istriggered into operation at the rate set by the sampling-interval and
burgt-sampling switches. If the meter isout of its pressure case, the successful progress of the routine can
be followed by counting the eight flashes of the slf-test lamp.

Normdly, this switch will be turned ON or OFF once or twice as part of the check out procedure and
then left OFF until just before deployment.

3.3 Sampling Interval

This switch sats the basic sampling interva of the meter in dl its operating modes. Operated with the aid
of asmall screwdriver, this 10-position switch selects intervals from 7.5 seconds to 60 minutes. See
SPECIFICATIONS for the full range of availableintervals.
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3.4 Burst Length

A 6-position switch sdlects the number of samplesin aburst. The numbersavailableareoneto 32in 1:2
steps. This switch sdects the number of samples over which the average is taken. In postion six, for
example, aburst of 32 sampleswill be averaged before being recorded as asingle vaue. With the switch
in position one, the burdt length isa single sample.

3.5Burs Interval

A 4-position switch determines the interval between the samples to be used in avector average. Thus, if
aburg of eight samples and an interva of four seconds are selected, the effective averaging period will
be 32 seconds.

3.6 Trigger Reset

Pressing this button resets the counting circuitry so that trigger pulses can be made to occur at a known
time in each hour. The generd ruleis that the firgt trigger pulse occurs a atime one haf of the sdlected
sampling interva after pressing the reset button. If asampling interva of one minute has been sdected, for
example, then the first trigger will occur 30 seconds after pressing the trigger reset button, the next at one
minute and thirty seconds, the next a two minutes and 30 seconds and so on. The genera rule does not
apply for the 30 and 60 minute sampling intervas. In both casesthefirgt trigger occurs 22.5 minutes after
resat; dl the following ones are at the selected intervals.

The red indicator lamp next to the button provides a positive indication that reset has occurred.

The push-button has no effect on the setting of the real-time clock.

3.7 Mode Selector

Thisswitch, mounted on the opposite Side of the meter from the other four controls, determinesthe vector-
averaging mode. Position 1 is for factory use. Positions 2, 3 and 4 select the vector averaging mode.
position 2 should be used if alow-speed fin isfitted to the meter, 3 for a sandard fin and 4 for a high-
speed fin. When computing the vector averages, the microprocessor examinesthe switch setting in order
to select the correct fin calibration look-up table.



3.8 Sdf-Test Lamp

Whenthe meter self-test istriggered by actuating the externa ON/OFF switch, thislamp flashes at therate
of eight times in three seconds as the test proceeds.

4 RAM MEMORY OPERATION
4.1 Introduction

RAM Memory isasolid-state memory system which replacesthe moretraditiond tape recorder and data
cassette for long term storage of the data gathered by the current meter. It makes use of aremovabledata
cartridge containing itsown 10-year battery power source. The cartridgeis smdler than astandard audio
cassette, offersup to twice the data cgpacity, and can be quickly and conveniently changed inthefield with
no externa equipment.

The design of theRAM Memory incorporatesanumber of festuresto ensurethat recording will take place
religbly during adeployment and that data.cannot be accidental ly erased after arecovery of the meter. For
ingtance, amechanicd interlock preventsthe user closing the pressure housing if the cartridge isincorrectly
seated inits holder and a sdf test procedure warnsif the cartridge's internd battery has run down. After
recovery, a write-protect switch on the cartridge can be s, thus making it dmost impossible to
inadvertently erase the stored data.

A smple reader is available (6011RR) which plugs into an expansion dot of an I.B.M.* P.C. or PC/XT
desktop computer. This, together with software which is supplied by Generd Oceanics, dlows the user
to read and process the data stored in the cartridge.

*Regigtered trademark of International Business Machines Corporation.
4. 2 Cartridge Data Capacity

Cartridges are availablein nomind capacities of 64, 128, 256 and 512 kilobytes. Each datarecord in the
meter is stored as a 13-byte word. In addition, 13 bytes are used to store the insrument seria number
together with some information used interndly by the meter itsdf. Taking as an example a 128 kbyte
cartridge, we can now caculate its capacity in terms of data records. The actud Sze of the cartridge is
131,072 bytes. This leaves 131,059 bytes for useful data, which is equivaent to



10,081 complete data records. The corresponding figures for the other sizes are 5,040, 20,163 and
40,328 data records. The largest capacity cartridge, therefore, alows recording once every ten minutes
for dmogt afull year.

5INSTRUMENT PREPARATION
5.1 Battery Capacity

First check that there is sufficient battery capacity remaining to run the instrument for the planned
deployment period. The only way to be sure of thisishby keeping an accurate record of battery use onthe
labd provided onthe side of the battery. If there isany doubt, use anew battery. (Refer to section 6.3.1
Battery Life)

5.2 Battery Replacement

The actua removal and replacement of the battery isvery straight forward. The gray plastic battery holder
ishdd in place by a short retaining bar which is secured with a single captive screw. Battery connection
is via the blue 5-pin connector at the end of the short pigtail. As the battery holder is being did into
position, take care to guide the pigtall into the dot provided.

5.3 Switch Settings

Firg sdlect the mode, selector switch. If vector averaging then make sure the switch pointsto the correct
fin. Then set the burgt-interval and samples-per-burst switches for the desired averaging period. Thirdly,
bearing in mind the congtraints pointed out in paragraph 8., sdect the sampling interval to match the
planned deployment period. Findly, press the trigger reset button to lock the triggering sequence in the
right phase with the redl-time clock.

Again, for many gpplications, averaging over 32 samples at 2-second intervas (Samples-per-Burst=32:
Burgt Interval=2sec.) provides good coverage. The sampling interval can be set anywhere between 2
minutes and 30 minutes, depending on the duration of the deployment.

Whentheinstrument has been prepared asjust described, activate the externa ON/OFF switch to trigger
the salf test sequence (eight flashes of the self test lamp). Some practice may be needed in positioning the
meter SO that the self-test lamp can be observed while activating the externd switch. If dl iswdl & this
stage the switch should be turned off and the meter sedled in its pressure housing.
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5.4 Sealing Up

The important points at this stage are (1) place ades ccant bag in the pressure housing, and (2) make sure
that the sngle O-ring sed, and its mating surface, are clean, lightly greased and undamaged. CHECK
THAT THE SERIAL NUMBER OF THE HOUSING MATCHES THAT OF THE METER'S
ELECTRONICS. Sidethe meter carefully into the housing, checking thet the battery pigtall istucked out
of the way. Turn the meter so that the alignment hole in the end cap matches the one in the housing. As
the meter isdriven home, the pin at the end of the meter should engage thelocating holein thefar end cap.
Secure the meter using the thick nylon monofilament locking cord. It should dide into the matching half-
groovesinthe end cap and the pressure housing until only the L-shaped termination is exposed. The short
end of the L isthen pressed into the digned holes. This ensuresthat the meter'sinterna sensorsare lined
up with the center line of thefin.

5.5 Deployment

After the meter has been prepared as described in the foregoing paragraphs, al that remainsisto TURN
THE EXTERNAL SWITCH ON and attach the meter to the mooring.

5.6 Fin Change

If the meter isto be used in areas where very high or very low currents are expected, the standard fin can
be replaced by one with the appropriate range (see SPECIFICATIONS for ranges available). Thefinis
secured by two cabletieswhich rest in groovesin the pressure housing (see section 12.3 for part numbers
of replacement ties). Thefinisaigned with the meter'sdirection sensors by the nylon bolt at the swivel end
of the housing; the bolt isin turn secured by alocking screw in one of the lugs of the end cap. Note that
dthough the fin can be changed, THE PRESSURE HOUSING AND ELECTRONICS PACKAGE
MUST STAY TOGETHER AS A PAIR TO PRESERVE THE ACCURACY OF CALIBRATION.

6 DEPLOYMENT

6.1 Preparing for Deployment

In preparing a meter the user should, in genera, follow the procedures detailed in Section 5
(INSTRUMENT PREPARATION) of the Operating Manud.

The mode sdlector switch (described in section 3.7) should be set to position 2, 3, or 4 depending on
whether alow, standard or high speed fin isfitted to the meter.
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Fig.1 shows the RAM Memory cartridge in place in the current meter. To plug in the cartridge Smply lift
the latch, turn the cartridge so the write-protect switch faces outwards, and insert it into the 30-pin socket.
If the cartridge is not properly seeted, the latch will not spring back to its fully closed position and it will
be impossible to dide the meter into the pressure housing.

Finaly, set the write-protect switch on the cartridge to OFF, plug in the battery, and turn onthe externd
ON/OFF switch. The meter will then go through a self-test routine as indicated by the Sdlf-Test lamp
flashing eight times. If the lamp does naot flash, check that the cartridge is properly plugged in with the
write-protect switch off.

6.2 Unplugging the Cartridge

When the current meter is recovered at the end of a deployment it will be necessary to remove the
cartridge from the meter in order to read it. The cartridge is S0 designed that it is very difficult to lose or
dter the stored datawhile unplugging it. However, to be absolutely sure, the following procedures should
be followed:

a)Asthe meter arrives on deck set the External ON/OFF switch to

the OFF position and note the time.

b)Rinse with fresh water and dry the meter asusud.

c)Remove the meter from the pressure housing.

d)Set the write-protect switch on the RAM cartridge to the ON  position.

€)Unplug the battery.

f)Lift the latch (see Fig 1) and remove the cartridge from its socket.

All the time the cartridge is out of the meter the write-protect switch should be left in the ON position.

6.3 Other Notes
6.3.1 Battery Life

RAM Memory drawsless power from the battery alowing more readingsto be taken. For instance, when
taking 32-sample averages, the battery has enough energy for 40,000 32-sample averages. So, the
maximum deployment time is one year OR the time to record 40,000 32-sample averages OR 80,000
16-sample averages OR 160,000 8-sample averages, whichever is the shortest. Note that the 40,000
averages could be recorded in a single deployment using a 512 kbyte cartridge or in a series of
deployments using a 128 kbyte cartridge severa times.



6.3.2 Last Record Data L oss

The RAM Memory system can loose some data as a result of the averaging processitself. For example
in the process of assembling a 32-reading average, the meter is switched off just before taking the 32nd
reading 31 data points have been lost.

6.3.3 Monitor Connector

The monitor connector is disabled except for the manufacturers use. To check out ameter, itisasmple
matter to record afew minutes worth of data and then read the cartridge.

6.3.4 Serial Number Record

The first two bytesin the RAM Memory cartridge are used to record the meter's full seria number.

6.3.5 Data Format

Data within the meter are handled as binary numbers, each having sufficient bits to match the required
precison. Asthe dataare prepared for recording the individual numbers are stacked end to end to form
astring 104 hitslong. During the recording process itsdlf the string of bitsis stored in the RAM Memory
cartridge eight bits at atime as 13 bytes. The bits for each record are organized as follows in the order
shown:

Data Number of Bits
Month 4
Day 5
Hour 6
Minute 12
Pressure 12
Temperature 12
Conductivity 12
East current component 12
West current component 12
Standard deviation in east component 12
Standard deviation in west component 12

Totd 104



The way in which each piece of data is encoded and the sgnificance of each hit in the record are as
follows

Number of bits Vector Averaging
1 1
7 Serid Number
4 Month
5 Day
5 Hour
6 Minute
12 Pressure
12 Temperature
12 Conductivity
12 East Component
12 North Component
12 E. Std. Devidtion
12 N. Std. Deviation
112

7BATTERY

7.1 Battery Safety

Lithium batteries store alarge amount of energy in asmall volume so they should dways be handled with
care. The following rules should be followed:

DO NOT incinerate, short circuit, puncture, crush or disassemble
the battery.

DO NOT attempt to re-charge the battery.

DO NOT store or usethe battery at temperatures

above 72 deg. C.
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8 CAUTIONARY NOTES

8.1 Choice of Sampling Interval

When vector averaging, the sampling interva must belong enough to dlow the meter to completeitscycle
of operation. For example, if aburst length of 32 samplesis sdected together with aburst interva of two
seconds the cycle takes dmost 64 seconds to complete. In this case the sampling interva should be no
less than two minutes.

(since the next shortest interval, one minute, is insufficient to accommodate the complete cycle).

If too short an interva is inadvertently sdected, the meter automaticaly compensates, for many
combinations of burst length and burgt interval, by ignoring the intermediate trigger pulses. However, at
begt, this can only complicate later interpretation of the data record.



9 SPECIFICATIONS

Speed:
Sensor: Force-baance tilt sensor.

Range: 0 to 300 cm/sec. (with appropriate fin) Accuracy: +/- 1 cm/sec.

Resolution: +/- 1 cm/sec.

Direction:

Sensor: Three-axis flux-gate compass
Accuracy: +/- 2 degrees.

Resolution: +/- 1 degree.

Temperature:
Sensor: Aged linear thermistor
(Yelow Springs Instrument Co. Type 44202)
Range: -5 to +45 degrees C.
Accuracy: +/- 0.25 Degree C.
Resolution: +/- 1/64 Degree C.
Thermd time congant: <2 MINUTES

Conductivity:

Sensor: Inductive Toroid
Range: 0 to 75 mS/cm.
Accuracy: +/- 2.5 mScm.
Resolution: +/- 0.1 mS/cm.

Pressure:

Sensor: Strain gauge.
Range: 0to 10,000 p.sii.
Accuracy: +/- 0.5%
Resolution: +/- 0.1%

Internd clock:

Type Quartz crystd.

Accuracy: +/- 0.1 second/day

Outputs: Trigger pulses. Date and time information.

Power: Lithium battery independent of meter's main battery.
Batery life: 5 years.

Sampling intervd:

Selected by 10-position switch.

Avaladleintervas 7.5, 15, 30, 60 seconds,
2,5, 10, 20, 30, 60 minutes.
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Burg sampling:

Samples per burst selected by 6-position switch;
2,4, 8, 16, 32 samples per burst.

Burst interva sdected by 4-position switch;

2, 4, 8, and 16 seconds.

Data capacity:

Cartridges are available in nomind capacities of 64, 128, 256 and 512 kilobytes. Each datarecord inthe
meter is stored as a 13-byte word. In addition, 13 bytes are used to store the instrument seria number
together with some information used interndly by the meter itsdf. Taking as an example a 128 kbyte
cartridge, we can now calculate its cgpacity in terms of data records. The actua size of the cartridge is
131,072 bytes. This leaves 131,059 bytes for useful data, which is equivalent to 10,081 complete data
records. Thecorresponding figuresfor the other sizes’5,040, 20,163 and 40,328 datarecords. Thelargest
capacity cartridge, therefore, dlows recording once every ten minutes for dmost afull year.

Daatrandation:
Using Model 6011RR reader with desk-top
computer {e.g., |.B.M. *P. C. or compatible).

Battery:

Two D-gze lithium cdls with capacity of 14 amp-hours.
Output: 7.8 volts

Life: up to one year, depending on operating mode.

Pressure case dimensions:
Length: 54.9cm. Diameter: 10.5cm

Weights.
Inair: 90 Kg. In Water: 4.5Kg.

Pressure Sedl:
Single O-ring.
Tool-free opening and closing using General Oceanics standard plagtic cord seding system.

Exposed materid:

Plagtic and hard-coat anodized dichromate seadled duminum.
Wing characteridtics:

Low speed: 0 to 70 cm/sec.

Standard: 0 to 225 cm/sec.

High speed: 0 to 300 cnm/sec.

17



10 MOORING METHODS

Figs. 4 and 5 illugtrate possible ways of deploying the Modd 6011 Mkl current meter. Itslightnessand
compactness congderably ease the expense and difficulty of designing moorings. In deep-seamoorings,
especidly, the savings are enhanced by the reduced requirements in floatation, anchor weight and cable
sze.
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11 CALIBRATION CURVES

On the following pages are Six cdibration curves showing tilt angle as afunction of current speed for the
low-speed, standard and high-speed fins. For each speed there are two curves. One is for meters that
have no environmenta sensors the other is for meters fitted with a conductivity sensor. The addition of a
pressure sensor does not change elther calibration curve. A temperature sensor isfitted to al model 6011
meters but snceit is buried in the end cap, it too has no effect on the cdibration curves.
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12 MAINTENANCE
12.1 Routine Care

Because of its smple design, the Mode 6011 requires very little in the way of routine maintenance. The
main battery should be replaced asrecommended in section 6.3.1 of thismanual. The batteriesinthereal-
time clock have alife of five years. Changing these batteries entails removing the protective covers and
re-setting the clock using specid equipment available only at the factory. For this reason, it is
recommended that meters be returned to General Oceanics, Inc. when the clock batteries become due
for replacement.

Before each deployment, lightly grease the o-ring sedls and check them for damage. If thereis any doubt
about their integrity, they should be replaced. After adeployment, remove any marine growth, exercising
gpecid care in the region of the conductivity and pressure sensors, and thoroughly rinsethe meter in fresh
water. Remove the main battery and store it separately if the meter is left unused for more than a few
weeks.

12.2 Antifouling Treatment

To protect it againgt marine growth during extended deployments, the meter can be trested with anti-
fouling paint. The following procedure uses material which are reedily available at boat supply stores and
which are compatible with the duminum of the pressure case and the plagtics of the fins. The layers of
paint have anegligible effect on meter cdibration.

Step 1: Clean housing thoroughly with hot, sogpy water and rinse. Allow to dry and wipe thoroughly with
acetone to degrease surface.

Step 2. Remove the ABS wing from the current meter pressure housing. Then apply two thin coats of
Pettit Meta Primer to the pressure housing, alowing at least 2 hours drying time between coats.

Step 3: Apply two thin coats of Pettit Vinyl Red Undercoater. Thisformsthe prime barrier to protect the
auminum. It isimportant that two thin coats, instead of one thick one, be used to ensure total coverage
of the aluminum. Also apply two coats of undercoater to the ABS wing to ensure better adhesion of the
antifouling coating. Remember to leave at least 2 hours between coats. If possible, apply the undercoater
with a gprayer. For thinning and cleaning use Pettit # 140 Vinyl Thinner.

Step 4: Applying the antifoulant. Pettit Alumiguard is recommended because of its compatibility with
aduminum. The current meter may be painted then shelved for up to 3 monthswithout the treatment loosing
its effectiveness. Two or more thin coats should be gpplied; if expected use isin a high growth area put
on up to 5 thin coats. Recoat time is from 1 to 4 hours. wait at least 16 hours after the last coat before
immerson. Remember to coat the wing when using the antifoulant. Pettit # 140 Vinyl Thinner is used to
thin the paint and for cleanup.
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12.3 Spare Parts

The following are the Generd Oceanics reference numbers to the more frequently used spare parts.

Item G.O. Reference #
Standoff 6011SO
Wire Stop 6011WS
O-ring 81-0153
Desiccant bag 99-0611
Cabletie- fin 48-1225

High-speed wing 6011000004
L ow-speed wing 6011000003
Standard wing 6011000002
Battery 6011BL



