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Section

1-0. Introduction

Thank you for purchasing the RD Instruments (RDI) Workhorse Monitor (Direct-Reading) or
Sentinel (Self-Contained) Broadband Acoustic Doppler Current Profiler. This manual is designed
to help first time ADCP users to unpack, set up, and test their ADCP.

1-1. Getting Started

Y ou are probably eager to get started, but take a moment to read a few words of guidance. We
have tried to make the ADCP and its manual/s easy to use. However, the ADCP is a complex
instrument. Y ou must take time to read the manual/s.

The Read Me First covers:

This booklet contains last-minute changes to the manual and other helpful information
about your system.

The Workhorse Technical Manual covers:

Initial Equipment Inspection and Setup. Use the Setup Card and Chapter 1 to help
unpack, inspect, install the software, and do a simple communication test with the
ADCP.

Collecting Data. Chapter 2 covers planning a deployment and self-contained data re-
covery. Usethe Quick Reference Card and the User's Guide once you are familiar
with the ADCP operation.

Viewing Data. Chapter 3 covers real-time data collection (WATCH), data playback,
and using BBLIST to convert datato an ASCII format. Use the Quick Reference
Card and the WATCH Command Reference Card once you are familiar with the
ADCP operation.

Maintenance. Chapter 4 covers ADCP maintenance. Use this chapter to make sure
the ADCP isready for a deployment.

Test Procedures. Chapter 5 covers ADCP test procedures and compass alignment.
Y ou should test the ADCP before your deployment.

Troubleshooting. Chapter 6 covers troubleshooting the ADCP. If the ADCP failsa
built-in test, use this chapter to help locate the problem.
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Data Analysis. Chapter 7 is an overview on processing data after a deployment and
using the Data Handling software included on the BBTOOL S disk. Use this chapter
to validate your data.

Appendixes. Appendixes cover system overview, commands, and specifications and
dimensions (including outline installation drawings).

The User's Guides covers:

These booklets contain pointers, figures, and suggestions to make your deployments
more reliable and effective.

A step-by-step deployment guide.
The Reference Cards cover:

Setup Card. The Setup Card (Sentinel or Monitor) is designed for first time users to
unpack, setup, install the software, and run a system test on the Workhorse.

WATCH Command Reference Card. The WATCH Command Reference card is
designed to help experienced users remember the commands used by WATCH. First
time users of WATCH should read Chapter 3 in the Workhorse Technical Manual.

Quick Reference Card. The Quick Reference Card is designed to help experienced
users remember the proper steps needed to deploy the Workhorse for either areal-
time or self-contained deployment. First time users should read the User's Guide
(Monitor or Sentinel) and Chapter 2 before deploying the Workhorse.
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1-2. Workhorse Care

This section contains a list of items you should be aware of every time you handle, use, or deploy
your ADCP. Please refer to thislist often.

General Handling Guidelines

Never set the transducer faces on a hard or rough surface. The urethane faces may be
damaged.

Do not expose the transducer faces to prolonged sunlight. The urethane faces may de-
velop cracks. Cover the transducer faces on the Workhorse if it will be exposed to
sunlight.

Do not expose the 1/0 connector to prolonged sunlight. The plastic may become brit-
tle. Cover the connector on the Workhorse if it will be exposed to sunlight.

Do not scratch or damage the plastic o-ring surfaces or grooves. All o-ring grooves
and surfaces must be inspected for scratches or damages on every re-assembly. If
scratches or damage exist, they must be sanded out using 400 to 600 grit sandpaper. If
the damage can not be repaired, contact RDI. Do not risk a deployment with damaged
o-ring surfaces.

Do not lift or support a Workhorse by the external 1/0 cable. The connector will
break.
Assembly Guidelines

Always remove the retaining strap on the underwater-connect cable and dummy plug
when disconnecting them. Failure to do so will break the retainer strap.

A light amount of DC-111 lubricant on the underwater-connect cable connector pins
(rubber portion only) will make it easier to connect or remove the cable.

Do not over tighten the transducer or end-cap mounting hardware. 1f you over-tighten
the bolts, you can crack or break the plastic flanges. The plastic bushing must not be
damaged or warped. Over along period, over-tightening can cause the plastic to creep
(permanent deformations are formed primarily at the edges of washers). Consequently,
under-torquing the transducer or end-cap mounting hardware can cause the Workhorse
to flood. Read Chapter 4 - Workhorse re-assembly.

Make sure the O-rings stay in their groove when you re-assembl e the Workhorse.
Tighten the hardware as specified. Read Chapter 4 - Workhorse re-assembly.

Deployment Guidelines

The AC power adapter is not designed to withstand water. Use caution when using in
wet conditions.

Align the compass whenever the battery pack is replaced.
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Avoid using ferro-magnetic materials in the mounting fixtures or near the Workhorse.
They effect the compass.

Before you deploy the ADCP, you must connect the battery (Sentinel systems only). Refer
to Chapter 4 in the Workhorse Technical Manual for instructions on ADCP assembly and
battery connection.

1-3. Direct-Reading or Self-Contained

The Monitor is a direct-reading version of the Sentinel that isless than half aslong. By adding
internal recording (PCMCIA card) and an external battery case, the Monitor can be used the same
asaSentinel. Alternatively, the Sentinel can be used in direct-reading mode the same as a Moni-
tor with internal batteries (or powered externally) and/or recording for backup. All of the elec-
tronics (PC boards) are the same regardless of the system type.
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FOR REAL-TIME FOR SELF-CONTAINED

Figure 1. Workhor se systems can be used as real-time or self-contained
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1-4. Monitor System

The Workhorse Monitor ADCP is designed for general-purpose shallow-water current monitoring
at instrument depths ranging from 5-200 m. The Monitor consists of a transducer and a four-
board system electronics. The transducer housing and pressure case are made from plastics and
resins, internaly reinforced with metal where required. Its plastic housing will not corrode or de-
grade with time. The ADCP can be painted with anti-fouling paint.

Data are transmitted in either an ASCII or binary format through the I/O cable. Factory setup is
for RS-422 communications.
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Figure 2. The Monitor Workhorse ADCP
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1-5. Sentinel System

The Workhorse Sentinel is designed for self-contained current profile measurement in the upper
ocean or in shallow water at depths less than 200 m. The Sentinel consists of a transducer and a
four-board system electronics, PCMCIA recorder, and batteries. The transducer housing and
pressure case are made from plastics and resins, internally reinforced with metal where required.
Its plastic housing will not corrode or degrade with time. The ADCP can be painted with anti-
fouling paint.

Data are transmitted in either an ASCII or binary format through the I/O cable. Factory setup is
for RS-232 communications. Data are recorded in a DOS-compatible format on removable
PCMCIA flash memory cards. When you remove a card from the ADCP and put it into your
compuiter, the card looks like a hard disk with your data fileson it. The standard 10 MB capacity
can be increased to as much as 80 MB.
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Figure 3. The Sentinel Workhorse ADCP
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Section

2-0. Software

RDI has programs to help you set up, use, test, and trouble-shoot your Workhorse ADCP. Each
program has a help file that you can print, or you can view help while running the program.

Table 1. Wor khor se Software Main Modules

Program Name  Description

BBBATCH Batch program uses BBLIST .FMT files to convert data to ASCII

BBLIST View and convert ADCP data files to ASCII

BBTALK Terminal emulation program, talk to ADCP, runs script files

CHECKDAT Checks ADCP data file integrity

CONNECT Finds ADCP serial port, sets baud rate to 9600, saves settings for other Workhorse
software, runs ADCP system test

DEPLOY Calls INITADCP to start the ADCP for a self-contained deployment

ERASEMEM Erases the internal ADCP recorder

INITADCP Performs checks and starts the ADCP data collection cycles (used by DEPLOY and
START-UP)

MEM-INFO Lists what files are on the ADCP internal recorder

PLAN Plan and create a configuration command file with choices -vs- consequences

QUIKLOOK Calls WATCH to look at recorded data using a predefined display format

RECOVER Recover data from the internal recorder

RESET Resets the ADCP serial settings (also displays information about ADCP)

START-UP Calls INITADCP to start a real-time deployment and starts the WATCH program

TESTADCP Performs comprehensive ADCP tests

WATCH Collect, monitor and playback ADCP data

If you have a RDI Broadband ADCP, some Broadband software can be used on a Workhorse and
viceversa. The following table shows software compatibility.

Table 2. Software Compatibility
SOFTWARE SYSTEM
BBSC Broadband only
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BBTEST
BBLIST
BBTALK
PLAYBACK
TRANSECT
WATCH
PLAN
DEPLOY
STARTUP
RECOVER

Broadband only

Broadband and Workhorse

Broadband and Workhorse

Broadband and Workhorse

Broadband (and Workhorse without bottom-track)
Broadband and Workhorse

Workhorse only

Workhorse only

Workhorse only

Workhorse only
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Section

3-0. Warranty

Solely for the benefit of the origina buyer, RD Instruments (RDI) warrants all new products of its
manufacture to be free from defects in material and workmanship. RDI will replace or repair free
of charge, F.O.B. at itsfactory in San Diego, California or other location designated by RDI, any
part or parts returned to it within one year of original delivery, which RDI’s examination shall
show to have failed under normal use and service.

For those parts or components of a product which RDI does not manufacture itself but which are
acquired from other vendors, the duration on times of this warranty given above shall not exceed
those of the vendor’ s warranties for such parts or components.

Thiswarranty appliesto al goods manufactured by RDI and isincluded in the Terms and Condi-
tions contained in sales documents of RDI which Terms and Conditions set forth the provisions
which govern all sales made by RDI. Thiswarranty also applies to al other activities performed
by research, design, design and development, joint development, field engineering, field testing
and operation training and isthe ONLY WARRANTY GIVEN FOR THE SALE OF
PRODUCTS OR SERVICES. NO WARRANTIES IMPLIED IN LAW, INCLUDING BUT
NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR PARTICULAR PURPOSE, SHALL APPLY. IN NO EVENT WILL RDI BE
LIABLE FOR CONSEQUENTIAL DAMAGES RESULTING FROM THE PURCHASE OR
USE OF RDI PRODUCTS, OR RESULTING FROM ANY DELAY S OR FAILURE OF
PERFORMANCE OR RDI UNDER ANY AGREEMENT, OR RESULTING FROM ANY
SERVICES FURNISHED BY RDI.

Thiswarranty may not be modified, amended, or otherwise changed except by a writing properly
executed by an officer of RDI.
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Section

4-0. Field Service Bulletins

We have included the most-recent FSBs in this section. FSBs may be downloaded from our web
or FTP site.

To automatically receive all new bulletins, newsl etters, upgrade notices, etc., send an e-mail mes-
sage to rdifs@rdinstruments.com with the word SUBSCRIBE on the Subject line and with your
name and organization in the body text. Only FSBsissued in the last 12 months are shown in the
directory listings at the above sites. To get all FSBs ever issued, past and present, download the
file named ALL-FSD!.EXE.
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Best viewed/printed with a fixed font such as Courier

10 poi nt

RD | NSTRUMENTS'
FI ELD SERVI CE DOCUMENT | NDEX
LAST UPDATE - DECEMBER 1, 1997

Web:
FTP:

NOTES:

1. To automatically receive a notification of all
upgr ade noti ces,
t he word SUBSCRI BE on the Subject

http://wwv. rdi nstrunments. com
ftp://ftp.cts.com pub/rdifs

send an e-nmil
line and with your

etc.,

t he body text.

2. Only FSBs issued in the | ast
at the above sites.
the file naned ALL-FSD!.EXE. This file also includes all

To get all FSBs ever

new bul | eti ns,
message to rdifs@di nstrunents.comwith
nane and organi zation in

newsl etters,

12 months are shown in the directory listings
i ssued, past and present,
FSAs, FSTs,

downl oad
and FAQs.

(Items are listed in reverse chronol ogi cal

BULLETI N | NDEX

Wor khor se ADCP Pressure Sensor Problem

1200- kHz WHADCP May Fail TRANSM T and PT4 Tests

RAM Cont am nati on Probl emw th WHADCP PI O Boar d

Br oadband Transect v2.80 Side-Estimate D scharge Error
Recoveri ng "Sane- Name" Deploynment Files in Wrkhorse

SC/ CS- BBADCP Depl oynment 21 Recovery Bug

CS- BBADCP/ SC- BBADCP Recor der Error

Wor khor se Lockup at High Data Rate in RS-422

VWH Bug Causes Low Intensity/Percent-Good Values in Bin 1
H gher than Nornmal Standard Devi ati ons in BBADCPs

Headi ng/ Pitch/ Roll Error in DR SC- BBADCPs

How t o Pass NBADCP/ BBADCP/ WORKHORSE Recei ver
How to Correct
Wor khor se and Broadband Speed of Sound Error
Wor khor se Non- Vol atil e RAM Corruption
Antifouling Paint Recomrendations for

Test s

all RDI ADCPs

NBADCP Up/ Down Switch Setting Interpretations/Ram fications

Wor khor se Recorder Downl oad Error

BBADCP Recorder Firmnare Version 3.16 Error

Downl oadi ng Fi rmnare for Wrkhorse ADCPs

New Commands and Revisions for Firmaare Versions 5.45
New Commands and Revisions for Firmvare Versions 4. 30

Correct RS-232/RS-422 Junper Settings in BBADCPs
Robust ness of RDI Software Prograns

Nar r owband DAS has Recording Drive Size Limtation
Docunent ati on Changes in Narrowband Techni cal Mnual s
User-Defined External Sensor Data Formats in BB- TRANSECT
PT3, PT6, PT7 Test Failures in BBADCPs

TRANSECT CFG ADCP Hardware Conflict in Acquire Menu
Ordering LithiumBattery Packs

BBADCP Mbde 5 (WWb) and Mode 6 (WWb) Descriptions
BBADCP Number - of -Bytes Cal cul ation Errors

BBADCP WI- Command Error in 75 and 150-kHz Systens

SC- BBADCP Does not Wake Up

New Commands for Firnmware Versions 4.21 & 5.36

order and separated by year)

( 01DEC97/ 0)
(010CT97/ 0)
(01SEP97/ 0)
(01AUR7/ 0)
(01AUR7/ 0)
(15JUN97/ 0)
(01JUN97/ 1)
( 01MAY97/ 0)
(01APR97/ 0)
(01FEB97/ 1)

( 01DEC96/ 0)
( 15NOV96/ 0)

BBADCP Up/ Down Orientation in Post-Processing(15NOV96/ 0)

( 15NOV96/ 0)
( 01SEP96/ 0)
( 15AUG96/ 0)
(15JUL96/ 0)
( 15JUN96/ 0)
( 01JUN96/ 0)
( 01APR96/ 0)
( 01APR96/ 0)
( 01APR96/ 0)

( 30SEP95/ 0)
( 15SEP95/ 0)
( 15SEP95/ 0)
( 15SEP95/ 0)
(15JUL95/ 0)
( 20JUN95/ 0)
( 20JUN95/ 0)
( 20JUN95/ 0)
( 15JUN95/ 0)
( 01JUN95/ 0)
( 01JUN95/ 0)
( 15MAY95/ 0)
( 01MAY95/ 0)
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Bi ased Eart h-Coordi nate Data i n BBADCPs (01NMAY94/ 0)
InterimChanges to RDI Docunents (01NOV93/ 0)
Usi ng TRANSECT/ PLAYBACK to Replay Data W thout Bottom Track (01NOV93/D0)
Rel ease of New Version of NAVSOFT Program (01NOV93/ 0)
Bi ased Tenperat ure Readi ngs i n BBADCPs (01NOV93/ 0)
NBADCPs and the Fish Rejection Al gorithm (01NOV93/ 0)
Battery Pack Update (01NOV93/ 0)
VM BBADCP AC-to- DC Power Supply Fail ures (01AUED3/ 0)
BBADCP Bottom Track Mbde 4 Conmand (v4. 04) (01AUEB3/ 0)
DR/ SC- BBADCP Up/ Down Sensor Probl em (01AUEB3/ 0)
Intermttent Excess Sleep Current in SC BBADCPs (01AUER3/ 0)
BBADCP End- Cap Probl ens (01AUEB3/ 0)
InterimChanges to RDI Docunents (01APR92/ 0)
NBADCP Fi r mmar e Upgrade fromv17.07 to v17.09 (01APR92/ 0)
VMTEST/ DAS Confl i ct (01APR92/ 0)
Speci al Shi ppi ng I nstructions (01APR92/ 0)
Baud Rate and O ock Bugs in the COLLECT Program (01APR92/ 0)
Pl ayback/ V- Conmand Bugs i n NB- TRANSECT Pr ogram (01APR92/ 0)
AC Power Consi derati ons (01APR92/ 0)
Error Velocity Scaling (01APR92/ 0)
Ref erence Layer Bugs in the DAS Program (01APR92/ 0)
Di scontinuing Distribution of LithiumDD Battery Packs (01APR92/ 0)
Lithium Battery Pack Safety Notice (01APR92/ 0)
InterimChanges to RDI Docunents (01JUL91/ 0)
Use of COML-COVA with RDI Narrowband Prograns (01JUL91/ 0)

NBADCP Ensenble & Ping Cycle Priorities for Firmvare v17.07 (01JUL91/0)
Di fferences between 1 and 2- MB EPROM Recorder Menory Boards (01JUL91/0)

Oring Size Change for DR and SC- NBADCPs (01JUL91/ 0)
Bug i n DAS Pl ayback Mbde (01JUL91/ 0)
DAS Comput er Requirenents (01JUL91/ 0)
E-command Error in Sone Versions of Firmmare v17.07 (01JUL91/ 0)
InterimChanges to RDI Docunents (01FEB91/ 0)
Power Limtations for 1200-kHz NB Model s (01FEB91/ 0)
Measuri ng Power Consunption in SC NBADCP Al kaline Batteries (01FEB91/0)
Fi xi ng NB Pendulum Tilt Angles to Zero Degrees (01FEB91/ 0)
Modi fication to X-Conmmand Qutput for NB Firmware v17.07 (O01FEB91/ 0)
Toxi ¢ Safety Hazard (O01FEB91/ 0)
Modi fication to NBADCP CPU Reset Tine (O01FEB91/ 0)
DR- NBADCP and SC- NBADCP Conpass Bi as Probl em (O01FEB91/ 0)
InterimChanges to RDI Docunents (01AUGB0/ 0)
Nar r owband Fi r mvare Upgrades (01AUGB0/ 0)
Cal cul ati ng Absol ute Backscatter Usi ng NBADCP Anplitude Dat a(01AUG0/ 0)
SC- NBADCP Transducer Assenbly O Ri ngs (01AUGB0/ 0)
SC- NBADCP Conpass Oscil | ati ons when Usi ng Wakeup Del ay Ti me (01AUGI0/ 0)
Conpass Problens in 75-kHz NBADCPs (01AUGB0/ 0)
Use of B-Command in NB Firmnare Version 16. 37 (01AUGB0/ 0)
Loose Menory Boards in NB EPROM Recor der (01AUGEB0/ 0)
NBADCP Fi r mnar e Cat ast rophi ¢ Coordi nate Transformati on Error(01AUG0/ 0)
InterimChanges to RDI Docunents (01MARS0/ 0)
Danmage Caused by Marine Antifouling Materials (01MARS0/ 0)
DR- NBADCP AC Power Supply Connecti ons (01MARS0/ 0)
SC- NBADCP Depl oynment Program Bugs (01MARS0/ 0)
Pitch and Roll Alignnent when using an External Gyroconpass (01MARI0/ 0)
NBADCP Fuse Locations and Sizes (01MARS0/ 0)
E- command Bug in NB Firmnare (01MARS0/ 0)
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025 | NBADCP Velocity Errors (01MARS0/ 0)
024 | Use of Ancillary Data in NB Data Acquisition Software (DAS) (01MARSO/O0)
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
023 | VM ADCP Cat hodi ¢ D shondnent (01NOV89/ 0)
022 | Setting Communication Protocol for NAVSOFT Program (01NOV89/ 0)
021 | Modification to NBADCP X-conmand / Leader Data (01NOV89/ 0)
020 | Time Input for NAVSOFT Program (01NOV89/ 0)
019 | Narrowband DAS Di sk File Format (01NOV89/ 0)
018 | Caution for User-devel oped NBADCP Software (01NOV89/ 0)
017 | Interim Changes to RDI Docunents (01NOV89/ 0)
016 | NBADCP Accuracy in Shear Environnents (01NOV89/ 0)
015 | Reduced Number of Good Pings in NBADCPs (rev. to FSB-010) (01NOV89/ 0)
014 | Electrical Isolation Requirements for DR and SC- NBADCPs (01AUGBY/ 0)
013 | NBADCP Bl ank Beyond Transmit Setting (01AUGBY/ 0)
012 | Tenperature Sensitive NBADCP CPU Boards (01AUGBY/ 0)
011 | Downwar d- Faci ng NBADCPs Usi ng a Fl ux- Gate Headi ng Sensor (01AUGBY/ 0)
010 | Reduced Number of Good Pings in NBADCPs (01AUGBY/ 0)
009 | Transducer Care - Urethane Coating (12APR89/ 0)
008 | Bit Test Errors (CPU failures at tenperatures above 35 degC) (12APR89/0)
007 | Manual T-conmand Tine Settings in NBADCPs (12APR89/ 0)
006 | Transducer Care - Handling (12APR89/ 0)
005 | Al um num Pressure Cases (12APR89/ 0)
004 | Narrowband Deep-water Depl oynments (depth > 500 m (12APR89/ 0)
003 | Anti-fouling Gease (12APR89/ 0)
002 | NBADCP 60-MB Sea Data Recorder (recorder firmware 9.10) (12APR89/ 0)
001 | Narrowband ADCP Firnmnare Version 16. 24 (12APR89/ 0)
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
APPLI CATI ON NOTE | NDEX
(Items are listed in reverse chronol ogi cal order)

_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
FSA | Descri ption (Rel ease/ Rev)
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
003 | BBADCP Water-Profiling Mdes (01DEC97/ 1)
002*| DGPS-Li ke Positioning Accuracies for Underwater Vehicles (010CT96/ 0)
001 | BBADCP Shal | ow-Water Profiling Mbdes 5 and 8 (15JUL95/ 0)
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
* = witten in Wrd for Wndows; file extension is ZIP instead of TXT
TECHNI CAL PAPER | NDEX
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
FST | Descri ption (Rel ease/ Rev)
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
002*| Information on Building Your Om WHADCP Battery Packs (01SEP97/ 0)
001*| Broadband ADCP Advanced Principles of Operation (010CT96/ 0)
_____ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e m e —— - - =
* = witten in Wrd for Wndows; file extension is ZIP instead of TXT
DESCRI PTI ON OF THE RDI FI ELD SERVI CE DOCUVENT SYSTEM

| NTRODUCTI ON

A systemis now in place for handling Application Notes, Bulletins, and Tech-

ni cal

Papers. The system consolidates these articles under the title of Field

Service Docunents. Before continuing, here is a definition of each item

FI ELD SERVI CE APPLI CATI ON NOTE (FSA) - FSAs cover a particular use for an
ADCP not found in the manual (e.g., shall owwater use, using the ADCP to
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transect a river). FSAs are usually sent to users only when requested.

FI ELD SERVI CE BULLETIN (FSB) - FSBs provide updated information that may not
be in our manuals. FSBs describe a problemor enhancenent. FSBs are usu-
ally five pages or less. Each FSB lists the instrunent/program affected,

t he probl em enhancenent, and a sol ution/action

FI ELD SERVI CE TECHNI CAL PAPER (FST) - FSTs cover one procedure or topic in
detail (e.g., Upgrade Procedures, Conversion Procedures, Formula Conputa-
tions). In many cases, FSTs anplify existing information. FSTs also may be
| engthy FSBs that take nore than five pages to describe. FSTs are usually
sent to users only when requested.

NOTE: ADCP users are encouraged to subnit application notes, problens/solu-
ti ons/ enhancenents, and technical papers for posting. RD reserves the
right to publish or not publish any subm ssion

Consol i dati ng these docunents all ows easier indexing, searching, and storage
on the BBS/Internet. Consolidation nmakes it easier to find an article w thout
regard to it being an Application Note, Bulletin, or Technical Paper. Addi-
tionally, all articles are in an ASCII-text format for easier view ng/print-
ing. |If graphics are used, a separate graphics file will exist.

FI LE- NAM NG CONVENTI ONS

The FS-I1NDEX. TXT file (this file) contains an ASCII-text index of all Applica-
tion Notes, Bulletins, and Technical Papers. The nunbering systemused to
identify these docunents is as foll ows:

Application Techni ca
Not es Bul l etins Paper s
FSA- 001 FSB- 001 FST- 001
FSA- 002 FSB- 002 FST- 002
FSA- 999 FSB- 999 FST- 999
As much as possible, docunents are witten in plain ASClI-text. In these

cases, the file uses an extension of TXT (e.g., FSA-001.TXT). |If a graphic
drawi ng nmust be used, a self-extracting, Wndows-conpatible graphics file wll
be included (usually a Wndows MetaFile, *.WWF). The associated graphics file
will have a name that ends with the letter "G' and a ZI P extension (e.g.,

FSA- 001G ZI P).

Conpl ex docunents (usually those with many figures, formulas, or special
characters) are witten in the |latest version of Wrd for Wndows. 1In these
cases, the files are usually "zipped" and have an extension of ZIP; for
exanpl e, FSA-002.ZIP

In all cases, the file's date and tinme fields are used to identify the rel ease
date of the article and its revision nunber. For exanple,

FSA-001. TXT 05-01-94 0:00 a.m
indicates a release date of May 1, 1994. The tinme of 0:00 indicates an origi-
nal release with no revisions. Should this Application Note be revised and
rel eased on Septenmber 1, 1996, the fields would change as foll ows:

FSA-001. TXT  09-01-96 0:01 a.m
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This fil e-nam ng convention also lets you easily mark/tag/l ocate/ downl oad only
Application Notes, Bulletins, or Technical Papers. For exanple,

COPY FSA*.* A
woul d copy only Application Notes to the A: drive.

SEARCHI NG FOR ARTI CLES
There are several ways you can search this index for a particular article.
Here are sonme suggestions.

For itens related to... | Try searching for..
Har dwar e/ Fi r mnar e | BB or BBADCP (broadband rel at ed)

| NB or NBADCP (narrowband rel at ed)

| DR (direct-readi ng systens)

| SC (sel f-contained systens)

| VM (vessel -nounted systens)

| DVL (doppler velocity | og systens)

Programs | A program name (TRANSECT, BBLIST, DAS, etc)
ppplications | FsAor mPPLIGATION T
CBulletins | FsBor BULLENN T
" Technical Papers FSTor TEOM CAL T
awonology | A date (150UL95) or a 2-digit year (84, 95, etc)
| Note: Articles are divided into yearly "groups"
CParticular items | A key vord (FUSE, URETHANE, SHEAR GYRO MODE, etc)
________________________ T R

W WANT to hel p you achi eve a successful deploynent. Successful deploynents
make BOTH of us | ook good. W can help you optim ze your setups for the de-
sired profiling range, accuracy, resolution, and any special environnenta
conditions. W also can give you the latest information on hardware, soft-
war e, docunentation, experience, and "bugs."” After a deploynent, we can help
you screen your data for anomalies. All you have to do is call us.

Bob Mai ns
Cust oner Service
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To print this text file, a 10-point/12-pitch fixed font (e.g. Courier) is best

BULLETI N
FSB- 108 - WORKHORSE LOCKUP AT HI GH DATA RATE I N RS-422
DATE/ REV:  O1MAY97 / O

ABSTRACT: Workhorse units can | ock up when operating at a high data rate in
RS- 422 node

| NSTRUMENT/ PROGRAM AFFECTED: Al l Wor khor se ADCPs.

DESCRIPTION: It is possible to completely lock up a Wrkhorse by operating at
a high data rate in RS-422 node. For this to happen, (1) the unit nust be
conmuni cating in RS-422 node at 115200 baud, (2) binary serial output mnmust be
enabl ed, and (3) the systemis set for a high ping rate.

We are still researching the cause of this problem

SOLUTI ONV ACTION:  Until we discover and resolve the cause of this problem you
can take any of the followi ng actions to work around the probl em

Best sol ution:
- Lower the baud rate to 57600. This problem has not been encountered at
baud rates | ess than 115200.

If you nmust use the 115200 baud rate, then one or both of the foll ow ng:
- Use ASCI|I output instead of binary output.
- Lower the ping rate of the system
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BULLETI N
FSB-115 - WORKHORSE ADCP PRESSURE SENSCR PRCOBLEM
DATE/ REV: 01DEC97 / O

ABSTRACT: Workhorse ADCPs with a pressure sensor installed in the
transducer before 010CT97 may have corrosion or |eakage problens.

| NSTRUVENT/ PROGRAM AFFECTED: Al Il Wbrkhorse ADCPs with a pressure
sensor installed in the transducer before 1 COctober 1997.

DESCRI PTI ON:  The original design of the WH pressure sensor used
silicone oil to isolate the sensor fromthe water. This design
does not adequately keep the oil in place. The seal protecting

t he pressure sensor does not work properly, which can all ow water
to come in contact with the sensor. Water will danmage the sensor
and if allowed to corrode, can cause flooding of the WH ADCP

SCLUTI ON/ ACTI ON:

Long-Term RDI has a new design that prevents water from coni ng
into contact with the sensor. The design repair cannot be done in
the field. The ADCP must be returned to RDI for this repair. If
you currently have a WH pressure sensor that was delivered to you
bef ore 010CT97, please contact RDI to schedule a time to return
the system and have the sensor upgraded. Please note that the
upgrade will take a m ni mum of three weeks to perform

Short-Term |If you nust use your ADCP before the repair can be
done, we do not know of a way to prevent the sensor fromgetting
wat er agai nst the pressure sensor.

If you intend to do short deploynments (e.g.; |ess than 30 days),
and you are NOT in an area known for high corrosion, you can
pl ace fresh silicone oil inside the cavity just before your

depl oyment. The oil will not remain in place, but it does provide
some protection for this period of tine. Note that prol onged
exposure to water will cause failure and corrosion of the sensor
If the corrosion becones severe, the systemw |l flood.

If you intend to do | onger deploynents, we suggest that you plug
t he pressure sensor. The sensor data will no |onger be valid, but
the ADCP can still be used. If you do use the ADCP in this
fashion, be sure to manually edit your *.cnd file to change the
EZ command from EZ1111111 to EZ1011111. This will turn off the
use of the pressure sensor in calculating the speed of sound.

W apol ogi ze for the inconvenience this may cause you.
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Section

5-0. Corrections to the Manual

We have included the most-recent corrections to the Workhorse Technical Manual in this section.

Thisfileis also maintained on our web site @ www.rdinstruments.com.
--------- o T S P
WORKHORSE MONI TOR/ SENTI NEL TECHNI CAL MANUAL | NTERI M CHANGES

AS OF: 29JANO8

These are the nost-recent corrections to the Wrkhorse Technica
Manual . New figures are included in the Read This First docunent
or can be faxed if necessary. These changes will be docunented
in the next rel ease of the Wrkhorse manual

Rev. Page Correction
, The 1/0O cabl e has changed. The 25-to-9-pin adapter
, s no longer required.

Add the following note to section 4-4. Note: The
factory conpass calibration is done w thout the
battery pack installed. You nmust performthe
conpass calibration (with the battery installed, if
appl i cabl e) before depl oyi ng the ADCP

Apr 96 4-6 The conpass calibrati on has changed. Pl ease foll ow
the pronmpts as shown on your screen. The new text
is included in the Read Me First docunent.

Apr 96 6-2 Add the foll ow ng paragraph to Section 6-2: The
desi ccant pack inside the Wrkhorse is not tied to
anything. A potential problem exists when the pack
is jostled against the RS-422/RS-232 switch and
changes the setting or places the switch in an
i n-between state. Verify the switch is fully in the
correct position and try to wakeup the ADCP agai n.

Apr 96 6-6 Repl aced the 1/O cable wiring drawing with a new
drawi ng. The power connection has been noved and
t he 24-pin connector has been replaced with a 9-pin
connector. Also, renove all reference to RS-485.

Apr 96 C- 2 Renove the word "battery-backed" in Section C 1.2,
paragraph 4. The commands are stored in RAMonly.
RAM is buffered froma tenporary power |oss by a
capaci tor.

Apr 96 C-23 Tine of First Ping comrmand: Change the format to

TRyy/ mi dd, hh:mm ss (renove "ff", hundredths of

seconds).

Apr 96
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Apr

Apr

Apr

May

May

May

May

May

Jan

96

96

96

97

97

97

97

97

98

N A

6-7

6-4

b

D27

2-4

2-2

G 27

Add Appendix Z - Internal Pressure Sensor to
your technical manual if you have this option
This appendix is included in the Read This First
docunent. Appendi x-Z al so docunents changes to
t he out put data fornmat.

Repl aced the internal 1/0O cable wring draw ng
with a new drawi ng. Were shown, "IN A" was
changed to "QUT A", "IN B" to "OQUT B', "QUT A" to
"IN A", and "QUT B" to "INB". Also, al
references to "RS-485" were renoved.

Change section 6-2.6 step a to read: Connect a
junper between pin 2 to pin 6 and another junper
between pin 1 to pin 5 of the underwater connector
at the Workhorse end of the cable.

Delete the first sentence in the NOTE box.
Change step a to read: Renove the end-cap (see
"End-cap Renoval ," page 4-1).

Change step h to read: Install the end-cap (see
"End-cap Repl acenent," page 4-3).

Add a note to the bottom of the page: NOIE

The PD8 command is designed for serial output
only. No data is recorded to the interna
recorder. Use this command for real-tine
applications only.

Change CONSEQUENCES: Last Bin Range to read

This is the vertical distance fromthe Wrkhorse
transducer face to the mddle of the [|ast
(furthest) mnmeasured bin or depth cell. It is
determ ned fromthe nunber of bins x bin size +
first bin range. If this nunber is displayed in
RED, then the CHO CES are set to collect data
further fromthe Wrkhorse transducer than this
expect ed maxi mum r ange.

Add a note under CHO CES: Bin Size to read:

Adj ust the CHO CES "nunber of bins" and "bin size"
until the CONSEQUENCE "l ast bin range" is
approxi mately five percent greater than the
"expected max range".

Change the exanple for the EB-comuand to read:

A bottom nmounted ADCP is receiving heading fromits

i nternal conpass. A magnetic declination map for
t he depl oynent area shows a declination of WB.5
(-3.5). To counteract the effects of this magnetic
field, you nust enter a headi ng bias value of -3.5.
To convert -3.5 to an EB-conmand value, nultiply
the desired bias angle in degrees by 100:

EB = -3.5 x 100 = -350 = EB-350

New manual rel eased.
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NEW CHANGED COMVANDS BROUGHT ABOUT BY FI RMAARE CHANGES
Ver . Descri ption
8.13 - Added conbi ned hard and soft iron calibration under the
"AF" conmand.
-l mproved existing displays of hard iron calibration and
conpass performance exam nation "AX' comrand
- Added capability to support an internal pressure sensor
(adds 8 bytes to Variable Leader output). Changes were
docunented in the Jan 97 version of the Qutput Data
For mat bookl et .
-Added two extra reserved bytes to Variabl e Leader out put
to be software. Changes were docunmented in the Jan 97
version of the Qutput Data Format bookl et.
8.14 - Added WU conmand to allow triangle weighting of pings in
an ensenbl e.
- Added CPU serial nunber to fixed | eader output. Changes
were docunmented in the Jan 97 version of the Qutput Data
For mat bookl et .
- Added CP pol ling node conmand
- Added CM mast er/ sl ave ping synchronization.
8.15 - Manual not affected by changes.
8.16 - Added PD8 consol e ASCI | output format.
-Added 'O ("oh"™ not zero) nmenu entry for Feature Sel ect
options. Added OL conmand to |ist features.
- Added BP conmand on "Depl oy?" menu if Bottom Track is

i nstall ed.
- Changed BX default for 300-kHz from 2500 to 2000.
8.17 - Renoved obsolete 'CA and 'RT" commands.

- Added RDS3 capability to allow synchronizati on of ADCPs
with other instrunents. Includes new'S nenu. The RD
Instruments S|l eepy Sensor Synchronization protoco
all ows a Wirkhorse to synchroni ze nmeasurenents wth
anot her Wor khorse or any other instrunment which adheres
to the RDS3 spec. The inplenentation of RDS3 in the
Wr khorse adds a new 'S nenu with 5 new comuands:

SA - Synchroni ze Before/ After Ping/Ensenble

Format: SAxy

Range : x: 0, 1
y: 0, 1

Desc. : SA sets the rough timng of the synchronization
pul se. The first paraneter chooses whether to
send the pul se imedi ately before or after the
condition set in the second paraneter. The
second paraneter sets the condition of either
pi ng or ensenbl e.

Exanpl e: SAO0 - Send pul se before ping.
SA10 - Send pul se after ping.
SA01 - Send pul se before ensenbl e.
SA11 - Send pul se after ensenbl e.

Note : This command has no effect unless SM-1

SI - Synchroni zation | nterval

Format: SIn

Range : 0 - 65535

Desc. : Sl sets how many pings/ensenbl es (dependi ng on
the SA command) to wait before sending the next
synchroni zati on pul se.

Note : This command has no effect unless SM-1
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SM - RDS3 Mbde Sel ect

For mat :
Range :
Desc.

SMh

0 - 2

SM sets the RDS3 Mbde. SMD turns off RDS3 nbpde
and di sables all other commandson this nmenu. SML
sets RDS3 Master Mbde and enables SA, SlI, and SW
commands. SM?2 sets RDS3 S|l ave node and enabl es

t he ST command.

SW- Synchroni zati on Del ay

Format: SWh
Range : 0 - 65535 (1/10 mlliseconds)
Desc. SWsets the anmount of time to wait after sending
t he pul se before proceeding. This allows precise
timng of nmeasurenments. For synchronizing two
Wor khor ses, setting SWS allows themto ping
wi thin 100 m croseconds of each other.
Not e This command has no effect unless SM-1
ST - Slave Tineout
Format: STn
Range : 0 - 65535 seconds
Desc. ST sets the anmount of tinme a slave will wait to
hear a sync pul se before proceeding on its own.
If a slave tines out, it will ignore future sync
pul ses. Setting ST=0 tells the slave to wait
indefinitely.
Not e This command has no effect unless SM=2.
8.18 -Manual not affected by changes.
8.19 - Added 300- baud communi cati on node to CB conmand ( CBOxx).
8. 20 - Manual not affected by changes.

Pl ease report any docunentation problenms or errors to our
Cust omer Service departmnent:

E-mail: rdifs@dinstrunents.com
Phone : +1 619-693-1178
Fax . +1 619-578-4016
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