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(Please read before using product)

It is absolutely essential that all divers are properly trained and
equipped and fully under stand the owner's manual before attempt-
ing to usethe Buddy Phone® series of transceivers.

While the Buddy Phone® provides divers with good underwater
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-NOTICE -

This manual and the information contained herein are provided for use as a
maintenanceand operationguide. Nolicenseor rightsto manufacture, reproduce,
and/or sell either the manual or articles described herein are given. Undersea
SystemslInternational, Inc., dbaOcean Technol ogy Systems, reservestheright to
change specifications without notice. It is recommended that all users read and
fully understand this manual before using a Buddy Phone®.

All statements, technical information, and recommendations herein are based on
tests we believe to be reliable, but the accuracy or completeness thereof is not
guaranteed; and the following is made in lieu of all warranties, expressed or
implied, including the implied warranties of merchantability and fitness for
purpose: Seller's and Manufacturers's only obligation shall be to replace such
guantity of theproduct provedto bedefective. Beforeusingtheproduct, user shall
determinethesuitability of theproduct for intended use, and user assumesall risk
andliability whatsoever inconnectiontherewith. Neither Seller nor Manufacturer
shall be liable either in tort or in contract for any loss or damage—direct,
incidental, or consequential—arising out of the use of or the inability to use the
product. No statement or recommendation not contained herein shall have any
forceor effect unlessinanagreement signed by officersof Seller and Manufacturer.



INTRODUCTION

Congratulations! Y ou havejust purchased thefinest, state-of-the-art underwater
communicator in the world. The Buddy Phone® is a microminiature ultrasonic
transceiver that allows communication between two or more scuba divers. By
using its integrated mask/push-to-talk button, dive partners and/or teams can
communicate with each other. With the addition of an Aquacom® surface
transceiver, communications between the surface and divers are possible.

The Buddy Phone® utilizes the push-to-talk method, which has been shown to be
the most reliable way to activate the transmitter. The greatest advantage of the
push-to-talk method comparedto avoi ceactivated system (VOX) istheelimination
of theVVOX delay required between transmission and reception that canresultin
lost communi cations.

The Buddy Phone® is worn over the ear and is mounted on the mask strap. The
diver hearsthrough an integrated earphone that is built into the rear cover of the
Buddy Phone® housing. Innovative squelch technology actually distinguishes
between noi seand voi ceto activate sound reception only whenvoiceistransmitted,
no matter how much background noiseis present. Theresult is squelch that can
beusedevenatlonger ranges, agreat benefit especially inhigh-noi seenvironments
such as coral reefs.

All Buddy Phones can receive communications from all other Buddy Phone®
transceivers within range and on the same frequency. The SP-100D Surface
Buddy Phone® is available from OTS for communications between divers and
anyone on the surface. See Table 1 for a list of several other compatible
transceivers manufactured by OTS.

The Buddy Phone® has been engineered with simplicity in mind. There are no
adjustments other than the usual mask strap adjustments and installation of the

TABLE 1: Other Transceivers Compatible with the Buddy Phone®

Brand Diver Transceivers Surface Transceivers
Aquacom® SSB-2010 STX-101 surface station
SSB-1001B STX-101M surface station
SSB-2001B-2
Magnacom® MAG-1003D MAG-1001S (standard)

MAG-1004HS MAG-1004-PS portable surface unit




2nd-stage regulator (although no installation is required with the MKII series
Buddy Phones).

The information in this manual pertains to al Buddy Phone® units (XT-100,
MKII, Mantis, RX-100, etc.).

BUDDY PHONE® SPECIFICATIONS

Nominal Range: 50 to 500 meters, depending on sea
conditions and noise levelsin the water

Transmission Type: Ultrasound using upper single sideband
(USB)

Transmit Output Power: 1/2 watt PEP (peak envel ope power)

Sandard Fregquency*: 32.768 kHz USB

Audio Bandwidth: 300 to 3000 Hz

Automatic Gain Control: Greater than 80 dB

Earphone; Ceramic with dynamic depth compensation

Microphone: ME-16R Hot-Mic®: Dynamic
Super Mic® (standard): Ceramic

Transducer: Ceramic cylinder

Battery Type: Alkaline 9-volt “transistor” type #522 or
Ultralife® lithium 9-volt cell

Maximum Operating Depth: 130 feet in seawater

Weight in Air: XT-100: 13 0z., including HM-2

RX-100: 70z

Buddy Phone® for FFM: 8.10z.

BATTERY INSTALLATION

9-valt transistor batteries should be used with the Buddy Phone®. The most
readily availableisthea kalinetype 522 or equival ent, but for moreoperatinglife
the Ultralife® lithium 9-volt cell can be used.

Battery installation is easy and straightforward for al Buddy Phone® models
(Figure 1):

1 Using apencil or pen, pry back the battery plug until the latch releases
on oneside (Figure 2).

* Other frequencies are available on request. Contact Ocean Technology Systems.
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FIGURE 1

Grasp the battery plug and remove it from the main housing.

Inspect the o-ring and the o-ring surface on the housing, verifying that
there are no cuts, dirt, or debris.

Install afresh 9-volt battery into the battery compartment, making sure
that thepolarity iscorrect (observethelabel inthebattery compartment).

Ensure that the battery cover's o-ring islightly lubricated with silicone
grease and is not damaged. Use only food-grade silicone grease, not
petroleumgrease. Siliconegreaseisavailablefromyour local diveshop
and is used on scuba regulators and underwater camera o-rings.

Install thebattery cover by insertingitintothebattery compartment until
both catchesengage. (SeetheMaintenancesectionfor moreinformation.)

If you feel resistance when installing the battery cover, do not forceit.
(Forcing the battery cover will damage the o-ring.) Remove the cover
and ensure the o-ring is lubricated. If you do not have silicone grease
available, lubricate the o-ring with saliva.

FIGURE 2



LOW-BATTERY ALERT

The Buddy Phone® hasa“Low-Battery Alert” circuit. When the battery voltage
dropsto 7 volts, ashort tone burst will be heard at one-minuteintervals. Thistone
patternwill continueuntil thebattery voltagedropsbel ow operating level sor until
the battery is replaced.

MASKS
HM-2 MOUTH MASK

The HM-2 mouth mask (silicone) replaces the normal scuba bite mouthpiece
found on scuba second-stage regulators and is secured by atie wrap.

TheHM-2isheldinplaceonthediver'shead with astrap. Thissamestrapisused
to hold the X T-100 Buddy Phone® electronics module over theright ear.

Itisimportant totightentheHM-2 strapsonly enough to providean adequate seal.
Overtightening may causediscomfort and leakage. Theposition of thestrap onthe
head also playsarolein comfort and fit. Adjusting the split portion of the strap
forward or backward can help in finding the best fit.

If the HM-2 istoo tight, speaking clearly will be more difficult. Don and adjust
theHM-2to acomfortablefit. Gently tilt down onthe HM-2 just enough to allow
your face mask to seal correctly.

TheHM-2hasaunique, patented push-to-talk switchthat isanintegral part of the
mask wall (Figure 3). The switch islocated in aposition that allows easy access
by thediver, whether | eft- or right-handed. To transmit, simply depressthe push-
to-talk switch and hold; rel ease when transmission is compl ete.

INTERSPIRO DIVATOR MKII FFM

The MKII Buddy Phone® (MKI1I-BUD)
was designed to operate with Interspiro's
Divator MKI1 full-face mask (FFM). The
FFM comes with a factory user's manual
that should be read and understood
thoroughly before using the mask.

When you purchase an MKII Buddy
Phone® as a system (with the FFM), the
MKI1 Buddy Phone®will bepre-installed. PUSH-TO-TALK SWITCH
If you purchased the MK | Buddy Phone®

separately and plan to install it, follow FIGURE 3
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FIGURE 4

these easy steps:

L oosen thetwo thumb screwsthat securethe cover plate onto thefront of the
Interspiro FFM, and remove the cover plate.

Remove the push pad (equalizer) from the inside of the FFM.

Insert the MKI11 Buddy Phone® microphoneinto the slot where you removed
the cover plate. Be careful not to damage the o-ring. The nickel microphone
wires may need to be bent slightly to beinstalled. Tighten the thumbscrews
(finger-tight only).

Carefully position the microphone within 1/4 inch of the left corner of the
diver'slips.

Reinstall the push pad (equalizer).

Fully insert the upper left head strap of the mask into the strap retainer slot
ontheMKI1 Buddy Phone® so that the Buddy Phone® will be positioned over
the left ear.

Install atiewrap (oneissupplied withtheBuddy Phone®) to securetheBuddy
Phone® cabletothesidebuckleassembly, wherethestrap attachestothestrap
holder on the mask. Cut off any extralength of tiewrap. Be surethetiewrap
does not bind the cable, so it can slide freely. (Refer to the installation
instructionsincluded with the MKII Buddy Phone® for an illustration.)

Position the Buddy Phone® as far back as possible to allow for sufficient
tightening of the mask strap.

Donthemask andtightenthemask strapssufficiently. Assurethemicrophone

ispositioned ascloseto your lipsas possible (lessthan 1/4 inchisbest). The

correct microphone position is important: If it is too far from your lips,
5



communicationswill sound weak and distant.

10. Adjust the MKII Buddy Phone® forward so the earphoneisover your ear or
asclosetoit aspossible.

Figure 4 shows the MKII Buddy Phone® installed on the Divator MKl mask.
Refer to the installation instructions included with the MKII Buddy Phone® for
more information and illustrations.

To transmit, simply depress the push-to-talk control located on the FFM front
cover. Aslong as you depress the button, the unit will transmit. Releasing the
button causes the MKII Buddy Phone® to enter the receive/standby mode
automatically.

Follow all maintenance procedures outlined in this manual and in the Interspiro
user's manual for further instructions.

MANTISFFM

The Mantis is a low-volume full-face mask (FFM) manufactured by Marine
Sports Corporation. The Mantis FFM is designed to be used with one's existing
second-stage regulator. Simply remove the second-stage bite mouthpiece, insert
itintothe FFM, and attach it with anew tiewrap. The FFM comeswith afactory
user's manual that should be read and understood thoroughly before using the
mask when diving.

The Mantis FFM has dual accessory ports for use with OTS underwater
communications or an alternate air source. When you purchase a Mantis Buddy
Phone® (MTS-BUD) asasystem (with the FFM), the Buddy Phone® will be pre-
installed. However, if you purchased the Mantis Buddy Phone® separately and
plan to install it, these are the stepsto follow:

1. Removethescrew that securestheclamp onthediver'sleft accessory port of
the mask. Set the screw and nut aside.

2. Openthe clamp that attaches the mask strap, releasing the tabs that hold the
cap onto the accessory port. Remove the cap from the port.

3. Insertthemicrophone/push-to-talk (PTT) modul eof the Buddy Phone® fully
into the open accessory port so that the module rests evenly along the
opening. Match the orientation of the opposite port's cap. The microphone
should be positioned at a 45-degree angle relative to the front inner surface
of themask. (For illustrations, refer to the picturesfor steps 3, 4, and 8inthe
installation instructions provided with the Mantis Buddy Phone®.)

4. Instal the clamp onto the PTT assembly cap, ensuring the strap buckle is
attachedtotheclamp. Closetheclamp'stabsontothecap sothat theassembly

6



isfastened securely.

5. Refasten the clamp screw and
nut to secure the clamp
assembly ontotheport opening.

6. Fullyinserttheupper left head
strap of themask into the strap
retainer slot on the Mantis
Buddy Phone® so that the
Buddy Phone® will be
positioned over the left ear.
The Buddy Phone® should be
movable along the strap.

7. Install a tie wrap to secure FIGURE 5
loosely the Buddy Phone®
cableto the upper prong of the
upper left mask strap buckle (where the buckl e attachesto the buckle hol der
on the mask). Cut off any extralength of tie wrap.

8. Don the mask and assure the microphone is positioned as close to your lips
as possible (less than 1/4 inch is best). The correct microphone position is
important: If itistoofar fromyour lips, communicationswill soundweak and
distant.

9. Adjust theMantisBuddy Phone® so the earphoneisover your ear or asclose
toit as possible.

Figure 5 showsthe Mantis Buddy Phone® installed on the Mantis mask. Refer to
the installation instructions included with the Mantis Buddy Phone® for more
information and illustrations.

Afterinstallingthe Buddy Phone® and donning the FFM, adjust the Buddy Phone®
so the earphoneis over your ear or ascloseto it as possible.

Totransmit, simply depressthe push-to-talk control located on theleft accessory
port. Aslongasyou depressthebutton, theunit will transmit. Rel easing thebutton
causestheMantisBuddy Phone® to enter thereceive/standby modeautomatically.

Follow all maintenance procedures outlined in this manual and in the Mantis
user'smanual.

M-48 FFM

TheM-48 Buddy Phone® (DSI-BUD) wasdesigned to operatewiththeM-48full-
face mask (FFM), manufactured by Kirby Morgan Dive Systems, Inc. The FFM
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comes with a factory user's manual that
should be read and understood thoroughly
before using the mask.

Toinstall theM-48 Buddy Phone® onto the
FFM, follow these steps:

1. Remove the scuba or rebreather pod
from the M-48 mask.

2. Usingasharp Exacto®-typeknife, very
carefully cut away and remove the
center portion of the right microphone
port.

FIGURE 6 3. Instal the microphone into the port.

(Themicrophonewill appear to betoo

large, but theseal easily stretches.) Pull themi crophoneand microphoneport
into place.

4. Tightly install alargetie wrap around the groove of the microphone port to
secure the microphone into the port. Cut off any excesstie wrap.

5. Fully insert the upper right head strap of the mask into the strap retainer slot
ontheM-48 Buddy Phone® so that the Buddy Phone® will be positioned over
theright ear.

6. Reinstall the pod onto the mask.

7. Donthe mask and assure the microphoneis positioned as close to your lips,
at theright corner of your mouth, aspossible (lessthan 1/4 inchisbest). The
correct microphone position is important: If it is too far from your lips,
communications will sound weak and distant.

8. Adjust the M-48 Buddy Phone® so the earphoneis over your ear or asclose
toit as possible.

Figure 6 shows the M-48 Buddy Phone® installed on the mask. Refer to the
installation instructions included with the M-48 Buddy Phone® for more
information and illustrations.

To transmit, simply depress the push-to-talk control located on the microphone
module. Aslong as you depress the button, the unit will transmit. Releasing the
button causes the M-48 Buddy Phone® to enter the receive/standby mode
automatically.

Follow all maintenance proceduresoutlinedinthismanual andintheM-48 user's
manual.



SCUBAPRO FFM

The ScubaPro Buddy Phone®
(SCU-BUD) was designed to
operatewith ScubaPro'sfull-face
mask (FFM). The FFM comes
with afactory user's manual that
should be read and understood
thoroughly beforeusingthemask.

To install the ScubaPro Buddy
Phone® onto the ScubaPro FFM,
follow these easy steps:

1.

Unscrew and remove the FIGURE 7
metal band that secures the
mask's left accessory port cover, to which the lower mask strap is attached.

Remove the accessory port cover.

Remove the mask strap from the accessory port cover. Remove the male
buckle end from the strap, and set it aside. Install the mask strap into the
buckle of the Buddy Phone® microphone module.

Install the Buddy Phone® microphone moduleinto the mask's|left accessory
port.

Closethemetal band aroundthe opening of theaccessory port andtightenthe
screw, so that the microphone moduleis securely attached.

Fully insert the upper left head strap of the mask into the strap retainer slot
on the Buddy Phone® so that the Buddy Phone® will be positioned over the
left ear.

Don the mask and assure the microphoneis positioned as close to your lips
as possible (lessthan 1/4 inch is best). The correct microphone position is
important: If itistoofar fromyour li ps, communicationswill sound weak and
distant.

Adjust the Buddy Phone® so the earphoneisover your ear or asclosetoit as
possible.

Securethe Buddy Phone® cabl eto the mask strap bucklewith atiewrap. The
tiewrap should be just |oose enough that the cable can movefreely through
it. Cut off all excesslength of tie wrap.

Figure 7 shows the ScubaPro Buddy Phone® installed on the ScubaPro mask.
Refer to theinstallation instructions included with the ScubaPro Buddy Phone®
for more information and illustrations.
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To transmit, simply depress the push-to-talk (PTT) control located on the
microphone module. Aslong as you depress the button, the unit will transmit.
Releasing the button causes the ScubaPro Buddy Phone® to enter the receive/
standby mode automatically.

Follow all maintenance procedures outlined in this manual and in the ScubaPro
user'smanual.

RX-100 RECEIVE-ONLY BUDDY PHONE®

The RX-100 receive-only Buddy Phone® is designed as alistening deviceto be
used withall compatibletransceiverswithinrangeand onthe samefrequency. To
install theRX-100, fully insert themask strapintothestrap retai ner slot onthe RX -
100 sothat it is positioned over the ear. Entering the water causesthe RX-100to
power up into receive/standby mode, ready to receive a message.

TRANSCEIVER

Thetransceiver packagecontai nstheel ectronics, earphone, battery compartment,
strap retainer, and the battery plug. Thetransceiver packageisworn over theear,
held by the mask strap, and forced into position by the partially arched headband/
earpiece.

The earphoneisdesigned to allow easy listening through most hoods. However,
itisdesignedtobemost effectivewhendirectly over theear canal. Therearemany
waysto enhancetheearphoneefficiency. Somediving hoodsthat are particularly
thick may require alteration. When necessary, a thin 1/32-inch membrane of
neoprene or latex rubber, approximately 1 inch in diameter, can be stitched or
cemented to theinside of thehood. A 3/4-inch holeiscut into the hood beforethe
membraneisinstalled. The Buddy Phone® isworn over the opening in the hood
andthereforepreventstheexchangeof heat fromthediver'shead. Thismodification
provides an “acoustic window” between the Buddy Phone® earphone and the
diver's eardrum.

Itisimportant that the diver adjust the transceiver package so that the earphone
isdirectly over the ear canal. This placement will ensure that maximum volume
isdelivered to the diver. Thetransceiver can be adjusted forward and backward
on the strap as well as up and down. The diver should equalize his ears for
maximum hearing sensitivity.

Some people with particularly sensitive hearing may find the volume too loud.
Under these circumstances, the Buddy Phone® can be moved to a less ideal
position on the diver's head, thereby reducing the volume; or a small piece of
wetsuit material can be added to the earphone opening.

10



MICROPHONES

Many of our Buddy Phones are available with your choice of microphone. Our
standard microphones are the ME-16R Hot-Mic® and the Super Mic®.

ME-16R HOT-MIC® (912086-000)

The ME-16R Hot-Mic® is a state-of-the-art 150-ohm, water-resistant dynamic
microphone element designed for long, trouble-free useand the highest intelligi-
bility possible.

Although the Hot-Mic® is trouble free, it should be maintained. Rinse it with
freshwater after useto get all dirt, debris, and salt water fromthegrill. Dry it with
aclean, soft towel. If the element ever needsto be replaced, it iseasily removed
by unscrewing the two small screwslocated on its base.

Getting the microphone wet does not harmiit, but its element can withstand only
an 8- to 10-foot depth/pressure differential. If you removed your diving FFM at
the back of the boat and the microphone became wet, therewould be no problem;
but if you dropped it morethan 8 to 10 feet into the water, the changein pressure
probably would damage the element. In tests at 30 feet we have removed and
replaced the FFM without any problem; but if after removing it we had dropped
down to 40 feet, the pressure difference may have damaged the microphone.

SUPER MIC® DEPTH MASTER

TheSuper Mic® offers patented technology* that overcomesalimitation of other
microphones. It can be used at any depth and—unlike the Hot-Mic® and many
other microphones—canwithstand changesin depthwhilesubmerged, remaining
undamaged if the diver descends with the mask flooded (e.g., on removal and
stowage of the mask when switching to a different air supply system). It isa
ceramic microphone with a compact, lightweight design and noise-cancelling
properties, reducing background noisesfor clearer communications. When only
the highest quality of intelligibility is required, the Hot-Mic® is the preferred
choice; but the Super Mic'sintelligibility is sufficient for most diving situations.

Toassureclear communicationswhen using the Super Mic®, it should beno more
than 1/4 inch from the corner of the diver’s mouth.

After each dive, clean the Super Mic® by rinsing it with freshwater and drying it
with aclean, soft towel. No other maintenanceis required.

Note: Do not press on the microphone diaphragm; doing so may cause damage.

*U.S. Patent no. 7,170,822; EU patent nos. 000458351-0001, -0002, -0003, -0004, -0005, -0006.
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POWER ACTIVATION

TheBuddy Phone®isactivated on submersion. Activating water contacts (thetwo
screws located on the front of the housing) serve as the sensor electrodes. When
the diver entersthe water, asmall electric current flows between these contacts.

Whenthediver exitsthewater andthe current flow ceases, theassociated circuitry
switchesthe power off. Thereisadelay built into the switch circuitry. The delay
lasts for about one minute and is useful for surface checks (air tests). One
important tip: Do not place the Buddy Phone® on awet surface or wet material;
the unit would stay on using battery power.

GENERAL OPERATING GUIDELINES

Pre-Dive Check: To verify that the Buddy Phone® is operating correctly, atest
known asthe air test can be performed. The Buddy Phone® can transmit a short
distance of 3 metersor morein air. Divers may perform a pre-dive check of the
system by moistening their fingersand pl acing them acrossthetwo sensing screws
located on the front of the Buddy Phone®. Once activated, the unit will remain
activefor approximately oneminute. Whiletheunitsareactivated, pressthe push-
to-talk switch and speak whileyour buddy listens; then reversethe procedure (all
units being tested must be on).

SQUELCH

The squelch feature of the Buddy Phone® causes sound reception to be activated
only when voice is transmitted. Its innovative technology is unlike sguelch
systems used in the past: Instead of relying simply on signal strength, it actually
di stingui shes between noise and voice. The voice recognition capabilities of the
Buddy Phone® allowittoturnonthediver'searphonewith eventheslightest voice
in the greatest noise, such as that found on an active reef. Therefore, the Buddy
Phone® squel ch does not suffer the loss of range encountered with other squelch
systems, especially in high-noise environments.

The Buddy Phone® squelch isfully automatic, so no adjustments are necessary.
UNDERWATER SPEECH

Y our speech should be considerably slower than normal, and eachword should be
pronounced clearly and distinctly. Speak one word at atime instead of flowing
sentences (do not shout). Usedlightly louder than normal conversational volume.
Minimize exhalation while speaking. Y our communication will be more easily
understood if you are relaxed, because speech is less intelligible as a diver
becomes more anxious.
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UNDERWATER HEARING

The submerged ear has about 1/100th the sensitivity of the ear in air, but sound
can be conducted to the ear through the skull. This type of hearing is known as
bone conduction. The Buddy Phone® takes advantage of both bone conduction
and the remaining sensitivity of the eardrum. By placing the Buddy Phone®
directly over the ear canal, sound is conducted from the earphone element to the
ear canal andthebonesof theskull. Theaudioresponsehasbeen carefully tailored
to compensate for the frequency response changes of the diver's submerged ear.
Withthismethod, only oneearphoneisrequired for adequate underwater hearing,
evenwhen ahood isworn. Of course, everyone hearsdifferently, so somedivers
may require hood alterationsto improve hearing sensitivity (seeprevioustextin
the Transceiver section).

When receiving underwater communications, remember to listen for your name
or an agreed-upon cuesuch as* apha’ or “bravo” diver. Uponreceivingyour cue,
respondwitha“ Goahead” followed by slow inhal ation. Inhaling slowly improves
one's hearing because of the lack of bubble noise.

Thetransmitting party (your buddy, other divers, or the surface station) should
keep the transmission brief.

Underwater hearing isaskill that becomes easier with time and practice.
RANGE

The range of the Buddy Phone® has been limited to that which isrequired by the
recreational scubadiver. Aswithany acoustic underwater communi cation system,
therearedirectionsaroundthediver's
body that areless sensitivethan other
directions. The Buddy Phone® isless
sensitiveinalinethat projectsdirectly
from the diver's opposite ear. This

area is known as a “shadow zone.”
Figure 8 illustrates a typical beam SHADOW ZONE {Q
patternfoundaround adiver usingthe

Buddy Phone®. The Buddy Phone®

will not transmit through solid obj ects

such as a ship's hull, rocks, etc.

Receptionisstill possiblearoundthese

objectsasaresult of reflectionsfrom FIGURE 8

the surface or ocean floor.
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MAINTENANCE

Thereis alow-battery alarm to announce alow-battery condition (see the Low-
Battery Alert section). Replacement of the battery restoresreceiver clarity. The
transmitter will not suffer as much lossin clarity due to aweak battery, but the
range will be reduced.

It is extremely important that the battery cover area is thoroughly dry before
opening it to replace the battery. Water entering the housing can corrode the
battery contact springs, resulting in system failure.

The battery cover o-ring surfaces on the housing and the cover should be
inspected for dirt and debris and removed with a soft cloth. Do not use a sharp
object to clean the o-ring groove or the mating surface on the housing. Scratching
these surfaces can allow water to leak past the o-ring.

HANDLING AND STORAGE

Do not drop or jar the Buddy Phone®; the acoustic transducer |ocated on the side
of thehousing issensitiveto mechanical shock and can be permanently damaged.

The earphone is constructed using state-of-the-art ceramic technology and is
designed to be very shock resistant. However, the rubber diaphragm should not
be pressed or deflected inany way. Uneven pressures on the ceramic element can
cause fractures.

If theBuddy Phone® isnotinusefor an extended period of time(e.g., betweendive
trips), it is recommended that the battery be removed from the unit and stored

separately.
BASICS OF SOUND INWATER
BACKGROUND

If adiaphragm submerged in water is caused to vibrate by electrical means, it has
mechanical energy of motion that is communicated to the water. If another
diaphragm is submerged in the water near the vibrating diaphragm, the acoustic
energy in the water will excite mechanical vibrationsin the second diaphragm.
These vibrations may be detected by electrical means to complete a flow of
mechanical energy from thefirst diaphragm to the second. Thefirst diaphragmis
called thesourceor transducer, and thesecondiscalled areceiver or hydrophone.
In the Buddy Phone®, the transducer and hydrophone are one and the same*.

*The RX-100 Buddy Phone® functions as a hydrophone only.
14



THERMOCLINE o B AN
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FIGURE 9: Thermoclines affect the ultrasonic signal. Divers must report
thermocline depth(s) so the surface transceiver and/or other divers can be as
close to the same depth as possible.

FACTORSTHAT AFFECT SOUND IN WATER

There are many factorsthat affect the propagation of sound in water. All of these
factorsvary depending upon location, depth, and time of day. The net result isthat
communicationinwater can beaffected by local conditionsand thekind and depth
of dive being conducted. Fluctuations in range and intelligibility are to be
expected.

Distance: The sound intensity from asource variesinversely with the square of
the distance from the source. This sort of variation is referred to as spherical
spreading. Other factors also influence the variation of sound intensity with
distance. Asthe sound passes through the water, some of the energy is absorbed
and converted to heat (attenuation) and some of the energy is scattered by fish,
pilings, seaweed, bubbles, etc. (diffraction). In addition, both the surface and
bottom may affect thesoundintensity by reflecting sound back intothewater. The
sound reflected by the surface and bottom may raise the intensity above normal
levels(reinforcement) or may introduce destructiveinterference. Thebending of
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the sound waves by temperature variations also has a great effect on the sound
intensity at points remote from the source.

If the source of the sound is near the surface, there is some point beyond which
sound is not received from the source. This point is said to be in a shadow zone.
The distance from the source to the shadow zone is determined by the rate of
change of temperature with depth, the depth of the source, and the depth at which
the reception is made (Figure 9).

Water Density: In addition to these factors, water density is also important.
Becausethedensity of seawater varieswith thetemperature, thesalt content, and
the static pressure, the effect on sound of each of these three factorsis usually
considered separately.

Water Temperatur e: Variationsinwater temperatureaffect soundtransmission
most. Insomeareasof theocean, thetemperaturechangesat afixedrateover large
rangesof depth. If thetemperatureincreaseswith depth at afixed rate, thevel ocity
of sound increases at a rate constant with depth and sound waves are refracted
toward the surface. If, however, the temperature decreases with the depth (asis
frequently the case), the vel ocity of sound decreaseswith depth and the waves of
sound are bent downward.

Therearealso areasinthe seawhere, at some depth, temperature changesrapidly
over asmall depth range. Such alayer isreferred to as athermocline or thermal
layer. Such layers, in addition to producing rather sharp bending of the sound
waves by refraction effects, can serve as reflecting surfaces.

The velocity of sound transmission changes only about one percent for a
temperature changeof |0°F. However, theresultant bending of the sound path has
great effect over a distance of several hundred yards.

If thetemperature of the water decreaseswith depth at therate of 1°F for each 30
feet (starting at the surface), most of the sound energy originating at the source
near the surface will travel along paths that are bent rather sharply downward.
Therefore, the sound energy may not reach a shallow detector positioned 1000
yards from the source but may reach a deeper detector position further from the
source. Greater temperature variations can cause these paths to bend more
sharply.

Thebest method to deal with thermoclinesistobringthediversand/or transducers
ascloseto each other aspossible. If adiver entersathermocline, he should report
it to everyone (surface and divers) so they know the depth of the thermacline. All
diversshould stay within that depth, and the surface station should try to position
the surface transducer below or above, whichever isthe case (Figure 9).
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Background Noise: Marine organisms play an important role in underwater
acoustics. They areimportant primarily because of the effect they have on sound
transmission, but they often serve as sources of underwater noise as well. High
background noise—whether man-made, animal, or environmental (waves or
rain)—can interfere with good communications. Such background noise can be
suppressed through the use of the squel ch function and thermoclines.

Zones of Silence: Large natural or man-made objects can block acoustical
transmission under certain conditions, in much the sameway that arock blocksa
fast-moving current of water. Close to the backside of the rock, in this example,
the current is absent and the water seemsstill. A short distance away, the current
isflowing again (Figure 10).

WATER CURRENT —\\

FIGURE 10

Similarly, acoustic energy in the water can be blocked if the transmitting source
is close to a large object. On the backside of the blocking object, a “zone of
silence” isformed in which reception of the transmitted signal is not possible.
Diverscanreduce* zonesof silence” by moving away from, around, or abovethe
blocking object until communication is reestablished (Figure 11).

Most single sideband signals are efficient enough to permit communications
around blocking objects. Reception is made mainly through surface and bottom
reflections. Man-made noi semay be present underwater in busy harbors, shipping
lanes, and many coastal | ocations, particul arly at lower frequencies. Theoutstanding
characteristic of this coastal ambient noise isits great variability from place to
place in the same harbor and from time to time at the same place.

Under someconditions, whenyour divingsuitisdirectly betweenthetransmitting
source and your Buddy Phone®, a small zone of silence may be created that
prevents reception. This effect becomes greater at longer ranges. Turning ap-
proximately 45 degreesin any direction eliminates this zone of silence.
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Sincemost diversarein constant motion, it isunlikely that anything morethan a
momentary signal losswould occur when acoustic energy isblocked by air inside
a dry suit, by gas bubbles within neoprene wet suit material, or when both are
present—such aswith apartially inflated dry suit.
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FIGURE 11: Communication through indirect and direct paths. Note kelp
scattering sound. Without surface and bottom bounce, the diver would lose
communications.

- NOTE -

Now that you have read this operator's manual and have become familiar with
the system, you are ready for your first communications dive with the Buddy
Phone®. If you apply what you have lear ned—especially the proper positioning
of the Buddy Phone® and slow, deliberate, relaxed speech—you can look
forward to a new dimension in underwater experience.
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Under sea Systems I nternational, Inc.
dba

Ocean Technology Systems

LIMITED WARRANTY

TheXT-100, RX-100, MKI1I-BUD(S), MTS-BUD, SCU-BUD, and other
Buddy Phones are fully warranted against defects in materials and
workmanship for a period of one year from the time of purchase. Our
obligation under this warranty is limited to the replacement of any part
or partswhich proveto our satisfaction to have been defective, and which
have not been misused or carelessly handled. Labor iswarranted for one
year from time of purchase. The complete unit and/or part must be
returned to our factory, transportation charges prepaid. We reserve the
right to declineresponsibility whererepairshave been madeor attempted
by other than an Ocean Technology Systems factory-trained service
center or properly trained personnel. In no event shall Ocean Technol ogy

Systems be liable for consequential damages.

You can now register your product online at the OTS Web site. Just visit
http://www.oceantechnol ogysystems.com/register1.html.

Ocean Technology Systems
3133 W. Harvard Street, Santa Ana, CA 92704 USA
Toll-Free (800) 550-1984 « Tel. (714) 754-7848 » FAX (714) 966-1639
E-mail: ots@oceantechnol ogysystems.com
Web: www.oceantechnol ogysystems.com
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