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INTRODUCTION

The Lowrance x-16 is a highly sophisticated recording depth
sounder. Thanks to a micro-computer, the X-16 can do more than any
other scnar unit in its price range plus many that cost much more. Using
the waterproof keyboard, full control of the system is at your fingertips to
meet the changing demands of varying bottom conditions, water depth,
and boat speed. You can select the unit's sensitivity, discrimination level,
upper and lower depth range, paper speed, GRAYLINE, and many more
features. The patented Lowrance variable suppression system combined
with the new Discrimination feature not only filters out false signals
without distorting the real ones, but is syncronized with the GRAYLINE
function to provide clear signals under all conditions.

HOW IT WORKS

When the unit is turned on, an electronically regulated motor drives
a lightweight bell located at the right edge of the recording paper. The
stylus is attached to this belt. When the stylus is at the top of the paper a
small mark is made. This is called the zero mark, and represents the
surface of the water. The stylus continues to move down the edge of the
paper while the sound pulse is traveling through the water, and when an
echo is detected the stylus makes another mark on the paper. The depth
of the object which reflected the echo can be read in teet, fathoms, or
meters by comparing its location on the paper to the depth scale printed
on the paper.
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The paper speed is controlled by a variable speed motor. During one
revolution of the stylus belt, a very narrow mark will be made by the
flexible stylus, but the paper will move a small amount before the next
revolution. Each mark will blend into the one before so that a composite
"picture” of the target will be made, one tiny mark at a time.
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INSTALLATION
i ounting—

The depth sounder may be installed in any convenient area,
provided the unit can be filted for the best viewing angle. Holes in the
bracket base allow wood screw or bolt mounting. A wood stiffener may
be required on the back of thin fiberglass panels to support the unit.

Make certain there is enough room on the back side of the unit to
attach the power and transducer cables. There should also be enough
room to allow the front panel door to apen.

If the desired location is closer than 18" to a magnetic compass, a
trial run should be made with the unit in operation to be sure that the
compass readings are not affected,

POWER CONNECTIONS

Twelve volt DG power for the depth sounder should be supplied by
the boat's 12 volt electrical system. The power cable may be attached to
an accessory or power buss, but if you have problems with electrical
interference, the cable should be attached directly to the battery.

Anin-line fuse holder with a 4 amp fuse is supplied with the X-16.
Be certain to install this as close to the power source (such as the boat
battery or power buss) as possible. This will protect bath the sonar unit
and the power cable in the event a short occurs. Crimp connectors are
supplied to attach the fuse holder to the power cable. The red wire in the
power cable is the positive conductor, The black wire is the ground or
neqative conductor.
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FIGURE 2

The graph is protected from accidental polarity reversals and no
damage will occur if the wires are reversed. The unit will not operate until
the proper polarity is applied.

When installing the power cable, you will find two extra wires
coming from the power cable. The green one is for an optional Power
Booster and the other white wire is for connection to a Loran C receiver.
If neither of these features are going to be used, tape the ends of the
green and white wires so that they cannct short. Refer to the Advanced
Operation section for more information on these wires.
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If & longer cable is required, use ordinary #18 lamp cord available at
any hardware or electrical supply store. Splices should be soldered,
however, if this isn't done, then use crimp-type splices. Tape all splices
with electrical tape.

There are two types of noise that can be introduced into the sonar
systemn i an improper installation is made, electrical noise picked up by
the transducer or power cable, and acoustic noise picked up by the
transducer.

Acoustic noisa is caused by water turbulence, air bubbles passing
ovear the transducer, and cavitation where a partial vacuum is formed by
the flow of water. This noise is minimized by following carefully the
transducer installation instructions conceming location of the transducer.

Electrical noise is caused mainly by the boat engine's ignition
system, Keep the transducer cable and power cable away from possible
sources of electrical interference. Again, connect the power cable
directly to the battery if possible, not the boat’s wiring hamess,

Cavitation and electrically induced noise can be generated if a
careless installation has been made, but the Suppressor circuit and
Discrimination is effective in combatting both. Before initial use or after
prolonged storage, better water-to-transducer contact will be made if the
tace of the transducer is washed with mild detergent and warm water.
Positive contact with the water is essential to reduce cavitation noise
caused by bubbles on the transducer face.

TRANSDUCER SELECTION

Lowrance offers you the choice of transducers with either an 8 or
20 degree cone angle that will interchange with any of our 192 kHz sonar
units. In other words, any Lowrance sonar instrurment can be used with
any Lowrance transducer of the same freguency without retuning of any
kind, and no loss of performance. However, the use of any other manu-
facturer's transducer will result in a loss of performance.

Mow you can select the transducer design and cone angle to best fit
your specific needs. Generally, wide cone angle transducers (20 degrees)
are ideally suited for operating in shallow water or at medium depths.
The 20 degree cone angle allows you to see more of the underwater
world. In 15 feet of water the 20 degree cone covers an area of the
bottom that's about 6 feet across. The 8 degree transducer covers only
about a 2 foot circle.

Thus, you would use a 20 degree transducer when looking for fish
or structure, to easily find drop-offs or reefs, and to see fish that are
around you ... not just below you. However, the 20 degree transducer
won't penetrate to greater depths as well as the 8 degree transducer, nor
will it show a sharp drop-off as well. In a deep-water environment (100
feet or deeper) or where you're looking at sharp drop-offs, the narrow
cone angle can sometimes be more desirable because it can more
accurately detect the location of the drop-off without displaying the fish.
In deep water, with the sound energy being concentrated in a smaller
area, the 8 degree transducer can reach o greater depths.
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FIGURE 3

Both the B degree and the 20 degree transducers give accurate
bottom readings, even though the bottom signal is much wider on the 20
degree model because you are seeing more of the bottom. Remember,
the shallow edge of the signal shows you the true depth. The rest of the
signal tells you whether you are over rocks, mud, dropofis, etc.

Thanks to the LSB-200A transducer switch box, you can have the
best of both worlds. By installing the LSB-200A near the operator, both a
20 degree and an 8 degree cone angle transducer may be mounted on a
boat and connected to the switch box. A cable from the switch box is
then connected to the X-16. Now either transducer may be used as con-
ditions dictate. Use the 20 degree transducer when in shallow 1o medium
depths and then switch to the 8 degree transducer when in deep water
or when you need just navigation information,

Salt water boats need to have the transducer painted with a thin
coat of anti-foulant paint to prevent organisms from growing. If
unchecked, barnacles and other marine growth will cause a decrease in
the transducer’s sensivity. Do not use a metal based anti-foulant paint as
it will decrease the transducer's sensitivity also. There are special paints
on the market specifically designed for transducers and are carried by
most marine dealers.
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BASIC OPERATION

ON-OFF AND SENSITIVITY CONTROL—

Rotate the Sensitivity knob clockwise to turn the unit on. The
Sensitivity knob works much like the volume control on a radio, that is,
weaker signals will be detectad with higher settings of the knob. When
cruising, or at other times when just simple bottom contour information is
desired, the Sensitivity sefting can be low. In deep water or over soff,
muddy bottoms, (which produce weak echoes), the setting will have to be
higher.

FIGURE 4

When high Sensitivity setings are used, a second bottom echo will
appear. This is normal and is caused by the retuming signal reflecting off
the surface of the water, making a second trip to the bottom and back.

If detailed information about brush piles, individual fish, or the
thermocling is desired, the Sansitivity knob should be rotated to approxi-
mately the 34 point. Refer to the illustrations below to see what effect ecl
the Sensitivity control setting has on the recorded information.

Recording individual fish with an “arched” signature can usually be
accomplished at trolling speed with the Sensitivity knob at the % point, or
higher. Refer to the section "Arched Signatures” for more information
about this important function of the recorder.

FIGURE 5 SENSITIVITY: TOO LOw FIGURE 6 PROPER SETTING
e

GRAYLINE

The GRAYLIME control is used to outling the bottom contour which
might otherwise be hidden beneath trees and brush; it can also give clues
to the composition of the bottom. A hard bottom returns a very strong
signal causing a wide gray line. A soft, muddy or weedy boltom returns a
weaker signal which is emphasized with a narrow gray line. Do not
advance the control too far or it will gray line on the target completely,
showing no black, which makes the target difficult to see.
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DISCRIMINATION

Moise pulses are the largest complaint most often received about
sonar units. Lowrance has had the patented Suppression system for
many years which is quite effective at eliminating noise from the display.
The only drawback to the Suppression system is that it increases the
transmitter's pulse length which decreases resolution and causes targets
that are close together to merge inlo one “blob” instead of two distinct
images.

Discrimination is a program installed in the X-16's micro-processor
that enables it to process the output from the receiver, determine which
signals are noise and eliminate them, then print only the legitimate
echoes.

Using this concept, the transmitted pulse does not have 1o ba
increased, therefore records with high resolution and high noise
immunity can be achieved.

Discrimination is interlaced with Suppression, however, and some
supprassion is used when higher levels of Discrimination are chosen. For
a complete explanation of Suppression and Discrimination, see the
Advanced Operation seclion entitled "Suppression”. There are five levels
of Discrimination that can be used. (0} is the lowest level whereas the
highest value (4) is the strongest level and should be used only when
severa noise is present.
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Another advantage of Discrimination is its ability to filter out interfer-
ence from other depth sounders. This allows the simultaneous operation
of a digital depth sounder and the X-16. Tumm both units on. If interference
from the digital shows up on the X-16 (random short lines running
vertically across the paper), then increase the Discrimination level until
they are gone.

To use the Discrimination function, simply press the level of noise
rejection desired, from 0 to 4, then the Disc (Discrimination) key. There
should be an immediate change in the amount of noise present on the
paper. The Discrimination setting is printed at the bottom of the paper
each time the level is entered and at intervals thereafter. When the X-16
is shipped form the factory, the Discrimination |evel is setto 1,

The Discrimination function can be disabled at any time by pressing
0-DISC.

Example: Enter a Discrimination level of 4.

PRESS: 4 - DISC
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FIGURE 9 FIGURE 10

PAPER
PAPER SPEED CONTROL i
This key adjusts the speed of the chart paper. Its rangeis U to 7.
When the X-16 is first turmed on, the paper speed is sel to level 5. This
setling is good for detailed graphs, in shallow to medium depths when

trolling.

It will show proper fish arches at low speeds and keeps high speed
information from being comprassed. To prevent gaps from appearing in
the record, the microcomputer will automatically slow the maximum
speed of the chart paper when operating in deep water.

To change the speed of the chart paper, simply press the new leel
desired, from 0 to 7, then press the PAPER SFEED key. The paper speed
should change immediataly.
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Remember, if gaps in the record appear, turn the paper speed down
until a solid record is achieved. The paper speed may also be slowed
when not looking for fish or to simply conserve paper. If heavy printing, or
“gverstrike” occurs, lum the paper speed up. Overstrike happens when
the paper moves too slow past the stylus, which causes the stylus to print
over a large portion of the previous mark. This makes heavy, black marks
on the chart paper. Usually, the easiest way to solve this problem is to
tum the paper speed up. However, Alternate Transmit and Print or the
Paper Save function listed in the Advanced Operation section in this
manual, may also help.

CLEAR

CLEAR ENTRY —_—

The CLEAR ENTRY key is used when a mistake has been made
when entering a command to the unit, If, for example, you wish to set the
lower depth limit to 500 feet, and by accident, you press 509. BEFORE
you press the LOWER LIMIT key, you can press the CLEAR ENTRY key
which erases the mistake, and allows you to re-enter the correct
command.

RANGE

The range function utilizes the keyboard to select any range
between 0 and 8000’ in 1 foot increments. Please read this section
carefully to get the most out of the X-16's range capabilities.

LOWER

LOWER LIMIT —
When you first turm on the X-16, the range will be 0-60 fest
To change to a deeper range, simply press the desired depth on the
keyboard, and then press the LOWER LIMIT key.
MOTE: Remember, any depth may be used as a lower limit displayed at
the bottom of the chart paper.

Ok ¥l

Example: Change range to 0-75 feet, '™ 5.0
0,0 1 — a0
Press: 7-5-LOWER LIMIT 480 -
600 &0.0

FIGURE 11 " TS By,
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Example: Change range

e 21
io 0-256 feet,
1084 10E.4
Press: 2-5-6-LOWER LIMIT et 1528
2045 Sl
FIGURE 12§ it o N T

Mote that the paper speed slows automatically at this range setting.

MOTE: Although the maximum lower limit of the depth range is 8000
feat, the actual depth that the X-16 will reach is dependent on water
conditions, bottorn conditions, and the quality of the transducer
installation. Typically, the X-16 will reach a depth of approximately 1000
feet without a power booster. You may get more or less depending on
conditions.

UPPER
UPPER LIMIT i

Many times it is desirable to expand a section of the area that is
displayed on the graph recorder to show more detail. This is made
possible by the X-16 to show segments of the underwater world by using
the UPPER LIMIT function. Using the UPPER LIMIT key allows you to
display any depth range at the top of the chart paper.

The Upper and Lower Limits can be usad in various combinations to

show segments from the surface to the bottom and anywhere in between.

A one foot segment of the depth can be displayed at any time, if desired.
Hepresentative samples of chart paper are shown in the back of this
manual.

20.0 2L
Example: Turn on unit and LT £
set range to 20-60 feet.
B0 - Sh0
Press: 2-0-UPPER LIMIT 440 240
Press: 6-0-LOWER LIMIT
SE 120
F[GUHE 13 BOAFT ne=] LILRRHCE g BOLOFT

1

&350 45,0

Example: Set range to 45-72 fast. G B4

Lt 555

Prass: 4-5-UPPER LIMIT
Press: 7-2-LOWER LIMIT ELH BLE

nh.l REE

FIGURE 14

TEOFT D=1 LILEAHCE Tl FT

If you wish 1o display your depth settings at any time, simply press
the 2nd key and then the SCALE key. The current range will be printed on
the paper immediately. This will not change the depth setting.

LINES

LINES

Vhen the X-16 is first tumed on, depth lines will be printed on the
paper. If you desire to turn the Lines off, press the LINES key. To tum the
lines back on, press the LINES key again.

120 12,0
Example: Turn lines off;
Es.0 24,0
Press: LINES key S0 B
A 50
EROFT D=i LELERNCE GOLOFT
FIGURE 15
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MARK EH MARK

An event marker function is included in the X-16 so that events may
be marked when desired. To use the marker, simply press the MARK key
and a vertical line will be displayed across the entire page. Hold the
MARK key down and a vertical line will be printed for as long as the key
is held down.

120 (PR
240 240
Example:
Press: MARK o e
A R4 R0
BOGFT Des=f LELRAICE SOLOFET
FIGURE 16

SCALE

SCALE
The numbers that indicate the depth or scale may be deleted if
desired. Pressing the SCALE key once will stop the printing of the scala
numbers. The scale may be displayed again by pressing the SCALE key.

FEemember, the scale may be displayed at any time by pressing the
2nd key and then the SCALE key.

Example:
Prass: SCALE

LDURAHTE

FIGURE 17
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MEMORY/RESET

The Lowrance ¥X-16 has an internal battery thal keeps power
supplied to the memory circuits even when the power switch is tumed
off. The power cable may be unplugged from the unit and the A-16 will
still remember the last settings thatl were in effect when the unit was
turned off or removed from the boat. To reset the X-16's functions o their
factory settings, ium the unit on and press the 2nd key and then press
the MARK key. The unit will then be set up as follows:

FUNCTION LEVEL
BIAINGES s i s e B kT R R S g 0-60 FEET
DISCRIMINATIOM . o0 vevvvviiennvesasrnasaerseanas 1
PULSEMWIDTH . oo ciersmrnnssnsisms smsssessesnsasis 0 (autematic)
SURPRESSICIN v aais s b sk s a e sbin st s ainin B2 s b4 s w8 0 (automatic)
PRI T N TN S Y e G e LR e B s 1
PAREREPEED :u it e t i iaiana v ey s s 5

B e S R Pt 0

PABER SR s o it s s e s e e e 0

BATTERY BAGKLIP . i v avinvwmrsnman o pa 5 wame s o]
ALTERMNATE TRAMSMIT & PRINT . ..o veiiiiinnnninnns OFF

BINESS oo wimimeam i s it i s b i T v sl oM

oty s N o S S O e e e O
FREQUENCY COMNVERTER . .....covvvuvrernrnrrnnns OFF

If you do not recognize some of the functions listed above, look in
the Advanced Operation section of this manual for more instructions.

The Memary function can be turned on or off as desired. When the
Memory function is lurned ofi, only the depth mode (Feet, Fathoms, or
Meters) will be retained.

To tum the Memory function off, press 11-2nd-5.

To turn the Memory function on, press 10-2nd-5.

END-OF-PAPER MARKER
The graph paper used in the X-16 has a red line printed at the
bottom of the paper to signify when there is only 2 to 3 feet before the

end of the paper. P g oo
R Y e s 3 120
— B i b Rt
30— EL e
T P s T '3 p—
LT e
FIGURE 18
SO.0FT =1 LIMERHCE ——— &0,0FT -
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FEET, FATHOMS, METERS

The X-16 will display the depth in feet, fathoms, or meters, Although
the unit will revert back to the feet mode whenever the 2nd-MARK
feature is used (see above), it is simple to change to any mode you wish
by pressing the 2nd key and then 1 for feet, 2nd-2 for fathoms, and 2nd-
3 far meters,

When the unit is in the Feet mode, the letters “FT" will be displayed
next to the lower limit depth scale. In the Fathom mode, the letters “FA"
will be displayed, and the letter *M" will be displayed when the unit is in
the meters mode.

200 B
Example: Display Fathoms
Press:; 2nd-2 4 U
2 ] (1]
B - 8.0
F'gure 19 LLOFH ni=] LOLERCE — 100 FRA

By looking at the lower limit scale printed on the chart paper, one
can determine if the unit is in feet (FT), fathoms (FA), or meters (M). The
unit can be switched from one mode to another at any time,
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PAPER LOADING

NOTE: There are many imitators manufacturing chart paper that is
inferior to ours, Use only Lowrance LPG-605 or LPG-606 chart paper in
your X-16.

NOTE—A stylus is enclosed with every package of LPG-806 chart paper.
For best results, install the new stylus every other time a roll of chart
paper is changed.

CAUTION—High vollage is present in the electronic seclion when the
unit is turned on.

1. TURN THE UNIT OFF.

2. Release both catches on the
top of the case. Pull out and
down on the lop of the case
front 1o expose the platen
assembly.

Figure 20
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The full take-up roll can now be
easily removed from the paper
core shafts,

3. Move the stylus belt DOWN, 1o
position the marking stylus on
the back side of the platen.
MNEVER move the belt up — it
could damage the stylus,

FIGURE 24
Figure 21

6. Pull the empty supply core
from the right side in the same
manner. Install the empty core
onto the take-up shaft.

Align the two

nolches in the core with the
tabs on the lower take-up
spool.

4, Pull out and down on the tab
al the top center of the platen
assembly 1o expose the paper
spoals.

Special Note: The siylus may
be damaged if the transpaort
assembly is pulled down
unless the siylus has been
moved to the back side of the
platen,

FIGURE 25

Figure 22

7. Slide a fresh roll of Lowrance
chart paper in position
on the supply side shait
on the right side of the platen
assembly. The paper must
spool off the bettomn of the roll.

5. To remove the full take-up roll
and the emply supply spoaol,
press the lwo metal tabs
logether on the top of the
transport assembly, and pull
out and down on the paper
retainer,

NOTE: Use Lowrance LPG-605 or
LPG-806 chart paper only.

Filre 22 FIGURE 26
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8. Draw the end of the paper
across the face of the platen,
around the friction roller, over
the take-up core, and tape it
squarely to the lake-up core.

FIGURE 27

Close the top of the transport
assembly by pressing the two
labs together on the paper
retainer and returning the
retainer back to the operating
position.

FIGURE 28

8. Turn the small knob at the
upper left hand side of the
transport assembly to put a
small amount of fension on the
paper. It should be snug
against the platen.

FIGURE 29

10. Push the transport assembly back to its operating position. Be sure it
engages the catch inside the case.

11. Close the front of the case. Latch both catches on the top,

12. Turn the unit on. Watch the paper long enough to be sure it is moving
smoothly and evenly across the platen. If the paper flutters or begins o
run “uphill”, repeat step 8.

STYLUS REPLACEMENT

CAUTION—High voltage is present in the electronic section when the unit

is turned on.

1. TURN THE UNIT OFF.

2. Release both calches on the top of the case, Pull out and down on the
top of the case front to expose the stylus balt

3. The stylus belt rides over two pulleys located at the right edge of the
transport assembly. Move the front of the belt DOWM to position the stylus
at the center of the platen,

4. Hold the stylus belt stationary with cne finger, and remove the old stylus
by starting at its left edge and move it out from under the tabs on the
stylus holder.

5. Before installing the new stylus,

be sure il is bent properly by
comparing it 1o Figure 30

FIGURE 30

6. Refer o Figure 31 to be sure
the new stylus is posilioned
correcily under the tabs on the
holder. Be sure it moves freely
in the twe slots. If not, bend the
stylus away from lhe edge it is
rubbing on until it does move freely.

FIGURE 31
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ZERO ADJUST
Oceasionally, when changing the stylus or stylus belt, the zero line
does not print at the same place near the fop of the chart paper. A zero
adjust control has been placed on the back inside wall of the X-16 near
; ‘.m the upper lefl hand corner so thal the zero line position may be adjustad
Rl on the paper.
Open the case front and lock for the decal marked "ZERD ADJUST",
" YYou may have to pull the paper transport assembly down to see the decal
for the first time. Push the transport closed and furn on the unit.
[CAUTION—Eeep hands away from the stylus belt and stylus, High
voltage is present.)

7. After installing, if the stylus
wan't print all the way down the
paper as shown in Figure 32, D
bend the right leg down so that & o4 -
more pressure s exerted
agains! the slainless steel plate.
If it still does not print all the
way, bend the |eft leq down
more, but not so far that it digs
into the paper.

FIGURE 32

Insert a 6-8" long screwdriver
STYLUS BELT REPLACEMENT with a '4" blade into the zero
adjust hele and rotate the control

CAUTION —High voltage is present in the elecironic section when the unit i e R e s s

Itimedion position. (Note: this may also be

1. TURN THE UNIT OFF. adjusted with the unit turned OFF.)

2. Release both catches on the top of the case. Pull out and down on the Adjust the control, then remove
top of the case front and the platen to expose the stylus belt. the screwdriver and turn power

3. The stylus belt rides over two pulleys located at the right edge of the back ON. Repeat until the zero
transport assembly. Move the front of the belt down to position the stylus line is in the desired position.

at the center of the platen,

FIGURE 34

MAINTENANCE

Remember, the stylus may be damaged if it is in front of the platen
when the transport assembly is pulled down. Always move the stylus to
the back side of the transport assembly when changing the paper. The
stylus belt should be rotated down to remove the stylus. Mever rotate the
stylus belt up.

Black carbon dust is created during the recording process. Use a

: soft, oil-free rag to clean the viewing door and transport assembly. Low
pressure comprassed air may be used to blow dust out of the case and
away from moving parts if the air is dry and free of oil.

After every five rolls of paper, the stylus belt and pulleys it rides on
should be wiped clean with a soft rag moistened with alcohal to remove

carbon dust
FIGURE 33 All mechanical connections should be checked periodically to be
sure they haven't worked |oose.

4. Grasp the belt at the stylus
holder with the thumb and fore-
finger and move it gently 1o the
left while pushing the belt off
the pulleys with the other finger,
(See Figure 23.)

5. Position the new belt on the pulleys by reversing the procedure used to Do not apply any type of lubricant to the motors or gear trains,
remove the old one. BE SURE the fingers of the new stylus are pointed High voltage is present in the transmitter section when the unit is on.
UR Mo attempt should be made by any unauthorized person to modify or

6. Close the front of the case. Latch both catches at the top of the unit. repair the electronic section.
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If corrosion should occur at the power plug, fuse holder, power cord
splices, or battery connections, clean as required and check to make
sure that good contact is being made at all terminations.

The face of the transducer, if exposed to the water, should be
washed periodically with mild soapy water fo remove any accumulated
road grime or oily film. This is essential to have good contact betwean
the transducer and the water.

Periodically, the rubber roller on the paper drive should be cleaned
with a cloth dampened with alcohol to improve the friction on the I
metering roller drive.

Don't open the case or the transport assembly when the unit is
running. The stylus holder and stylus may be damaged or pergonal injury
may result

—

TROUBLESHOOTING

Symptom
Dn/Off switch is "ON", but the
stylus and paper don't move

On/Off switch is “ON", have zero Be sure the transducer is plugged
mark, but na bottom signal or into the unit and the transducer is
echoes. making contact with the walter.

What To Do
Check fuse; check connections at
battery for tighlness and corrosion,

Transducer is improperly installed.
Read transducer installation
instructions for the correct
mounting procedure,

The unil works properly when
stopped or al slow speeds, bul
loses the boltom signal at high
speed, or makes heavy black
lines.

Stylus is “skipping” over areas of
the chart paper. Readjust slylus
according to the diagram on page
20 If this does not help, replace

Blank spols in record.

siylus.

Paper stops pulling. Check paper for binding or - Al
improper tracking. Straighten the I
paper and retape il sguarely onlo l

the lake-up paper core, I
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HOW TO READ GRAPHS
“Arched Signatures™

A remarkable advantage of the X-16 is that it can record individual
fish with a characteristic arched mark that separates them from thair
stationary surroundings. The reason for this is shown below. (The
distance to a fish when it moves into the sonar’s cone of sound is shown
as “A" in Figure 35). When the fish has moved lo the center of the cone,
the distance to it will be shorter, {line “B), and as it moves out of the cone,
the distance will increase again as shown in line "C".

Figure 35

f a partial arch occurs most of the time on your unit, (the mark
curves up, but not back down, or vice-versa- it is because the transducer
is not pointed straight down. If your transducer is mounted on the
transom, adjust the transducer until the fish show the distinctive arched
signature. This may take some trial and error until the correct mounting
is achieved.

Sharp, well defined signatures will occur most often when the
Sensitivity knob is set at the 34 point, or higher. Remember, that there
must be some movement between the boat and the fish to develop the
archad mark. Usually this means trolling at very slow speeds with the
main engine in gear at minimum throttle setting.
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THERMOCLINES

The temperature of water in the lake is seldom constant from top to
bottom. Layers of different temperatures form, and the junction of a warm
and cool layer of water is called a thermocline. (See Figure 23) The
depth and thickness of the thermocline can vary with the season or time
of day. In deep lakes there may be two or more, at different depths.
Thermoclines are important to the fisherman because they are areas
where fish are active. Many times bait fish will be above the thermocline
while larger game fish suspend just below it

Your Lowrance X-16 can detect this invisible layer in the water, but
the Sensitivity knob will probably have to be set at the 2 point, or higher.

e et S

Figure 37
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ADVANCED OPERATION

SCC

Surace Clarily Conirel {SCC)
The surface markings at the top of the chart paper can, at times,
extend many feet below the surface. This often interferes with fish signals

or other targets. This is called Surface Clutter and is caused by algae
and planktan, air bubbles caused by wave action or boat wakes, bait fish,
or temperature inversions.

The surface clutter markings can be reduced or eliminated by using
the SCC control key on the front panel keyboard,

To use the SCC, press key 1 thru 7 (depending upon the amount of
SCC desired) and then the SCC key. 1 has a minimum effect on surface
clutter, ¥ has the maximum efiect on reducing surface clutter. 2 thru 6
have intermediate etfects. The amount of SCC that is used is printed at
the bottom of the chart paper. If one level of SCC is used, then SCC-1 is
printed. Two levels, SCC-2, elc.

120 s
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FIGURE 38 SCC: 2

The SCC control fracks the lower limit depth range and works an
the upper 60% of the chosen range, with zero always being the upper
limit, regardless of the upper limit displayed on the paper. The maximum

effective depth of SCC is 255 feet
The effect on surface clutter should immediately be seen. Use only

the amount of SCC required to reduce the clutter, as fish signals can be

eliminated by using this method, also.
If you wish to tum the SCC function OFF, simply press 0-SCC and

the SCC function will be disabled.
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SUPPRESSOR

The Suppressor is a noise suppression system consisting of a
patented pulse length discrimination suppression circuit. It is the same as
the one used on all Lowrance variable suppression flashers and graphs.
Basically, it works on the principle that most noise pulses are of relatively
short duration. If the receiver circuit can be adjusted so that it will accept
only long pulses, then the short pulses will be cancelled out, and only the
desired information (fish, bottom, structure, etc.) will be displayed. Of
coursg, the transmitler's pulse length would have to be increased at the
same time so that the return echoes would be accepted by the receiver.

This is exactly what the Lowrance suppression system does. The
transmitter's pulse length is increased by using the keyboard, and the
receiver “tracks” the amount of increased pulse length. cancelling out
any narrow noise pulses, and displaying only the relumn echoes from fish
or the bottom, ete. (Note: receiver sensitivity is not diminished at all by
this process)

Moise, in electronic terms, is any undesired signal. It can be caused
by an electrical source, (such as the engine's ignition system) or by air
bubbles in disturbed water which is called cavitation. In both cases, the
noise could produce unwanted marks on the paper.

il L

FIGURE 39 " FIGURE 40

Fortunately, noise pulses are relatively short in time compared to real
sonar signals. Increasing the Suppression will cause the system to reject
these unwanted, short pulses without reducing the sensitivity in any way.

This patented design is exclusive with Lowrance. However, with high
suppression seftings, the graph record becomes coarse and the ability to
separate fish from the bottom or from other fish will be decreased. (See
Figure 41 & 42)) Therefore, the lower the suppression setting, the better,
Increase the Suppressor setting only as far as necessary to remove the
erratic, unwanted noise marks. Most of the time at low or trolling speeds,
no suppression will be necessary.
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To use the Suppressor, simply press the desired amaount of |
suppression desired, from 0 to 7, and then press the 2nd key and the 9 |
key. For example, if you wanled to increase the suppression level to 3,
then you would press: 5-2nd-9, in that order. When any Suppressor level
other than 0 is chosen, the level is printed on the bottom line of the chart
paper. For example, if the suppressor level is set to 5, then the X-16 will
print: SUP=5.

The anly disadvantage to this system is that resolution, or the ability |
to separate targets, is diminished when the pulse length is increased. A
200 us (micro-second) transmitter pulse length used on the X-16 when ‘
power is first turned on, will allow the unit to display two fish or targets
that are only 6 inches apart In other words, if two fish that are & inches
apart are displayed on the graph paper, they will show up as two ‘

separate arches when the transmitter is operating with a 200 us pulse
length. Mow, if we increase the transmitter's pulse length to 400 us (by
increasing the Suppressor) those same two fish arches will blend
together and show up as one fish or possibly even a “blob” on the paper.
With a 400 us transmit pulse width, those same two fish will have to
be at least 12 inches apart before they will show up as two separate
arches on the graph. This is why it is imporant to leave the Suppressor |
control tumed down to a minimum when looking for fish. i

>;
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FIGURE 41 suppression:TooHIGH FIGURE 42
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PROPER SETTING

However, it is helpful sometimes to have longer pulse width when
resolution is not a concem. When using a sonar in deeper waler, it is
easier for the unit to detect a longer pulse coming back from the bottom
or from fish. This is called "Probability of Echo Detection”. The probability
of the unit being able to detect an echo returning from deep water is
diminished because the further the sound pulse has to travel, the weaker
it becomes. By broadening the pulse length, in essence, a larger signal is
transmitted and it is easier for the receiver to detect it.
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For this reason, the micro-computer in the X-16 automatically
increases the initial pulse length of the unit as deeper lower limits are set
by the operator. (Note: Initial pulse length is the pulse length of the unit
when the Suppressor control is set to minimum.)

From 200 feet to 589 feet, the initial pulse length increases at the
same rate as the depth. For example, with the LOWER LIMIT set to 260
feet, the initial transmit pulse length would be 260 s, If the LOWER LIMIT
is set to 390 feet, the initial transmit pulse would be 320 us. The pulse
length from 600-879 feet is the depth plus 4 micro-seconds (us) per foot
OVER 600 feet. In other words, with a lower limit of 700 feet, the initial
transmit pulse length would be 1100 micro-seconds.

INITIAL
LOWER TRANSMIT
LIMIT PULSE WIDTH
(feet) (micro-seconds)
1-18 110
20 - 29 130
30 - 198 160
200 - 599 Same as LOWER LIMIT
600 - 879 Same as LOWER LIMIT + 4ps/t over 600
880 - maximum 1700 ps

The transmit pulse length can be increased fram the initial point at
any fime by using the Suppressor control. The maximum amount of pulse
length added to the initial transmitter pulse length is approximately 800
micro-seconds. In other words, if the LOWER LIMIT is set to 420 feet, and
the Suppressor contral is increased to the maximum, (press 7-2nd-39) the
transmitter pulse length would be 1220 micro-seconds. (420 initial + 800
=1220)

When Suppressor level 0" is chosen, the suppressor level is auto-
matic. This ties in with the Discrimination feature. As different levels of
Discrimination are selected, and the Suppressor level is set to "0, the
suppression level is automatically increased when the Discrimination
level is increased. This is done for better noise rejection. The following
chart shows the relationship between Suppression and Discrimination,

Remember, Suppression value 1 adds nothing to the initial transmit pulse

length.

IF INITIAL TRANSMIT PULSE LENGTH IS LESS THAN 500 MICRO-
SECONDS:

DISCRIMINATION LEVEL SUPPRESSOR LEVEL

B R
o LY - —

IF INITIAL TRANSMIT PULSE LENGTH IS GREATER THAN 500
MICRO- SECONDS:

DISCRIMINATION LEVEL SUPPRESSOR LEVEL

[ 5 B o Y s B

0
1
2
a
4

Mow, it we want, we can increase the Suppressor level by using the
Suppressor control at any level above 3. The Suppressor cantral will
override the automatic selection that Discrimination chose. If a suppres-
sion level greater than 9 is selected by the operator, then the X-16 will
print an "F" after the Discrimination level. For example if the Discrimina-
tion level is 1 and the Suppressor level is set (or “fixed) to 3, then the X-
16 will print “D=1F". This is a reminder that some level of suppression is
in use,
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PULSE

PULSE

In the Suppressor section of this manual, we explained the
relationship between pulse length and target separation. As pulse length
increases, target separation or resolution is degraded but deep water
penetration improves. However, if the pulse width is decreased,
resolution becomes much better. The X-16 allows you to take advantage
of this fact by making it possible to override the initial transmitter pulse
length setting from what the micro-computer selects according to the
Lower Limit.

The initial transmitter pulse length can be set from 30 ys to 1700 us
by entering it on the keyboard. By setting the initial transmitter pulse width
to 100 us, a three inch resolution is obtained, 50 s equivalent to an inch
and a hali, and 30 ps initial transmit pulse length is equal to one inch
resolution! Mo other graph recorder in the market today can give you this
feature. After setting the initial transmitter pulse length, the Discrimination
function can be used to eliminale noise and still have good resolution.

The X-16 will display the initial transmitter pulse length at the bottom
of the paper when you over-ride the micro-computer. To distinguish the
initial transmitier pulse from the other information printed on the paper,
the graph will print P=100 (if the pulse is set to 100 micro-seconds.) A S0
us initial pulse length would be displayed as P=50.

T R e
FIGURE 43
MOTE: If a pulse length of 110 micro-seconds or less is chasen by

1_!?19 operator, the Suppressor is disabled. Also, less than maximum power
is transmitted when the pulse length is less than 100 micro-seconds.

To set the initial transmitter pulse length, simply press on the
keyboard the initial pulse length desired and then press the PULSE key.
For example, 1o set the initial tranamit pulse length to 100 micro-seconds,
press 1-0-0-PULSE. This will override the micro-computer's selection
and set the initial transmitter pulse length to 100 micro-seconds. P=100
will be printed at the bottorn of the paper to signify that the entry has
been confirmed, (Note: When an initial transmit pulse lenath is set, this
length will be fixed for all depth settings until changed.)

To return control back to the micro-computer, press 0-PULSE and
the micro-computer will select the initial pulse length.
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ALTERNATE TRANSMIT AND PRINT

A feature that is available on the X-16 is the Altemate Transmit and
Print function which, when activated, causes the stylus to print every
other revolution instead of every revolution. This accomplishes three
things:

1. Since the stylus only prints every other revolution, the recorded
information doesn't have the “over print” problem, therefore good
records are attainable at slower paper speeds. Also, the scale
numbers are spread out more, making them more legible.

2. Reduces the possibility of “wrap-around”. This is the undesirable
occurrence of the second or third bottom echo printed on the paper at
the top or middle of the page. Many times this can interfere with fish or
other targets that you wish to see.

3. Reduces the reverberation effect. This happens mainly on lower
frequency units, but it can happen on higher frequency models.
Reverberation is heavy, scattered noise marks caused by the
transmitted signal becoming trapped between the surface and the
bottom, usually scattered in heavy plankton layers or baitiish schools.
This causes a great many lines to be printed on the page. By enabling
the Transmit and Print function, the transmitter is triggered only half as
many times as nomal, pulting less energy into the water (same amount
of transmitter power, just not as often) which reduces the amount of
noise seen.

To wm this feature on, simply press the 2nd key, then press the “4"
key. The paper speed will immediately slow down, signifying that the
function is enabled.

To tum the Alternate Transmit and Print feature off, simply press the
2nd key and then press the “7" key. The paper speed will immediately
speed up, signifying that the function has baen tumed off.

PAPER SAVE

Although the Altlemate Transmit and Print function will slow the
paper speed, the Paper Save function is an even more powerful way to
slow the chart paper. The chart above gives the range of the Paper Save
function and the amount that each leveal slows the paper.

|
PAPER SAVE

LEVEL CHART SPEED REDUCED TO
e

i

1

5

A
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To enable the Paper Save function, simply press the level of paper
save desired, then 2nd, then 6. The paper should slow immediately. Far
example, suppose you wish to slow the paper down to 14 its present
speed. Press 3-2nd-6 and the paper will now be traveling four times
slower than its previous speed.

When the Paper Save function iz enabled, the X-16 will print PSV=
and the level of paper save that you selecled, For example, in our
previous example the Paper Save value was 3. The X-16 will print PSV=3
on the bottom line of the chart paper.
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Figure 44

The Paper Save function can also be used with the Altemate
Transmit and Print function which will cut any Paper Save speed in hali,
This gives fourleen different paper speeds selectable by the operator.

To disable the Paper Save function, simply press 0-2nd-6, and the
paper will speed up.

PRINT INTENSITY

Three levels of print intensity are provided for different conditions.
The stylus printing can be adjusted to print lighter or darker by using the
Print Intensity mode. When the X-16 leaves the factory, the Print intensity
is set to level 1. To change this setting, press the level of intensity desired,
from 0 to 2 (0 is lightest, 2 is darkest) and then press 2nd-LINES.

For example, if the stylus is printing too light, press 2-2nd-LINES
and the markings on the chart paper should become darker.

This fealure is useful when a stylus becomes old. By using the "2"
level or darkest level, the printing can improve. If, when using very slow
paper speeds, the record has much overprint due to multiple stylus
slrikes in the small area, the “0" or lightest level can be used to help
alleviate this condition.
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GLOSSARY OF TERMS

CAVITATION  Air bubbles trapped against the transducer. This is typically
caused by an improper transducer installation. Aluminum boats in
particular have problems with cavitation. The problem is mast evident
when traveling at high spead. Air bubbles are created by rivets, strakes,
ritis, or other objects which then pass over the face of the transducer,
For the proper operation of the transducer, it must have solid contact with
the water at all timeas.

MICRO-SECOND  Unit of measure. One micro-second is equal to 0001
second. Used in sonar to measure the amount of time the unit is
transmitting. Abbreviation: us.

MOISE  Any undesired signal. Noise can show up on a graph recorder
as small dots or lines randomly scatiered across the paper. It can be
caused by electrical sources such as alternators, spark plugs, improper
wiring, or by mechanical sources, air bubbles passing over ihe face of
the transducer. vibration of the engine, or a loose transducer mounting.
OUTPUT POWER The amount of electrical energy appplied to the
transducer by the transmitter, Expressed in walts, typically the higher the
outpul power a sonar unit has, the deeper it can read, and smaller defail
can be shown,

PULSE LENGTH The length of time that the sonar unit transmits a pulse
of sound into the water. This period of time is very short and is usually
referred to in micro-seconds. Also called Pulse Width.

RAMGE Maximum depth that a sonar unit is set to display. For example,
a range setting of 0-80 feset on a graph means that the maximum depth
that can be displayed before the bottom echo drops off the chart paper is
B0 freat,

RESOLUTION  The ability of a sonar unit to separate targels, This ability
is determined by the pulse length of the unit If the pulse length is very
shart, 50 micro-seconds for example, then the sonar can separate two
targets that are 1%z inches aparl. This is considered good resolution.
However, if the sonar pulse length was 500 micro-seconds, then the
sonar could only separate targets that are at least 12 inches apart. That is
why it is s0 important o pick a sonar unit that gives you the capahility to
change to narrow pulse lengths for good resclution. The X-16 allows
pulse lengths down to 30 micro-seconds or one inch!

SECOND ECHO A second echo can appear on the display at roughly
twice the depth of the actual bottom signal. This is caused by the trans-
mitted signal travelling thru the water, reflecting off of the bottom,
retumning to the surface, reflecting off the surface, hitting the bottom once
again, and finally striking the surface and the transducer. Actually, the
sonar signal can do this many times as you can see if you are in shallow
water and tum up the sensitivity. Sometimes three, four or more echoes
can be displayed.



SENSITIMITY The ability of a sonar unit to display targets. If a unit can
display small targets deep in the water or very small detail, then it is said
to have high sensitivity. A sensitivity control adjusts the level of the
receiver for different conditions. Also called gain.

SCALE Depth markings printed on or near the chart paper. These can
be shown in feet, fathoms, or meters, Often confused with Range.
SIGMNAL-TO-NOISE RATIO  The noise level divided by the signal level in
a circuit is expressed by the term signal to noise ratic. In sonar, a high
signal to noise ratio is desirable because less noise suppression is
required and it is easier for the unit to display only the true signals
returning from the targets, rather than a mixiure of signals and noise.
STYLUS This is the fine wire that does the actual marking on a graph
recordet’s paper. A high voltage is applied to the stylus which causes it
to burn through the white outer coating of the paper, exposing the black
carbon undemeath. Use care when handling a stylus. Never touch it
when the unil is oparaling,

STYLUS SKIP  This is a condition that occurs when the stylus doesn’l
contact the entire surface of the chart paper. It then leaves gaps in the
record where the stylus "skips” over spots. Usually, the problem can be
rectified by removing and bending the stylus into the proper shape,
although sometimes it is caused by a wornout stylus which must then be
replaced.

SUPPRESSOR A Lowrance exclusive, patented process to eliminate
noise from a sonar unit's display. It works on the principal that noise
pulses are typically short in duration, By increasing the transmitters pulse
length, and tracking it with the receiver, the shorl noise pulses are
cancelled out,

STYLUS BELT A belt that travels over two motor driven pulleys. It
typically has a holder that retains the stylus and a magnet on the
opposite side that triggers the transmitter.

SURFACE CLUTTER Algae, plankton, air bubbles, boat wakes, and
schools of bait fish near the surface of the water can creale large
surface echoes on the paper. These echoes can extend far down the
paper and interfere with fish or other target echoes. Lowrance has a
special feature called "Surface Clarity Control” or "SCC" that combats
surface clutter effectively.

THERMOCLINE  Junction of different temperature layers. When the
warm and cool temperature layers meet, a discontinuity in the water is
formed that reflects sonar signals. This is called a thermocline.
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TRANSDUCER The "antenna” of a sonar unit. This contains a small
crystal that converts the electrical energy from the transducer into sound
energy and sends it into the water. It then converds any sound in its
frequency range back into electrical pulses for the receiver. Transducers
have a variety of styles including "“Thru-Hull" which bolt thru a hole
drilled in the hull, *Shoot-Thru-Hull"—epoxied directly to the inside of a
solid fiberglass hull with no holes required, and "“Transom Mount"—hbalts
directly to the transom of the hull, either below or flush with the bottom of
the boat.

TRANSPORT ASSEMELY The mechanism that holds and pulls the chart
paper from the full paper roll, past the stylus, and rolls it up on the takeup
side. It also contains the paper drive motor and gear train.
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FIGURE 46 PULSE: 50 uSEC FIGURE 48 A: TREES

SENSITIVITY: 34 A LARGE SCHOOLS OF BAITFISH SENSITIVITY: 14 :q z:l[;ﬁH
RANGE: 0-45 FEET B: GAMEFISH RANGE: 0-58 FEET z
LINES: OFF C: BRUSH LINES: ON

FIGURE 49

A: BAITFISH SCHOOL SENSITIVITY: % A: THERMOCLINE
SENSITIVITY: % B: GAMEFISH RANGE: 0-57 FEET B: BAITFISH SCHOOL
RANGE: 11-39 FEET PULSE: 50 4 SEC C: SMALL FISH
LINES: OFF D: LARGE FISH
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FIGURE 50 PULSE: 90 uSEC

FIGURE

LINES: ON B: SURFACE CLUTTER LINES: OFF C: SURFACE CLUTTER

FIGURE 51 DISCRIMINATION: LEVEL 2

E 53 A: BAITFISH
RANGE: 48-63 FEET SCC: LEVEL 1 s:lﬁgg S BAREET B: FISH IN THERMOCLINE
PULSE: 50 j/SEC LINES: ON LINES: ON C: TREES
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