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~. GENERAL INFORMATION

INTRODUCTION,
-'

'---"'
Congratulations! You have invested in one of the most

technologically advanced instruments available for speed I

detection and other law enforcement uses. In a compact,

handheld package, the ProLaser offers the versatility of
direct range and speed measurement.

Operators who are familiar with the use of

conventional traffic safety radar systems will find it a
simple matter to become accustomed to the ProLaser, since

it comes from a company with years of experience in the
industry. Similarly, first-time operators will be surprised

at how easy it is to operate, because the technology

employed overcomes some of the drawbacks and

operational idiosyncrasies of conventional traffic radar.
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UNPACKING

' "

When you first receive your ProLaser, carefully

inspect the shipping carton for signs of damage. Any

damage evident should be immediately reported to the

carrier. Kustom Signals, Inc. is not responsible for damage

sustained during shipping.

Upon opening the carton, check the contents against

the following list of included items:

I ProLaser lidar speed detection system

I Heavy-duty locking carrying .case w/2 keys
I Operator's Manual
I Pro Laser lens cover

I Eyesafety certification statement
I Shoulder stock

If any of the above are missing, contact the Kustom
Signals Customer Service department at 800-835-0156.

Having the order number from your packing list will
expedite the call.
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FUNCTIONAL DESCRIPTION
~-'

The ProLaser is a versatile instrument that measures

both the range and velocity of selected targets. The

advanced technology on which the ProLaser is based

provides pinpoint aiming capability, allowing the operator

to isolate a single vehicle out of a group. in addition,
operation of the ProLaser is completely invisible to

conventional radar detectors, used by many motorists to
avoid enforcement.

Rather than microwave transmission employed by

traditional traffic radar systems, the Pro Laser uses

invisible light waves that are much higher in frequency.
Because the wavelength of these light waves is so much

shorter than microwaves, they can readily be collimated (or

focused) into an extremely narrow beam for absolute target
identification. The signal transmitted by the ProLaser

travels in a straight line of sight, as opposed to the
"fringing" effect that is characteristic of microwave
emissions.

The technology used by the Pro Laser to measure
distances and speeds is referred to as lidar, which stands

for f.ight 4etection gnd ranging. When the trigger is
pulled, the ProLaser sends out hundreds of invisible

infrared laser light pulses per second. As each pulse is
transmitted, a timer is started, and when the energy of a

laser pulse is reflected froin a target and received by the

Pro Laser, the timer is stopped. From the elapsed time

taken for the laser pulse to strike and return from the

target, the distance to the object is calculated with the

known speed of light through the atmosphere. If the

Page 3



ProLaser Ooerator's Manual

~

target is moving with respect to the ProLaser, a

sophisticated alg<;>rithmis used to derive the speed of the
target from a successive number of range calculations.

This speed determination is then displayed to the operator.

CONTROL LOCATIONS

'-----

Operation of the Pro Laser involves a number of

various controls. Figure I illustrates the location of the

various controls that are used to operate the instrument.

These controls are briefly described as follows:

A. Power switch: turns on and off primary power.
B. Trigger: activates the range/speed measurement

function, and locks and releases speed and range
displays.

C. Speed control: sets the minimum threshold for

displaying speeds and for activating the external output
signal.

D. Range control: sets the maximum range for obtaining a
speed display and for activating the external output
signal.

E. Audio volume: sets the level of the audio signal used for
the aiming tone and the error tones.

F. Brightness/Test: sets the intensity of the LED displays,
and initiates an instrument self -test sequence.

G. Power Indicator: illuminates when the unit is receiving

primary power. .
H. Laser Indicator: illuminates when laser pulses are being

transmitted.

I. Speed Display: indicates the velocity and direction of a
moving target.

J. Range display: indicates the range of a stationary or
moving target.
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K. Heads-Up-Display (HUD): displays the sighting reticle

and the speed or range of a moving target.
. ,

L. I/O Connector: contains conductors for the external

signal output and optional RS-232 port.
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CONTROL DESCRIPTIONS
'-

The preceding section of this Operator's M~nual

introduced you to the locations of the .operating controls on
the Pro Laser. This section will provide detailed

descriptions of the function of each control.

CAUTION: Use of controls or adjustments or

performance of procedures other than those

specified herein may result in hazardous

radiation exposure. Adherence to the
instructions contained in this manual will

eliminate the risk of hazardous exposure.

Power

The power switch is used to turn off and on primary
power to the Pro Laser. No current is drawn when the
switch is turned off.

TriJH~er

The trigger of the ProLaser performs two functions.

When the trigger is pulled, it activates the firing of laser
pulses, and the range and speed measurement functions of

the system. When the trigger is released, the last displayed
range and speed readings obtained are retained on the

displays. The brightness of the displayed locked readings
alternates back and forth between high and low intensity.

The locked range and speed displays can be cleared by

momentarily depressing the trigger a second time.
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The speed selector control is used only in conjunction

with the external signal output. The speed cpntrol sets the

minimum speed at which the external signal output will be

activated. When the speed control is momentarily pressed

in either direction, the speed display will read "MINS" (for

M INimum ~eed) and the range display will indicate the

current speed setting.

Pressing the speed selector switch up will increment the

speed setting, and pressing it down decrements the setting.
When the switch is initially pressed, the speed setting will

increase/decrease in I mph (or I km/h) steps. As the
switch is held continuously in one position, the speed

setting will begin to increase/decrease in 5 mph (or 5

km/h) increments, and if held further, in 10 mph (10

km/h) increments. This feature minimizes the amount of

operator time involved in setting an exact speed threshold.
The speed selector threshold can be set at any value

between 5 and 299 mph. Each time the Pro Laser is

powered up, the speed selector setting will default to a
value of 5, and bidirectional traffic.
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Ran~e

The range selector control is used in conjunction with

the ex ternal signal output, as well as with the ProLaser's

speed displays. The range control sets the maximum range

at which target vehicle speeds will be displayed, and at
which the external signal output will be activated. When

the range control is momentarily pressed in either

direction, the speed display will read "MAXR" (for

MAXimum Range) and the range display will indicate the

current range setting. Target ranges will be displayed in

the rear panel range readout (and also in the HUD, if set

for this mode of display), regardless of the setting of the

range selector control.
When setting range values, the range control switch will

increase/decrease the setting in 5, 10, or 100 foot (meter)

steps depending upon how long the switch is pressed,

similar to the way the speed control switch operates. The
range can be set at any value from 15 to 4500 feet. Above

4500 feet, the range control function is inhibited, and the

rear displays will display "MAXR" "MAX". At this setting,

any target that provides an adequate signal return will be
displayed, up to a maximum range of 4500 feet. The
Pro Laser will not display ranges or speeds of targets when

the distance to the target is less than 15 fee.t (5 m). Each

time the ProLaser is powered up, the range control setting
will default to a setting of 4500 feet.
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Direction

The ProLaser is capable of discriminating between,
different directions of vehicular traffic. When the speed

selector control is momentarily pressed, the speed threshold

value in the range display window will be preceded by a

"+", a"-", or no sign. A "+" indicates that the Pro Laser

will measure only the speeds of approaching traffic; a"-"
indicates that it will measure only the speeds of receding

traffic; and no sign indicates that it will display speeds of

all traffic regardless of direction.
To select the desired direction of traffic to be

monitored, simultaneously press the speed selector switch

(far left switch) in either direction (as if to increase or
decrease the speed threshold value) and the test switch (far

right switch) down. Doing this repeatedly will sequence
the direction sensing feature from approaching traffic, to

receding traffic, to both directions, and then repeat. As

you do this, the rear panel speed and range displays will
read "TRGT APPR", IITRGT RECD", and "TRGT BOTH",

respectively.- When you release the speed and range

selector switches, the instrument will only process and

display speeds corresponding to the last selected direction
of travel. Ranges of both static and moving targets will

continue to be displayed, regardless of the direction mode
set.

Setting of the direction criteria also affects triggering

of the external signal output. In other words, if the system

is set for "+65", the external signal output will be activated

only by oncoming traffic travelling at 65 mph or higher.

i'
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. Audio Volume

The three-position rocker switch adjusts the volume of

the aiming and error tone transducer. The upper position

of the switch is high volume, the lower position represents

low volume, and the center position turns the audio off

completely.

The aiming tone provides audible feedback to the

operator, to assist in aiming the ProLaser. The aiming

tone is activated only when the instrument. is aimed at a
moving target. When the ProLaser is aimed at a stationary

target, or is not properly aimed upon a moving target, no
tone is heard. As the ProLaser's beam is aimed in the

vkinity of a moving target, but not closely enough to

assure reliable speed processing, an intermittent tone is

heard. As the ProLaser is aimed squarely at a moving

target, and signal returns are of sufficient quality to enable

a valid speed determination, the aiming tone becomes a
steady sound. Only then is a speed reading displayed.

The audio transducer is also used to alert the operator
to certain conditions such as an internal test failure, or the
existence of -low voltage or RFI.

Brightness

The upper position of the extreme right rocker switch

is used to adjust the intensity of the rear panel and HUD
displays. There are eight selectable brightness levels from

7 through 0, with level 7 being the brightest. Pressing and
releasing the brightness control decreases the display

intensity one step; after level 0 is reached, the next switch
activation starts the sequence over at level 7.
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As the brightness control is activated, the current level

is displayed on the rear panel speed and range readouts as

"BRT"" 5", and on the HUD readout as a simple
numeral.

The brightness control should be adjusted to allow

comfortable viewing of the displays, and sufficient

illumination of the aiming reticle for targeting purposes.

Upon being powered on, the Pro Laser wjll automatically

default to the brightness level set at the factory.

Test

The lower position of the extreme right rocker switch

is used to initiate an instrument self-test sequence. This
test sequence consists of the following checks that are

automatically performed in order:
A. Memory test: performs a check of the contents of the

memory chips in which the microprocessor programs
reside.

B. Accuracy test: performs a comparison between two

independent timing circuits to verify that the range and

speed determination circuits are operating properly.

C. DisDlav se~ment test: briefly illuminates all segments of
the HUD numeric displays, the rear panel speed and
range dot matrix displays, and the separate power and
laser LED indicators.

D. Software version: the installed version of operating
software will be displayed in the rear panel speed and

range displays, in the form "SPD3" "X.XX", where
X.XX represents a numerical release code.

Page JJ
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E. Units of measure: displays the units of measure for

which the ProLaser is programmed in the rear panel

speed and raIfge displays. The displays will indicate

"MPH" "FEET" for English units, or "KM/H" ", M "
for metric units.

F. HUD display mode: indicates whether the HUD is

programmed to display speed or range data, by reading

either" HUD" "SPED" or" HUD" "RNG". respectively.

If the instrument detects a failure during any of the
preceding tests, it will display the word "HELP" in the

HUD display, and an error code reading "FAIL" "XXXX"
in the rear panel speed and range displays. The XXXX

code is used by a factory service technician to diagnose the
particular type of failure that was detected.

The test sequence can be initiated by the operator at
any time by pressing the test switch. If a speed or range

display has been locked prior to activating the test, the

locked readings will be recalled following successful
completion of the test sequence. The test sequence also

runs automatically every time the ProLaser is initially
powered up.

If a test failure occurs, cycle power off and on and

attempt the test a second time. If continued failures occur,

a notation should be made of the fail code indicated, and
the unit should be taken out of service and returned to the

factory for repair.
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DISPLAYS AND INDICATORS

Several displays and indicators are located on the rear
panel of the ProLaser. They are all solid-state, high-
brightness LED (light emitting diode) type'~for long life
and maximum legibility.

Power Indicator

The power indicator LED is located in the lower left

corner of the rear panel. It is illuminated whenever the

ProLaser is connected to a source of DC power, and the

power switch is in the lion" position.

Laser Indicator

The laser indicator LED is located in the lower right
corner of the rear panel. It is illuminated whenever the

Pro Laser is powered up and the trigger is puIled, as an
indication that laser pulses are being transmitted.

Soeed Disolav

The target speed readout is a four-character

alphanumeric display located in the upper left corner of

the rear panel. Speeds of moving targets are displayed in

this window, preceded by a "+" sign if the target is

approaching, or by a "_" sign if the target is receding.
After initial acquisition of a target speed, the display will

be updated approximately three to four times per second

with the current speed. The units of measurement are

either miles per hour or kilometers per hour, depending

upon how 'the instrument was programmed at the factory.

The programmed units of measure are displayed

momentarily at the conclusion of a test sequence.
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Range Display

The target range readout is a four-character

alphanumeric display located in the upper right corner of

the rear panel. After initial acquisition of a range.

measurement, the display will be updated approximately

three to four times per second with the current range. The

units of measurement are either feet or meters, depending

upon how the instrument was programmed at the factory.

The programmed units of measure are displayed
momen tarily at the conclusion of a test sequence.

~

Status Messages

The speed and range displays are also used to alert the

operator to various conditions affecting the ProLaser. As

mentioned earlier, results of the internal test sequence are

dispJayed on these readouts. In addition, messages about

external conditions that could affect the performance of
the instrument are indicated here.

The ProLaser contains an internal voltage monitoring
circuit which constantly checks the incoming power supply

voltage for the proper level. If this circuit senses that the
supply voltage has dropped below the level necessary for

proper operation, it will shut down the range and speed
measurement functions, and display the message "LOWV"

in the rear panel range display. This message will go

away, and the instrument will resume normal operation,

once the low voltage condition has been corrected. In

addition, any range or speed displays that were locked

prior to the onset of the low voltage condition, will also be
recalled.

MO U\l
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The Pro Laser has a sensitive receiver circuit, which

monitors for the presence of strong external RFI (radio

frequency interference) sources that could adversely affect

the system's performance. If such RFI fields are detected,
the Pro Laser will inhibit range and speed measurement

functions, and display the" RFI" message in the rear panel

range display. This message will go away, and the
instrument will resume normal operation, once the RFI

condition is no longer present. In addition, any range or

speed displays that were locked prior to the onset of the
RFI condition will be recalled.

HEADS- UP- DISPLA Y

The Heads-Up-Display, or HUD, performs two critical

functions in the operation of the Pro Laser. First, it

provides the aiming reticle by which the instrument is

aimed at the desired target. Secondly, it displays the

current speed or range of the target as the operator
continues to observe the target, creating a tracking history
that is vital for admissible court evidence.

The aiming reticle is an illuminated circle with an

apparent diameter of about one-quarter inch as viewed by
the operator. As seen from the rear of the instrument, the

aiming reticle is located in the center of the HUD
reflecting glass, and defines the area where the laser pulses
are transmitted. The reticle is illuminated whenever the

ProLaser is powered up. The intensity of the reticle is

adjusted along with the intensity of the displays, by the
rear panel brightness control.
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These indications on the HUD allow tn~ Opc~<iL':;'f::

track vehiCle speeds, and to monitor critical operating
conditions, 'without having to divert attention from the

target vehicle and its surroundings.

When the ProLaser is first powered up, the HUD is

programmed to display target speeds. For applications

where the operator is primarily interested in range

information, the ProLaser can be set to display the target
range in the HUD, instead of the speed. To select this

mode of operation, simultaneously press the range selector

switch up (as if to increase the maximum range limit) and
the test switch (far right switch) down. Doing so
repeatedly will toggle the instrument back and forth

between displaying speed or range in the HUD. As this

occurs, the rear panel speed and range displays will read

"HUD" "SPED" or " HUD" "RNG" to indicate the display
mode currently selected.

(¥\D u\L
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OPERATION

'---'
SETUP

There are several factors to be taken into account when

setting up to make speed measurements with the Pro Laser.

They have to do with the location of the instruJ!1ent

relative to the roadway upon which traffic is moving, and

with the actual setup in or around the patrol car.

In selecting a location for monitoring traffic, be aware
that the ProLaser is subject to the cosine effect in the
same manner as conventional microwave radar. The cosine

effect is a principle which states that the apparent
measu red speed of a target will be decreased from its

actual speed, depending upon the angle between the
direction of observation and the true direction of travel.

The amount of error is defined by a trigonometric
relationship known as the cosine. From a judicial

standpoint, the measurement inaccuracy introduced by the

cosine effect (known as cosine error) is always in favor of
the motorist, since it has the effect of reducing the
measured speed.

The greater the angle between the ProLaser and the

direction of traffic, the greater the cosine error produced.

For small angles, the cosine effect is relatively
insignificant. For examples, at angles of less than 80, the

cosine error is under 1%, and at angles of less than 140, the

error is under 3%. As a general guideline, if you select a

location where the distance to the target vehicle is at least

ten times greater than the Pro Laser's perpendicular
distance from the roadway, this corresponds to an angle of
5.70 or less, and the amount of cosine error will not exceed
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1/2%. For example, setting up 20 feet off the roadway

and measuring targets at a range of 200 feet or greater,
will assure that the cosine effect produces no more than

1/2% error in the speed measurement. Aga'in, it is

important to remember that any cosine error introduced

always reduces the indicated speed reading, thus favoring
the motorist.

Another factor in selecting a setup location is that you

must have a clear line of sight to the target vehicle during
the entire measurement interval. Intervening objects such

as signposts, utility poles, and tree branches, will prevent

the instrument from gathering sufficient valid

measurement data to display a speed reading. It will also
assist in setup if you select a location where minimum
movement of the ProLaser is required in order to keep it

aimed on the desired target.

Visibility conditions also affect the performance of the
ProLaser. Although the laser emissions used by the device
are not in the visible spectrum, they are close enough in

wavelength that atmospheric or climatic conditions that

impair vision also adversely affect the operation.

Consequently, rain, smoke. fog. and airborne dust particles
will reduce the effective range of the system, and if

sufficiently dense. may prevent its operation. The

instrument is not affected by ambient light conditions,
however, and equivalent performance should be obtained

whether operating in bright daylight or in total darkness.

At the setup location, the instrument should ideally be

positioned so that it is not operating through any glass in

the patrol vehicle. The oblique angles of most windshields

will often reduce the effective range of the system, and in
addition, some windshields are treated with a coating that

Page 19
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blocks the infrared emissions, making operation impossible.

Operation through the side glass is preferable to operation.
through the windshield, although this may also result in

some loss of range.

Due to the extremely narrow beamwidth of the

ProLaser that makes precise target identification possible,

it may be difficult to aim at long ranges if operated

handheld. For situations where long range target
acquisi tion is desired, use of a monopod or. tripod to assist

in stabilizing the instrument is recommended.

SPEED MODE

To make a speed measurement, after having first

determined a suitable setup location, remove the Pro Laser

from its case, remove the protective lens cover, and insert

the power cord plug into a power source, either the patrol

vehicle's cigarette lighter receptacle or a portable battery
pack. Turn the power switch to the "on" position and

allow the instrument to complete the self-test sequence.
You are now ready to make range and speed
measurements.

Aim the ProLaser toward the traffic flow in as nearly

a parallel direction to traffic flow as the ~etup location

permits. This provides two advantages: it minimizes the
amount of cosine error introduced into the measurement,
and it reduces the amount of instrument movement that

will be necessary to track the target vehicles.. Aim the

ProLaser at the desired target, and pull the trigger. You
will immediately see the four dashes " " in the HOD

directly below the aiming reticle, indicating that the laser

pulses are being transmitted and the range and speed
processing circuits are operating. If the aiming tone is

Paf!e 20
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Beam Width 4 feet at range of 1000 feet

0.3 second for 60 mph targetAcquisition Time

Auxiliary Output Activates when>preset speed and
range thresholds are met
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"'-' SPECIFICA nONS
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GENERAL

Power Requirement 10.8 - 16.5 VDC, 1.25 A max

Operating Temperature -30 to +{)O°C(-20 to +140°F)

Dimensions 10"L x 3.3"W x 10"H, including
handle and head-up-display

Weight 4 Ib 4 oz

Eye Safety CDRH Class One Eyesafe

OPERATIONAL

Speed Range 5 to 299 mph (8 to 480 km/h)
,,

Speed Display Accuracy +/- I mph (+/- 2 km/h)

Target Range 15 feet minimum, up to 4500
feet

Range Display Accuracy +/- 12 inches (+/- .3 m)


