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Section #1 • Getting Started

Unpacking Your TruSpeed 
..,r When you receive your TruSpeed, check to make sure that you received 

everything that you ordered, and that It all arr ived undamaged.
�1199_· 

� .,-.�· 

TrUSpeed Basic Package: 

□ TruSpeed Instr(lment
with Polarizing Filter

0 Two C-Cell BatteriesD Mebic User's Manual.,,, .. 

I ll · 
Available Accessories•' • • D Carrying Case -hard 

� □ carrying case -so��- □ Shoulder Stock
W"j • D Monopod 
..,,.. 0 Tr ipod

Available Features: 
0 Jam DetectD Long Range 
0 Local Speed Limit Edit

Y_J _ 0 TruSpeed Yoke
....

. (inc ludes adapter for monopod/tripod mounting)

�-
0 TruSpeed Battery Eliminator

. 

�, , lm�o�nt Safety Information

� Av9Jd staring directly at the laser bea"1 for prolonged periods. 

�· , : 
• The TruSpeed is designed to meet FDA eye safety requirements and is

/. classified as  eye-safe to Class 1 limits, which means that virtually no 
�- hazard is associated with di�ctly viewing the laser output under normal
�- conditions. As _with .iny laser devlc.e, reasonable precautions should be
�t...,;.:

· taken in jts 0¢i::rati0n. It is recommended that you avoid staring into the
�• . transmit lens �ile firing the las�r. The use of opt_ical instruments with

�, this product n;i,�Y increase eye hazard,

�• 
Never attempt to view the sun through the scope.

� • Looking at sun through the scope may permanently damage your eyes.
� ..,....-.-·c.· 
� 

Never point the Instrument directly at the sun. 
W"!""--· • Expos ing the lens system to direct sunlight, even for a brief period, may
� permanently damage the laser transmitter . .... 

' 

�-;.;,
, .. 

Ii"'°' 
,•,'itr 
.. .... ·3--;p 

Do not operate the Instrument in extreme temperatures. 
• TruSpeed components are rated for a temperature range

of -30° c to +60° C .  Do not operate the instrument in
temperatures outside that range. 
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About the TruSpeed 

Laser Technology's LTI 20/20 TruSpeed is part of the Laser Technology family 
of handheld laser speed and ranging devices. compared to our other laser speed 
measurement products, the TruSpeed includes: 

• • 

• 
• 
• 
• 

• 
• 

Simplified menus and options. 
Built-in Weather Mode: an alternate speed measurement mode. It is a 
simplified gating option. This factory-defined gate ensures that targets 
are beyond the range where rain and snow can affect the laser's ability I 
to capture· a speed reading. 
Continuous Mode: an alternate speed measurement mode. It displays 
one speed reading after another until you release the TRlGGER. 
Liquid Crystal Display (LCD) screen for instant access to measurements 
and options. 
Sighting, scope with in-scope aiming reticle and in-scope speed 
measurement di splay. 
Seven-button keypad that provides quick and easy access to the 
instrument functions. 
Sounds and visual indicators that ensure confidence of positive target 
acquisition. 
Serial data output port for easy connection to a data collector or remote 
computer. 

Figure # 1 shows the TruSpeed's front and re�! panels. ' 
1. Sighting Sa:>pe 

l 

2-1 
3· 

a 
-7 

, 
r, e --· 

Re?.riR.tlhl SVJo Fron! , l.eft S:de 

Figure#J 

2. Transmit Lens 
3. Receive Lens 
4. Battery Rel ease • � 
5. Shoulder Stock 

Release 
6. Battery Tube 
7, Handle / Battery 

. Compartment 
8. Trigger 
9. Shoulder Stock 

Attachment 
Point 

10'. Serial Port 
11. Speaker 
12. Keypad 
13. LCD Screen 

, ,  -. , ... ,·,< ':-
,,. 
• . __. 

::� 
.··• •1»;,

t,p .Ai 
: .. -< ¥

l 

,. ,,.L .. w., ■Cf.* 

!t:� �.1 _ _,) I l _W'J 
• •  

' i . 

• L.1 
-�)" 

---- - -- -- - ---·--····--- - _ ___ .. , ,. _,_, 

Sensors 

Secti on #1 • Gelli ng Started 
Page 5 

The TruSpeed has two lenses on the front panel. The top Jens transmits the 
infrared laser signals. The bottom len.s receives the signals back from the target 
and feeds signal information to the internal circuitry. 

The internal circuitry consists of .i laser range sensor and timing, analysis, 
computation, and display circuits. The TruSpeed determines distance through its 
laser range sensor, by mea.surlng the time of flight of short pulses of infrared 
light. The TruSpeed has a broad spectrum of sensitivity and can work with both 
reflective and non-reflective targets. The maximum measurement distance vari es 
with target and environmental conditi ons. 

• The absolute maximum is about 650 meters. 
• Long Range (optioniJI feilture) absolute maximum is about 1,200 meters. 

LCD Screen 
The LCD Screen displays menu items, option indicators, error codes, and speed 
measurement results. 

Serial Port 
Your TruSpeed incl udes a serial port located on the rear panel. The serial port 
allows you to connect the ipstrument to a data collector or remote computer. 
For Information about the Serial Data Interface, see page 35. 

. . Sighting Scope 
oicl: .1, Moi.mte'd on top of the TrUSpeed ls a single-power sighting scope. 

' . 
• 

• 

• 

<D 

' '  

The polarizi ng light filter i.s adjustable to 
optimize viewing contrast. Figure #2 shows 
the polarizing llgbt filter' s adjustment ring. 
The in-scope ai ming reticl e  helps you aim 
accurately to'the

1
target. Figure #3 shows 

reticle. This reticle represents the size of 
the laser beam. 
In-scope speed measurement di_splay. 

You can vary the intensity of the 
aiming reticle to account for different 
lighting conditions. for more infonnati on, 
see page 13. 

Alter Adj s'$L'l1•nt 
Ri�g 

Rgure #2 

0 
Figure#J 
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Buttons  on  the Keypad 
The TruSpeed has a 7-bt.rtton keypad local-ed on the re.ir panel of the instrument. 
The but tons provide eas y access to the Instrument functions . Th e table below 
lists the buttons and th e functi ons of each. 

Button Name Function 

a 
Speed Activates the instrvm ent's speed 
Mode measvrement mode. 

' 
Speed Limit Ed it  Function: Accepts the 
value that appears o n  the screen. 

� 
Weather Activates an al ternate speed measurement 

Mode m ode: s implified gating optlon. 
Target s  must be at a distance g reater than 

' 61 meters. 
' 

Speed Li mit Edi t Function: Adds 1 to the 
value of the flashing d igi t. 

[Q] 
Continuous Ac tivates an alternate speed measurement 

Mode mode :  allows you to obtain successive 
speed readings on a target vehlde. 
Speed Li m i t  Edit Function: (1) Actlvates the 
edit function. T he r i gh t-m ost d igit w i ll be 
flashing. (2) P(ess to ed it the digit to the' 
lef t  of the flash ing digit. 

� 
Backllght Toggles the display backlight ON/OFF. 

�-
',, . 

0 Test Activa te s the instr umen t's Test Mode: 
Mode allows you to verify the TruSpeed's 

mechanics. . 
Speed Lim it  Edit Function: Sub!:facts 1 from 
the value of the flashing digit. 

� 
Brightness Var ies the intens ity of th e In-scope aiming 

C.Ontrol reticle. 

@ 
Power Press and release to po wer ON the 

ON/OFF instrument. 
Press-and-Hold for approximately 3 seconds 
to power OFF the Instrument. 
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Optional Shoulder Stock 
The Shoulder Stock is availab le for purch ase as an accessory item. The Shoulder 
Stock helps stabil ize the T ru Speed while capturing speed measurem ents and Is 
designed for either left-handed or r ight-handed use. 

Attaching the Shoulder Stock 

.. 

1, Flip the Shoulder Stock Release toward th e front of the Tr uSpeed . 
2. Align the pronged-end of th e Shoulder Stock w ith the Sh oulder Stock 

Attachment Point as shown in Figure #4. 
3. Slide the Shoulder Stock straight into the two h oles. 
4. Fli p tl le Sh oulder Stock 

Releas e toward the rear 
of the Tr uSpeed to 
secure the Shoulder 
Stock . 

• 
. ... 

·
· ·, 

+"

··

� 
(Enlarged to 

sho w  s te p  # 1) 

" • ' F{gure #4 

Removing tbe Shoylder Stock 
1. Tum the Shoulder Stock Release to ward th e front of the TruSpeed. 

Continue to h9ld :ttie Shoulder 5!0Ck Release in this  position. 
2. Pull the Shoulder Stock straight toward you. 

; 

• • • 

c:-7 
% . .. , 
.. _ ),

, 'O
l 

1 
Figure#S 

,,• •· · · · ... / '; 

cl) 
(Enlarged to 

show step #1} 
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Instal ling/ Removing the Batteries 
Two C cell batteries are required to power the TruSpeed . The batteries are 
located in the Battel'y Tube Inside the Handle. 

Removing the Battery,Jube from the tt,andle 
1. Hold the TruSpeed with one hand and 

hold the bottom of the Handle with 
you r other hand. 

2. Pre�s the Battery Release, the· black button on both s ides of the 
TruSpeed, just behind the TRIGGER. 

3. Slide the Battery Tube out of the 
Battery Compartment. J B l, 

Fig11re#6 
Inserting the Bat teries i n  Battery Tube 

1. With the positive end pointing toward the bottom of the Battery Tube, 
align the b attery with the opening of the Battery Tube as shown In 
Figure #7 A and B. 

. 2. Insert the b a ttery into the Battery Tu be and slide the battery to the top 
of the tube. 

3. Pos ition the second battery as described in step #'1 and insert the 
battery into the tube as shown in Figure #7C. 

0 
. .. ., . . ►t1 

(•I 
A 

•: 

a 
Fig11re #7 

.. 

C 

CD To re move the b atteries from the Batter y Tu be, just reverse the above 
instructions. 

Re-jnsjlrti ng \he Battery Tube into th e Handle 
T he  Battery Compartment is designed to the Battery Tube only tits one way. 

1. Align the notched edges of the Battery Tu be with those of the Battery 
Compartment. 

2. Slide the tube into the compar tment until i t  locks into place. 
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eattety Voltage Level 
The T ruSpeed continuously monitors its power source. LTI has defined an 
acceptable b a ttery voltage range to ensure that the instrument has sufficient 
battery voltage to guarantee c orrect operation. 

Appearance 
of the 

Battery Icon Explanation • 

!DII 3 segments are lit a nd the display is steady. The 
estimated b a ttery life Is between 67% and 100%, 

liil7 2 segments are lit and the display is steady. T he 
estimated batte ry  life is between 34°k and 66%,. 

0 
1 segment is li t and the d isplay Is flashing. The 
estimated batte r y  life is b etween 33% a nd 11 %. 

D Only the outline is lit, no segments are l i t  and the 
display is steady. T he  estimated b attery l ife Is 
approximately 10%, a nd the instrument is still 
operating norm ally. You should replace the batteries 
as soon as possible. 

¢ Only the outl ine is lit, no segments are lit and the 
dispilay is flashing. "bAtt" appears in the u pper 
display and "CHAng" appears in the lower display. 
All system opera tion will be lo cke d  out a nd  the only 

• 
i:Jutton that will work is the @ button, which you 

. 
, can use to power oFF the TruSpeed . 

,. ' ' 
... I 
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Powering ON the TruSpeed 

1. Press the TRIGGER or the @ button. 
Briefly, the instrument's microcontroller 
will perform the Self Test. 

PR .557 
S E L F  � 

Figure#B 

• If all tests prove positive, "PASS" appears bri efly in the upper display 
and "SELF" appears in the lower display as Figure #8 shows. 
Then the Speed Mode will be active and the Speed Measurement 
Screen will be displayed {page 16). 

• If all tests do not prove positive, the appropriate error code will appear 
In the upper display (page 15}. 

(D If the, instrument fai ls the Self Test: 

1. Press the @ button to power OFF the ltuSpeed. 

2, Press the @ button to once again power ON the 
TruSpeed and repeat the Self Test. 
o If the error repeats and you need assistance, contact LTI. 

See the Inside front cover for LT! contact Information. 
> 

Poweri ng OFF the TruSpeed •a 

L Press and hold the @ button for approximately 3 seconds, 

<D To help save its batteries, the TruSpeed has a ractory-defined power 
OFF interval. The instrument will automatically power OFF if there Is 
no activity for a period of 15 minutes. Instrument activity includes any 
button presses. 

·. 
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Understanding the Display Indicators 

Se<;)ion 111 • Getti'!a.§!arte<l 
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Figure #9 shows the LCD Screen.The table 
below lists the display indicators and the function 
of each. These are presented in order of location 
on the screen, from left to right starting in the 
upper left corner. 

I'* D a·-n-3'---�;�
7 

, ✓ti CJ �m/hl 
'◊  • 

Jilli- '  
j m, BB B.B.B � ill!I) i 
__, .., ,  • .., -, .··· - - - - - ·-· • ••• - ·· •• � •• 1 

Figure#9 

Display 
Indicator 

* 
BBB.B 

MPH 
km/h 

✓ 

0 

,,,,, 
.· ' 

, ,  BB B.B.B .. 
F 
m 

.... ;-
' 1 .. , 

Function 

Display 
Backlight 

Upper 
Display 

Speed 
Units 

Test 
Mode 

Co(ltinuous 
1Mode 

Weather 
Mode 
Lower 
Display 
Range 
. Units 

' . 
: : . � laser 

Fire . . 
.
.. 

Battery 

Explanation 

V/slbfe: The LED backl ight ls ON. 
Not Visible: The LED backlight is OFF. 
Provides access to speed 
measurements and messages. 

MPH: Miles per Hour. 
km/h; Kilometers per Hour. 

The instrument's Test Mode is active 
{page 25). 
The instrument's Continuous Mode is 
active (page 22). ' 
The Instrument's Weather Mode is 
active (page 21). 

' Provides access to range 
mea'surements and messages. 
F:-Feet. 
m:Meters 

The instrument's laser is firing. 

; Identifies the approximate cu1Tent 
battery voltage. The indicator shown 
here represents 100%-67°/o battery 
life {page 9). 
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Miscellaneous Display Featw� 
The table below lists the miscellaneous display features. 

Display 
feature 

bAtt 
CHAng 
br,lO< 

-d1-

-d2- . . 
dEF 

CLEAr 

Exx 

PASS 

SELF 

SN 

SpdLt 

tt 

Explanation 

You must replace the batteries. 
Appears In the upper and lower displays, 
The in

-
scope aiming reticle's intensity • setting. Appears in the upper display. 

Delta Distance Test - Distance #1. 
Appears in the upper display. 
Delta Distance Test·  Distance #2. 
Appears in the upper display. 
The factory default settings have been 
restored. Appears in the upper and lower 
displays, 
Error Code. An error condition has occurred 
during a speed measurement attempt or in 
the system hardware. Appears in the _upper 
display. 
Successful completion of the instrument 
Self Test. Appears in thii upper display. 
The Instrument is performing ( or has 
performed) the instrument self Test. 
Appears In the lower display. 
Seri al Number. �SN" appears in the upper 
display. The serial number associated with 
the unit. Appears in the lower display. 
When the Tn1Speed includes the optional 
Local Speed Limit Edit feature, SpdLT 
appears in the lower display on the Speed 
Limit Edit Screen and on the initial Speed 
Measurement Screen. . 
The instrument's test tone is active. Used 
during the Scope Alignment Test. Appears 
In the upper display. 

Refer to 
Pages 

9 

13 

30 

30 

13 

15 

31 

31 

33 

24, 32 

26 
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Adjusting the Aiming Reticle's Intensity 

Sectiollli1 -Getti119 S!arted 
Page 13 

The in-scope aiming retide has eight intensity setti ngs from DIM (01) to 
BRIGHT {08). 

l. Press the � button. The display should 
look similar to Figure #10. The factory 
default setting is "br 05" as shown in the 
figure. 

2. Press the @ID button until the desired 
setting is achieved. It's easy to get the 
desired setting if you look throvgh the 
scope while making the adjustment. 

o Each time you press the butt.on, 
the "br xx" value increases by 1. 

o If you press the button while 
"br 08" is displayed, you will 
see "br 01" next. 

3. Press the TRIGGER to return to the 
measurement mode that was most 
recently active. 

b.-DS  
'"-- ·- - - -----' 

Flgure #JO 

CD • Powering OFF fhe instrument does not change this setting. The 
next time the instrument is powered ON, the setting will be the 
same. 

Re�ri�g Factory Defaylt Settings , 
_'. '1. Verify that the TriJSpeed is powered ON. 
. 2. Simul taneovsly, press and hold the 

�I button .arut the [o] button until 
"dEF CLEAr" �PP\!ars en the screen. 
The display should look similar to 
Figure #11. ·' , 

. 3. Release both buttons. The Speed Mode wi ll be active and the Speed Measurement 
Screen will be displayed, 

,-
. -

- -1 dEF 
L [L E�r !!il 

Figure#ll 
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Listening l o  the TruSpeed 
The TruSpeed emits a variety of beeps and tones during use .  The sounds vary 
and depend on what the Instrument is doi ng. The table below lists and explains 
each of the sounds. 

Sound Explanation 

3 Low-Pitched and At Power ON. 
1 High-Pitched Beeps 
Low-Pitched Growl The Inst rument is atte mpting t o  lock onto a 

target. 
1 Low-P itched and The instr ument was not able to complete the 

2 High-Pitched Beeps i ntended speed measurement due to an  error. 
An error code will be displayed to the Indicate 

1 
the nature of the error (page 15}. 

High-Pitched The laser's return sensor detected interference 
lliple Beep from a l ight source such as a xenon headlight 

or laser jammer dev ice. The speed reading is 
val i d. 

High-Pitched Jam to ne . The instrument's laser return sensor 
Oscillating Ring i s  being overwhelmed b y  interference from a 

light source such as a headlight or laser jammer 
device. ._. 

High-Pitched The instrument successfully completed the 
Single Beep intended speed meas urement . 

Speed limit Edit  Feature is active: (1} When . 
� 

ed iting the speed l imit , the s peed limit was 
.,. 

stored, (2) Dur ing a sp eed measurement, the 
Ins trume nt su ccessfully comp leted the Intend ed 
measurement and it w.as below the speed limit. 

Low-Pitched Speed Limit Edit Featur e is active, when editing 
Double Beep the speed limit, you entered an  invalid speed 

l imit (page 32). 
High-Pitched Speed L i mit Edit Feature i� active: During a 
Double Beep speed measurement, the insttument 

successfully completed the Intended 
meas urement and it was above the speed limit 

Low-Pitched At Power O FF. 
Single Beep 

.t. • •  -• · • . -� - -·� 
• " • ,.,J .• ,,, J •-�r� 
• v:: , ._ 
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Understand ing Error Conditions 
Although it's rare, error conditions can occur during a measurement attempt or In 
the system hardware. T o  make sure that you never get an  erroneous speed 
r eading, the TruSpeed monitors both the system hardware and the measurement. 
When th e instrument detects a n  error conditi on, it displays an  error code instead 
of  a measurement 

!;[1or Codes. 

Code 

E 01 

E 02 

E03 

E07 

E 52 . 
' ' E 53 
: E 55 E57 
· E 56 E58 

EGO 

E 62 

E 99 

Explanation 

Measurement Error - the target was out of range or was too 
close. 
Measurement Error -insufficient data. The unit does not have 
enough data to measure speed. 

. Possible Cause: early release of the TRIGGER or time-out. 
Measurement Error - unstable targeting. Data is not stable 
enough to measure speed. 
Possible Causes: poor aiming or panning off the target. 
Measurement Error - low level of interfer ence fr om a l ight 
source such as a xe non headl ight. ' 
Jam Detect -high level of interference from a light source 
such as a xenon headlight. 
Temperatur e too cold. Stop operation. 
Temperature too hot. Stop ,operati on. 
Calibration Errors . Please. turn O FF unit and try again. 
If the same error is c;ontihuously repeated, 
please contact LTI. ** . 
Memc;,fy fai,lure. Please tur n OFF unit and try again. If the 
�am·e e'rror )s continuous ly repeated, please contact LT!. ** . 
Receiver Failure. Please turn OFF unit and try again. If the . ,. · ·  same error is continuously repeated, please contact LT !. ** 
General System Fail ure. Please contact LTI. ·** 

**See Inside front cover for l 71 conract infom1ation. 

RFI Consi deratio� 

' 
! ' 
i ' 

The Tr USpeed does not disp lay a specific error message i ndicating the presence of 
radio frequency inte rl'erence (RF!). The instrument's electronics have been 
designed for optimum RFI immunity. If RFI is present, the instrument disp lays an 
error code. The exact code depends o n  the level and nature of the RF!. 
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Section #2 - Speed Measurements 
When you power ON the TruSpeed, the instrument will perfonn the Self Test. 
Figure #12 shows successful completion of the Self Test .  See page 31 for more 
information about the Self Test. 

JPR55 
lli�. f  -1 

Rgure #12 

The next screen is automatically displayed anti should look similar to Figure #13. 

• • • • km/h 

• • • • • m (iiil 
� -- - -- - -- - ·· ••"-- • 

Figure #13 

• The dashes that appear in the upper display indicate where the 
speed measurement will appear. . 

• "km/h" means the speed will be measured in kilometers per hpur. 
• The dashes that appear in the lowet display indicate where the 

distance to the target vehicle will appear. 
• "m" means the distance will be measured In meters. 
• The Battery Icon indicates the appr9ximate battery vol tage 

level (page 9). 
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Taking a Sample Measurement 
1 .  Ensure that the TruSpeed Is powered ON and that the Speed Mode is 

active. 
2. Use the sight ing scope and aiming reticle to aim the Instrument t o  a 

convenient target . An interior wall will do . 
3 .  To fire the laser: 

o Press and hold the TRIGGER. The laser will fire after a short delay 
(about one-half of a second). 
-or-

o Press the TRIGGER twice. 
The 1st press turns on the in-scope aiming retide. 
The 2nd press takes the measurement. 

4. Continue to press the TRIGGER and keep the instrument sighted on the 
target: 
o A low-pitched growl means that the instrument is attempting to lock 

onto the target. 
o 1 Low- Pitched and 2 High-Pitched Beeps mean that a measurement 

error occurred. An error code wlll be displayed (page 15). 

• 1 f' -� .. . .,! ... ) 

: I ::' After you release fue 

0 A high- pitched single beep means that a speed was captured. The 
measured speed will be displayed on the LCD screen and will be 
projected In the scope, Just below the aiming reticle. ' 

' i TRIGGER, the Instrument will 
,. 1, . di�play. the most recent speed 

It ! · -, reading and the dlstan� at 
• 1, f. wllrch it was captured. The 

:J. ' display screen will look similar 

..,-::_· to Figure #14. If you did not 

-----·,,.._..-
·---- - - - - - - - - - -, 

the 1ar9�fs-
_, spo� 
Lf km/h 

Dislance froi:n,lhe 
mi�p•n: O:lhO :'.'.I 5 IJ r■..1 .J._The appro,ifnate inslru,ient to C: , m i!!!!!, r balle,y vol toge. tha ;a,_get 

. .. , . .  o capture a speed, an error: cp�e; 
will be displayed .(page, 15), ,. . 

Figure#14 

a...J-_,,, 
...... 

. . 

• ' . C J·t 

Choosing a Roadside Location . ' 
• 

When choosing a spot on the side of the road for measuring moving vehicles, you 
will need to consider: 

• 

• 

• 

• 

• 

Is the location safe? 
Do you have a clear line of sight? 
What Is the approximate angle between the instrument's position and 
the target vehicle's direction of travel? 
What is the approximate distance to the target vehicles? 
How is the weather? Will you need to use the Weather Mode? 
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Line of Sight 
Ideally, you should have a clear line of sight to the target vehicle. 

• If there is a momentary break in the beam, the instrument will 
accumulate data and may be able to capture the target vehide's speed. 
The Instrument will display an error code if it cannot capture the target 
vehicle's speed. 

• If there Is an extended break In the beam, the instrument will display an 
err'!)r code. 

The Cosine Effect 
If the target vehicl e  Is moving directly toward or away from you, the speed 
measured by the Truspeed is identical to the vehide's true speed. However, the 
instrument is usually set up on the side of the road for safety. This results in an 
angle between the instrument's position and the target vehicle's direction of 
travel. When the angle is significant, the measured speed is less than the target's 
true speed. The phenomenon is known as the ooslne effect. Cosine Is the 
trigonometric function that relates ta this phenomenon. 

The difference between the measured speed and the true speed depends upon 
the angle between the instrument's ideal position- the position where targets 
would be moving in direct line with the instrument- and its' actual position. 

(D :  
' 

• 
The larger the angle, the lower th{! measured speed. 
The effect always works to the motorist's advantage. 
loosely speaking, the cosine effect is not significant as long as the 
angle remains small, The table below shows this effect. 

· - ·  
Measured Speed by Angle: The Cosine Effect 

Angle True Speed 
(degrees) 50 km/h 70 km/h 90 km/h 110 k(n/h 130 km/h 

Measured Speed (kmfh) 

0 50.00 70.00 90.00 110.00 130.00 

1 49.99 69.99 89.99 • 109.98 129.98 3 49.93 69.90 89.88 109,85 129,82 5 49.81 69.73 89.66 109.58 129.50 

10 49.24 68.94 88.63 108,33 128.02 

15 49.30 67.62 86.93 106.25 125.57 

20 46.98 65,78 84.57 103.37 122.16 

45 35.36 49.50 63.64 77.78 91.92 

90 00.00 00.00 00.00 00.00 00.00 - - -

. ' .... 
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�ction 112 • se�e!! Measurements Page 19 
The cosine effect decreases as the range to the target vehicle increases . 

• 

• 

At the maximum range of the instrument, the vehicle is so far away that 
the angle between it and the instrument is very small indeed. The 
Instrument's perception of the target's speed is identical ta its true 
speed. 
As the vehicle approaches, the angle increases until it becomes large 
enough to affect the measurement. 

<D To minimize the coslne effect, keep the angle small. Set up the 
instrument as close to the road as possible without creating safety 
risks, and target down the road at ranges sufficient to keep the angular 
difference small. 

The table below shows acceptable parameters for minimizing !he cosine effect. 
The chart Indicates the percentage of true speed measured, given the distance 
from the roadway and the distance from the target vehicle. To find a target's 
measured speed, multiply the true speed by the number ln the chart . 

Distance 
off the 

roadway 
{meters) 

3 . • • 10 
! , 15 

30 
60 

, 

Range to Target Vehicle 
30m 100 m 150 m 300m 600 m 
fnfctlon of the 'live Speed that will be measured 

.9950 
.9682 
!8660 

' 
.0000 
.0000 . . , . . 

.9995 

.9950 ' 
.9886 
.9539 
.7999 

.9998 .9999 1.0000 
: 

,9987 .9997 .9999 
,_..., .... 

,.9950 .9987 .9997 
,9798 .9950 ,9987 
.9165 ,9798 .9950 

The diagonal �ted by tt,� boldface numbers indicates the boundary between 
acceptable and unacceptable parameters. 

• • , • I 

• Numbers above the diagonal are acceptable margins of error. 
• Numbers be/owthe diagonal are unacceptable margins of error. 

Remember that the oosine effect is always in the motorist's favor. 

<D As a general rule, do not exceed 1 meter off the road for every 
10 meters shooting down range to the targets. If target vehicles 
will be 150 meters down the road, set up no more than 15 meters 
off the road. 
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Measuring a Moving Vehicle 
1. Ensure that the TruSpeed is powered ON and that the Speed Mode is 

active. 2. Use the aiming reticle to aim the instrument at the target vehicle's 
license plate area and press the TRIGGER. 

3. Continue to press the TRIGGER and keep the instrument sighted on the 
target. o A low-pitched growl means that the Instrument is attempting to lock 

, onto the target 
o A low-pitched beep means that a measurement error occurred. 

An error code will be displayed. 
o A high-pitched slngle beep means that a speed was captured. 

The measured speed will be displayed on the LCD and projected 
in the scope just below the aiming reticle. 

' 
While the instrurrn!nt ls attempting to lock onto the target, as long as the 
TRIGGER is kept pressed, it will retry the speed measurement. 

• In this mode, the instrument will attempt to lock onto the target 
for up to 5 seconds. Information ls accumulated until it gets a good 
measurement or generates an error code. 

• Consequently, it is very important that the aiming point on the target 
remain constant for the entire measurement time. If you move the 
instrument off the aiming point, it will generate an error code instead of 
capturing a speed reading. 

• ' 

After you release the TRIGGER, the instrument wlll 
display the most recent speed reading and the 
distance at which It was captured or an error code. 
When the most recent speed reading is displayed, 
the display screen will look similar to Figure #15. 

·. 

rn� • .., B km/h ,.,, 

16.Dm -� 1 . . .. .. . - - - - - - - - -� Figure #JS 

• The speed displays as a negative number if the target was going away 
from you when it was measured. 

• The speed displays as a positive number if the ,target was approaching 
you when it was measured. 
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Using the Weather Mode 
Moisture Is reflective. Weather such as rain, snow, or fog can make it difficult for 

the laser to receive signals back from the target. This is especially true when you 
are trying to capture speeds at close range

. 
The TruSpeed indudes a built-in 

Weather Mode that is an alternate speed measurement mode. When the Weather 
Mode is active, the factory-defined gate setting increases the instrument's 
minimum range from 15 meters to 61 meters. Increasing the minimum range 
ensures that the laser only acquires targets beyond the range where weather 
affects the laser's ability to capture a speed reading. 

When the Weather Mode is active: 
• The Weather Mode indicator appears in the lower left comer of the LCD 

Screen. 
• Targets must be a distance greater than 61 meters

. • The instrument's maximum range is not changed. 
• Other than the above items, the TruSpeed operates the same as when 

the Speed Mode is active and the Weather Mode is not active. 

To activate the Weather Mode. 
1. Ensure that the TruSpeed is powered ON 

and that the Speed Mode is active. 
2. Press the (�] button. The display should 

look similar to Agure #16. 
3. Use the aiming reticle to aim the ' 

- instrument at the target vel;licle's license 
plate area and.press the TRIGGER, " . 

; 4. Continue to press the TRIGGER, and 
keep the instrument sighted on the target: 

! 

• • • • km/hj 

fflt • • • • • m .iiil 

Figure #J6 

0 A low-pitched growl means that the instrument is attempting to lock 
ontx> the tllrget.. ; . 

0 A low·pjtcheil beep means that a measurement e,Tor occurred. 
An error code will be dl splayed. 

o A high-pitched single bttep means that a speed was captured. 
The measured speed will be displayed on the LCD and projected 
in the scope just below the aiming reticle. 

While the instrument is attempting to lock onto the target, as long as the 
TRIGGER is kept pressed, it will retry the speed measurement. 

• In this mode, the instrument will try up to 5 seconds. Information is 
accumulated until it gets a good measurement or generates an error 
code. 

• Consequently, it is very important that the aiming point on the target 
remain constant for the entire measurement time. If you move the 
instrument off the aiming point, it will generate an error code instead 
of capturing a speed reading. 
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After you release the TRIGGER the instrument 
will display the most recent speed readi11g 
and the distance at which It was captured 
or an error code. When the most recent speed 
reading is displayed, the display screen will look 
similar to Agtire #17. 

Using the ConfinuQus Mode 

' · - · ·  I • 'i Bkmthi 
tfft 16.D m li.vJ 
- • -• - •-• M•'-• - •  

Rgure#17 

Continuous Mode is an alternate speed measurement mode. If you wish to take 
several successive readings on a target, you can put the instrument in Continuous 
Mode. In this mode, the instrument takes and displays one reading after another, 
and co111inues to take and display readings as long as you hold down the 
TRIGGER. Release the trigger, and the instrument finishes its latest reading and 
stops. If an error CQde is shown when you release the trigger, the Instrument will 
display either the most recent speed reading, or, if the error code has persisted 
for several tries, the·error code will remain. 

When the Continuous Mode is active: 
• The Continuous Mode indicator appears in the middle left side of the 

LCD Screen. 
• For the best results, do not try to use Continuous Mode to target one 

vehi cle after another. When you wish to change targets, release the 
trigger, aim to the new target, and retrigger. 

To activate the Continuous Mode: ,_. 
1. Ensure that the TruSpeed is powered 

ON and that the Speed Mode is active. 
2. Press the [QI button. The display ·­

should look similar to Figure #18. 
3. Use the aiming reticle to aim the 

instrument at the target vehicle's 
license plate area and press the 
TIUGGER. 

4. Continue to press the TRIGGER and 
keep the instrument sighted on the 
target: 

·' 

..
.
..
. . .
.. ,. ...

. . .  
-· · · - · ·-··- ·- - -� 
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.
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. Ffgure#18 

0 A low-pitched growl means that the Instrument IS attempting to lock 
onto the target. 

o A low-pitched beep means that a measurement error occurred. An 
error code will be displayed. 

0 A high-pitched slngle beep means that a speed was captured. The 
measured speed will be displayed on the LCD and projected in the 
scope just below tile ai ming reticle. 

, ,  
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While the instrument is attempting to lock onto the target, as long as the 
TRIGGER is kept pressed, It will retry the speed measurement. 

• 

• 

In this mode, the instrument will try up to S seconds. Information is 
accumulated until it gets a good measurement or generates an error 
code . 
Consequently, it is very important that the aiming point on the target 
remain constant for the entire measurement time. If you move the 

.. 

instrument off the aiming point, it will generate an error code instead of 
capturing a speed reading. 

• The Instrument will take and display one reading a�er another as long as 
you hold down the TRIGGER. 

After you release the TRIGGER the instrument 
will display the most recent speed reading and 
the distance at which it was captured or an 
error code

. 
When the most recent speed 

reading is displayed, the display screen will 
look similar to Figure #19. 

0 

i 

• lf Bkm/h ! 

16,0m ;jji) 

Figure#19 

Opti onal Jam Detect Feature 

(D Your Tn1Speed may not include the Optional Jam Detect feature. 
It Is a factory-defined option that is set when the instrument is shipped. 
The TruSpeed Includes hardware-based laser jammer detection. Jam 
Detect Is an Integrated software feature that provides, (1) Jammer Defeat, , 
(2) Jammer Detection, and then (3) emits the jam tone to alert the user. • • " , 

The LTI 20/20 TruSpeed contains advanced circuitry and algorithms that allow the 
instrument to determine If a laser jammer:ls being used. The JAM tone (page 14) 
Indicates that the Instrument ls being ·flooded by a light source. There are two 
poss Ible situations: . ; • 

;I , , , ; ,  • You are targej:lng a strong light i,ource such as xeinon headlights. 
-or- r ... • A targeted vehicle is employing a laser jammer. 

Regardless of the level of interference, you will never get an erroneous speed 
reading. 

• If the laser jammer uses "smartu technology, you will hear the jam tone 
and the measured speed will flash. 

• If the laser Jammer does 11ot use ''smart" technology or if the 
interference is from a light source other than a laser Jan1m�: 
0 At a low level of interference, you will hear the jam tone and a 

speed may be captured or an E03 error code may be displayed. 
o Af. a high level of interference, you will hear the jam tone and an 

E07 error code will be displayed. 
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Optional Local Speed Limit Edit 
(D Your TruSpeed may not include the Local Speed Limit Edit feature. It is 

a factor y-defined option that is set when the instrument is shipped. 
The Lo cal Speed Limit Edit feature al lows you to enter the local speed limit into 
the TruSpeed. For information about entering the local speed li m it, see page 32. 
Once you have entered the local speed limit: 

. 
• "SPdLt" will appear i n  the lower display 

or / the init i al Speed Measurement 
Screen as Figure #20 sh ows. 

• T he instrument will emit a high- pit ched 
single beep when It successfull y 
completes a speed measurement that is 
less t h an'the local speed limit. 

• Thf! Instrument will emit a high -pitched 
double beep when it successfully 
completes a speed measurement that is 
equal to or a bove the local speed l i m it .  

,_. 

. ,  

·, 

f • • • • km/h 

: 5Pdl � m  • L_ _ _ __ _ _  ., 
Figure #20 
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Section #3 - Test Mode and Instrument Tests 

T he Test Mode includes 7 options and al lows yo u t o  veri fy the Tr uSpeed's 
mechanics. These opt ions indude: 

• Display Integr ity Test 
• Scope Alignment Test 
• Delta Distance Test 

o Fixed Distance Zero Velocity Test 
• Instrument Sel f Test 
• Local Speed Limit Edit 
• Model and Firmware Vers ion Nu mber Display 
• Serial Number Display 

pjsplay Integrity Test 
The Display Integrity Test allows you to verify that all display segments are 
operating. Lll suggests that you do thi s test periodically. 

1. Ensure that t he  Tr uSpeed is powered 
ON, 

2. Pr ess the I✓ I button. T he display 
should look like figure #21. 
o co mpare the Instrument' s LCD 

to Figure #21 (A}. 

*BBBB-:;�1 ✓ • km/h! 

·l� 8 8 8.8.B � :; I 
...,..., ,.,..,_...,.,,.. .. _.,_,........._,_.__ ............. -. -· ... - -. -J 

. ·  , o Compare the instrum�nt's (A) 

' • . . in-scope Heads Up Display to, 
fi gure #21 (B). The lower 
portion of the d isplay will flash 

• 5 times. If the display times out 
before yo_u can. ccmplete this 
test, pre�s th� t:Zl button 
repeatedly until this screen ls 
dispfayea ·again .  

3. If any segment fails to di splay, . 
contact Laser Technology, Inc. to 
arrange for repair. See the inside 
front cover for LTI contact 
inf or mation . 

,-- ·--., / \ I ., • .A I 
l y I . 

\"-.��� 
(B) 

Figure #2J 

(D The dlspl ay integrity is also tested each time the unit is powered ON. 
However, the results are only briefly displayed before t he results of the 
Self Test are displayed. 
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Scope Alignment Test 
Scope alignment is set at the factory when the i nstrument is shipped. A heavy 
blow is the only reason that the smpe might ever go out of  alignment. 
L TI suggest s that you do this test periodically. 

The Scope Alignment Test uses sound to indicate when the scope is on-t ar get. 

1, Select a target.  Oloose a prominent t arget with wel l-defined horizontal 
anp vertical edges. A t elephone pole i s  an excellent choice. 
o Rer;ommended distance to target: 200 meter s. 
o The target's r eflective qualities and distance should be such that 

you can clear ly hear a change i n  pitch o f  t he  test t one as you pan 
the instrument over the edges o f  the target. 

o Make sure there is nothing behind the target that the instr ument 
migh t . detect, so you know wi thout a doubt that any change in pitch 

• is due strictly to the target. 
2. Ensure that the Th.!Speed Is powered ON. 
3. Press the Gr] button t w o  times to  activate 

the Test Tone display screen.  It should 
look similar to Rgure #22. 

4. Scan t he target . Press and hold the 
TRIGGER while panning the instrument 
across the target. The tone changes pitch 
whe n  the inst rument acquires the target. 
The highest pitch • the o n -target tone • 
should occur when the in-scope aiming 
reticle i s  ce ntered on the target. Scan the 
target both horizontally and ve rtica lfy. 

✓1: I: 
'.!ii!) 

Ftgure #22 

> 

. , .. 

o If the frequency drops off at equal distances from the center of the 
aiming retide, the instrument needs n o  adjust ment. 

CD 

o Otherwise, contact Laser Techn9logy, Inc. for assistance with 
re -aligning the scope. see the Inside front oove� for LT I contact 
lnfonnation. 

When checking vertical al ignment to a close target, be aware of the 
offset between the center of the scope and the center of the transmit 
lens, which i s  5 centimeters. 
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)nstrument Confldence Chee.ks. 
T here are several ways to verify the measurement accuracy of a Lidar instrument. 
You can verify it directly by measuring the speed of an object traveling at a known 
speed, but this is seldom practical. The nature of Udar i s  such that l t  cannot be 
tricked by a vib 1.iting object, such as a tuning fork, into disp laying a velocity. For 
these reasons, LTI has designed the Fixed Distance Zer o  Velocity Test and the 
Delta Distance Test. LT ! suggests that you do one of these tests each time the 
instrument is taken on  duty. 

These tests verify the a ccuracy of t he two key elements of Lidar speed 
measurement: 

• Pr ecise t ime measurements 
• Ability to make mathematica l calcul ations 

When settlng up  an area for these tests, LT I recommends: 
• Permanent ly installing the test area in a convenient locatlon. The test 

area must establish a permanent, known distance between a shoot ing 
mark and a target (Fixed Distance Zero Velocity Test) o r  bet ween a 
shootin g  mar k and two targets (Delta Distan ce Test). 

• Usin g  a metal tape to measure the distance; t his will ensure that the 
measurement is accurate, 

' 
Other considerat ions: 

• The shooting mark is where you st�nd t o  do the  test, and it can be an 
, . "X" painted on the pavement. • • A target can be  any f lat, permanent structure-a slgn or wall, for • ' ' example-painted with a bull '.s eye· br other aiming point. 

• The shooting ma rk  and the target must form a straight line. 
• The .manner in which you stand and hold the instrument both affect the  

test measur ements. For exact r�dlngs, carefully hold the Instrument so 
center of the;Tn.11,ipeei:l is directly over the middle of the X. 

�- ' . 

f ' 
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F ixed Distance Zero Vel oci ty Test 

CD 
The Fixed Distance Zero Veloa1y Test is not one of the options included 
in the Test Mode. In order to perform the Fixed Distance Zero Velocity 
Test, ttie Speed Mode must be a ctiVe. 

The FIXed Distan ce Zero Velocity Test requires one target: 
• LTI recommends that th e target should be 60 meters from the shooting 

mark. See Figure #'23. If there is not enough space available, that 
specific distance is not cruc ial. However, the dista nce between the target 
and the shooting mark must b e  a mulliple of 1 meter, not a fraction of a 
m eter. 

- -, 
'; ! !Fi 
r •;.l 
I ;: 

l , f � for al>�fvto accuracy, the ill:.trumen': 
1 t f stiotild be dirscity over !he sho::,ting mMk. 
' . : ' . . . , . 

; �  
•.A !-,--------- 60 metef'9 -·- - -···-� 

Fl{J11re #2J 

l, Stand on th e s h ooting mark. 
2. Ens ure the TruSpeed is powered ON and that the Speed Mode ls active. 
3. Use the aim ing reticle to a im at the target. 
4. Press the lRIGGER. 
5. Check the display. 

o T he  speed reading s hould be zer o km/h. 
',. 

Dkm/h A reading of zero veri fies the timing 
accuracy of t h e  instrument and ls identical in nature to a n  accurate 
velocity read ing of a vehicle moving 
at any speed . 

60.0m l!l!) ;  

o T he displayed d istance shou ld  read from 
59.8 to 60.2. m eters if your fixed distance 
was 60 meters. 

fig11re#24 

CD • Speed accuracy = ±2 km/h. 
• Distance acc uracy = :t15 cm or 0.2 meters (rounded). 
• If you need ass istance, contac t Laser Technology, Inc. see the 

insid e  front cover for LTI contact information. 
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Delta Distance Test 

I:'\ Your TruSpeed may not Include the Delta Distance Test. It is a 
\.!.I factory-defined opti on that is set when the instrum ent  is shipped. 

Page 29 

• 

The Delta Distance Test requires two targets. LTI recommends that th e first target 
should b e  45 meters from the s hooting mark, and the second s hould be 
55 meters from the mark. See Figure #25. If there is not enough spac e  available, 
that s pecific distance is not crucia l .  However, the distance betv"een the target and 
the shooting mark must be a multiple of 1 meter, not a fract ion of a meter. 

Refer to Figure #25 as a guide for positioning t h e  targets and t h e  sh ooting mark. 

.. 
.. , 

1. Install th e farther target. 
2. Measure 55 m eters to the shooting mark and mark the s hooting spot. 
3. Measur e from the shoot ing mark 45 meters to the second target . 
4. Mark that spot and install that target. 

:,: 
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To conduct the test, refer to the table below, 

Action 

1. Stand on the shooting mark, 
2. Power ON the TruSpeed and 

press the 0 button 3 times until the 
message -<fl· appears in the upper 
display. ' 

3. Aim to tne far target and press the 
TRIGGER. 

4. Check the display. If necessary, you 
may repeat step #3. . 

5. Press the I/ I butt9n. The message 
•d2· appears In the upper display. 

6. Alm to the near target and press the 
TRIGGER. 

7. Check the display. 
If necessary, you may repeat step #6. 

,; 

8. Press the 0 button. The screen 
displays the difference between the 

Results 

1 ✓ - d 
···· · -

I - km/h 
i - - - - -
' m l!:l!l  

: 

1✓ - d ' f - km/h 

55.0m � 

✓ - d � - km/h 
· · · · · m iii>  � -- - ·  -- · · ·�-- - - ·-

, ✓ -. d 2 - km/h 

i l.f 5.0 m � i 

I 
i ✓ ' 

two distances 10 meters ±30 cm. ••
• I f llOm � i 

If the targets are shot In reverse orde,; the display is the 5gme, 
but the difference appe;,rs ifS a negative number ' 

• If the difference is 10 meters, the displayed distance should be 
9.7 to 10.3 meters. 

(D If you need assistance, contact Laser Technology, Inc. 
5ee the inside front cover for LTI contact lnfonnation. 
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Instrument Self Test 

Just like when the instrument is powered ON, duri ng 
the Self Test the microcontroller interrogates the 
system electronics. 

l
✓SELF  

To complete the Self Test: 

l. Press the 0 button repeatedly until the 
screen display looks similar to Figure #26, 

2. Press the TRIGGER to complete the Self 
Test. Figure #27 shows an example of all 
tests proving positive. 
o If all tests do not prove positive, the 

appropriate error code will appear in the 
upper display ( see page 15). 

Figure #26 

, ✓PR55 
I --�-§ L F 

Rgure#27 

(D If the instrument fails the Self Test: 

• 

·' : 

1. Press the @ button to power OFF the TruSpeed. 

2. Press the @ button to once again power ON the 
TruSpeed iJnd repeat the Self Test. 

3. Contact LT! if the error repeats and you need assistance. 
See the inside front cover for LTI contact infonnation. 

,. ' 
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QQtional Local Speed Limit Edit 
(D Your TruSpeed may not include the Local Speed Limit Edit feature. It is 

a factory-defined option that is set when the instrument is shipped. 

To dis play the Speed Lim it Edit Screen, press 
the I✓ I button repeatedly untll the screen display 
looks simll ar to Figure #28. The current value 
associated with the local speed limit appears in the 
upper display In this example the local speed limit Is 

'✓ 3 Dlml!h 

r 5�-�l � [!jj) I 
30 km/h. ' Rgure #28 

1, Press the [ ✓] button 5 times. The initial 
screen should look si milar to Rgure #28. � l D-D ,;J Jl:km�/h. 

2. Press �e JOI button to edit the local speed 
limit. The right-most digit will flash as shown 
in Rgure #29. 

5Pdlf''� --... - · ... 
Figure #29 

• 

• 

• 

• 

CD • 
• 

Press the l111ri button to add 1 value of the 
flashing digit, 

Press the [✓] button to subtract 1 from the 
value of the flashing digit. 
Press the IO I button to move to the digit to 
the left: of the flashing digit. •; 
o Valid Values: o to 322 km/h. 
o Entering a value of O km/h disables 

this feature. . . 
Press the i--] button to store the value as the local speed limtt . 
o lf you entered a valid value, the instrument will emit a single beep 

and store the value as the local speed limit. 
0 If you entered an invalid value; the instrument will emit a double : 

beep and the previous value will be reset. 
When factory default settings are restored (page 13), 
the Local Speed Limit Edit value is set to O km/h. 
See page 24 for information about taking speed . 
measurements alter entering a value other than zero 
for the Local Speed limit. 

c o4  
,1 • 
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Model and Firmware Version Number Displal( 
To display the model number and firmware 
version number of your TruSpeed, press 
the 0 button repeatedly until the model I

✓ ID[tl km/h l 
• :1 " ... . , 

� . . 

� 

number and firmware version Is displayed. 
The display should look similar to Figure #30. 
The model number appears in the upper display 
and the firmware version number appears in the 
Lower Display. In this example, the model 
number is "100" and the firmware version 
number is "1.10". 

CD In this example: 

d_ l_ lOm � 

Figure #30 

•• ' I 
.:, ii 
•. �-•• •• ' 

• The 'L' that appears as the last character in the upper display 
indicates that this particular liuSpeed indudes the optional Long 
Range Feature. 

'') . fl-. : 
•· . I 

• The 'd' that appears as the first character in the lower display 
indicates that this particular TruSpeed indudes the optional 
Jam Detect feature. 

: .,. ( 

• ! I Serial Number Dis11lal( , , 

� 
To display the serial number of your TruSpeed, 

..._,J.a. , press the lZI button repeatedly until the serial 
� number is displayed. The display should look 
� slmllar to Figure #31. The serial number has 

• ; , 6 digits and appears in the upper and lower 
� display. In this example, the serial number is 

� "000001''. 

·.-.. --1A  
-� ....--.... ... .... .-. .,. 
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Rgure #Jl 
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Section #4 - Maintenance 

Operating Temperature 
The instrument is rated for a temperature range of -30° C to +60° c. 
Do no t operate the instrument in temperatures outside that range. 

Moisture and Dust Protection 
The TruSpeed is sealed to prov ide prote ction from nonnally encountered field 
conditions. It is protected fro m dust and light moisture. 

I 
Shock Protection 
T he TruSpeed i s  a precision instrument and should be  handled with care. It wlll 
withstand a reasonable drop shock. If you drop the instrument, check the scope 
alignment (page 26) before using the instrument for speed measurement. . 
Cleaning and Storage 
Clean the instrument after each use, Check for the follow i ng: 

• Excess moisture. Towel off excess moisture and air dry the Ins trument at 
room tem perature. • Exterior dirt. Wipe exterior su rfaces dean. Use isopropyl alcohol to 
remove dirt and fingerpri nts from the scope exter ior, • Dirty lenses, Use a lens brush to remove sur face·dust and loose partldes 
fr om the front panel lenses, To dean a lens, moisten it with lens deaning 
solu tio n  and wipe it with a clean clpth or lens t issue , 

• Batteries. If you won't be using the instrliment again soon, rem ove the 
batteries befo re  storing it. 

caring for the Scope ··· 
, � 

Do not attempt to JubriCilte the scope . It is sealed from within using a-rings and 
special compounds. All seals are perm anent and require no maintenance. 

Use a le ns brush to remove surface dust and loose particles. To clean a lens, 
moisten i t  with lens cleaning solution and wipe It with a clean cloth or lens tissu e ,  

Checking the Screen Display 
The i nstrument provides a method of veri fying the display integr i ty. For m ore 
information, see page 25. • 

Restoring Factory Default Settings 
See page 13. 

(,.. 
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Section #5 - Serial Data Interface 
The TruSpeed serial interface uses RS-232 
+/-12.V signal levels and data form at. 
figure #32 shows the pin-out assignments 
for the TruSpeed's serial port, 

ft II Data Formal 

:. 
• : 
I TruSpeed serial data format i s similar to that of 

f'-! . .  , the Laser Technology Marks man 20/20 and .. · I UltraLyte speed de tection instruments. All data 
f;. ; values are available at the serial port after each 
i I f I measurement . 

W . .j I Format Parameters 

91 ,  � I • 115200 BPS 
¥iJ f:I • 1 start bit ·-· ·· ' I • 8 data bits f) . 

• l stop bi t 
• n o  parity 

SurQII h• ,  

Ground 

4 Q ,, Sel'.al Ct.11 

2 Q ( / Tr.;]9or I I 

Figure#32 

•■ •• ! 
! i Download �nstructions , . . . . 

• I r• The Ins tructions below are prov ided for general ,nformat ,on  only, Specific steps 

Ii f.l may vary, de pendi ng upon your data collection program. I ' ' 

� • 
• 1. COnnect the TruSpeed. to the  PC, Pocke t PC, etc. 

W. 'j I , , 2, Start the da� collection program on the PC and adjust sett i_ngs t o  
I • , match format  parameters (�15200 baud, 8 data b its no parity, 

� 
1 stop bit). , 

. 1 l I 3. Power Of\J the TrUSpeed and verify that the speed mode is active. 
e1. . 4. Take the .desired .measu rement. 

,: :: Remote Trigge; 
' ·: • 1 ., 

; ·· ·; • It is possi b le to remot�fy trlgge°r the TruSpeed and take measurements using an 
-- external computer, data collector, or switch cl osure .  Remote triggering is 
_, __ La accomplished by providing an open collector closure to ground or an active low 
� TTL or RS232 level signal t o  the 'tr igge r' pin on the seri al connector. This option 

• 

� 
requires a special ord er  download cable that connects the remote trigger signal 

..... 
from the TruSpe.ed to the 'RT S' output si gnal of a computer's serial port. 

When using  a serial cable with a remote tr igger oonnection, care must be taken in 
controlling the state of the RTS signal from the host computer. Often times the 
default state of the RTS signal will be low, causing an inadvertent tr igger of the 
TruSpeed. Since the remote trigger signal is treated the same as a button press 
o n  the Tr uSpeed, holding the signal low is identical to holding down a button, 
which prevents a resp onse to any addit iona I keys that are pressed. 

...:
, 
. ... ,. ---

e\9 

• 
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Requests 

Firmware Version ID Request 
$1D<CR><LF> 

$ID The request identifier. 
<CR> A carriage return. 
<LF> An optional line feed character. 

Instrument response: 

$ID,TSmodel-versionld,date,csum<CR><LF> 

$ID 
TSmodel 
-versionid 

Message identifier. 
The TruSpeed model (TS100). 
The version ID of the internal nrmware 
(preceded by a hyphen). 

date The effective date of the firmware version 
(MMM DD YYYY format). 

csum 32-bit checksum. 

Example Version ID Messages 
Request: $ID<CR> <LRF> 
Response: $1D,TS100·1.10-4,Mar 30 2008,923Si=A06*3JIAA 

Serial Number Request 
$SN<CR><LF> 

._. 

$SN 
<CR> 
<LF> 

The request identifier. • -· 
A carriage return. 
An optional llne feed character. 

The instrument's response is as follows: 

$SN,Serla1Num*csum 

$SN 
SerlalNum 
*csum 

Message identifier. 
TS followed by 6 digit serial number. 
8-bit checksum. 

Example Version ID Messages 
Request: $SN<CR> <LRF> 
Response: $SN,TS000004*4399 

, . ..  
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Speed / Range Data Message Format 
Speed,Range,Sunits,Runits*csum<CR><Lf> 

Speed The speed measurement Legal val ues are 000 to 322 Km/h. 

• 

If the target was departing when the measurement was taken, 
the number will be preceded by a minus sign. 

Range The range measurement. 
Standard legal values: 0000.0 to 650.0 {unsigned). 
Long Range legal values: 0000.0 to 1200.0 (unsigned). 

sunlts Speed units (K = km/h). 
Runlts Range units {M = meters). 
*csum 8-bit checksum. 
<CR> Carrlage return. 
<LF> An optional line feed character. 

Example Speed/Range Messages 
$SP,80,213.8,K,M*493D 

<D 

.' 

" 

If a measurement error aa:urs, the speed and range values are 
replaced by an error code In the form $E,;xx*csum, where xx is the 
error code. For more Information about Error Codes, see page 15. 

' 

' 

' '  

;: • 
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Section #6 • Specifications 
Weight: 

Size: 

Acquisi tion Time: 

Speed Measurement Range: 

Speed Accu�acy; 

Minimum Range: 
Speed Mode: 
Weather Mode: 
Continuous Mode; ' 

' 
Maximum Range 

Standard: 
Long Range: 

Range Accuracy: 

Range Resol ution: 

Beam Divergence: 

Laser Wavelength: 

Temperature Range: 

Power: 

Eye Safety: 

Environment: 

Constructi on: 

1.25 kg (with batteries) 

20 x 8 x 30 c m  

0.33 seconds 

±322 km/h 

±2 km/h 

15 meters 
61 meters 
15 meters 

650 meters 
1,200 meters ( optional feature) 

±15cm 

0.1 meter 

2,5 milllr.idians, nomlnal 

905 nanometers nominal 
, .. 

·30° C to +60° C 

> 

Two alkaline, NiCad, or NIMH rechargeable 
C-cell batteries providing up to 25 hours of 
cordless operation. 

FDA Class 1 (CFR 21) 

Water resistant 
NEMA 4 and IP 55 

Composite Polycarbonate Outer Shell 
Aluminum Internal Chassis 

(� 
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Section #7 - Troubleshooting Tips 

What You WIii See Required Action 

Unit powers OFF by • Verify that the batteries are installed correctly. 
itself. • Replace the batteries. 
•Or •  • Keep In mind that the instrument automatically 
No power at all. powers OFF if there is no instrument activity for a 

period of 15 minutes. 
The in-scope aiming • Press the TRJGGER to activate the aiming reticle. 
reticle is not vi

sible. Press the � button to increase the intensity of • 
the aiming reticle. 

• Adjust the polarizing fil ter . 
E01 error code. • Can you measure to a wall that is about 
No range or speed 1S meters away? 
readings. • Check the scope alignment. 

• Restore the factory defaults . 
• When measuring a short range to a small target, 

aim slightly above the target 
Erroneous readings/not • Do you have a clear line of sight, 
repeatable. • Check the scope alignment. • rs It raining or foggy. Ii yes, is the Weather Mode ' active? If not, tum it ON. Keep In mi nd that the 

minimum range will be 61 meters. 
• When me.isurjng a short range to a small target, 

• aim slightly above the target. 

. Limited Range. • Do you have a clear line of sight? 
Rain or fog wlll reduce the unit's maximum • •  
range. - i Is the Weather Mode active> If not, lllm It ON. 
Keep In mlnd t!1at the min

imum range will be ' - • , 61 meters, 
l : Keep in mind that acquiring a target through ,: ' . • 

. . glass wlff reduce the unit's maximum range . 
> • • Make sure the lens is dean . 

• Check the lens for scratches . 
Difficult to acquire • Is the Weather Mode active? If rt0t, Lurn it ON . 
target while aiming Keep In mind that the minimum range will be 
through windshield. 61 meters. 

• If the windshield is bubble-shaped, shoot 
thrcugh the center of the windshield. 

Difficult to acquire • • Is the Weather Mode active? If not, turn it ON . 
target while aimi ng If not, turn it ON. Keep in mi nd that the min

imum 
through rain or snow. range will be 61 meters. 

' 
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Section #8 - Glossary 
beam divergence: T h e  tendency of a laser beam to expand i n  

diameter as it m oves away from the source, 
measured i n  milliradians (m rad). 

Continuous Mode: 

Delta Distance Test: 

Display Integrity Test: 

' 
Fixed Dis.tance Test: 

laser: 

lidar: 

microcontroller: 

Receive Lens: 

reticle: 

Transmit Lens: 

Weaffler Mode: 

Zero Velocity Test: 

Alternate speed meas urement mode. Allows you 
to  take several s uccessive readings of a targ et 
vehicle. R�trigger for each new target. See page 
22. 

Optional Feature. Uses two m easurements each 
to a known distance to verify th e meas urement 
accuracy of the TruSpeed. See pag e 29. 
Allows you to verify that all segments of the LCD 
s c reen are operat ing. See page 25. 
Uses one measurement to a known di stance to 
verify the measurement accuracy of the 
Tr uSpeed. See page 28. 
Light Amplification by Stimulated Emission of 
Radiation. 
A device that is s imilar i n · operation to radar, but 
emits pu lsed laser fight Instead of radio waves . 

·' The comput'er processor that controls all of th e 
functions of the TruSpeed. 
Located on the front panel of the TruSpeed, it ,!� 
the bottom ·Jens and receives the s ignals back 
from the target and then feeds the signal 
information to  the microcontroller. 
A scal e located i n  the sighting scope that helps 
you aim to your targ et . It is visible when th e 
TruSpeed is powered ON. You may need to press 
the T RIGGER to see the r etlde. See pag e 5. 

Located on the front panel of the TruSpeed, it is 
the top lens and transmits the infrared laser 
s ignals. 
Alternate speed measurement mode. The laser 
only acquires targets that are beyond the range 
where weather affects the laser 's ability to 
capture a speed reading. Targets must be at a 
distance greater than 61 meters. See pag e 21. 
See Fixed Distance Test 
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acquisition time 38 
adjus tm ent ring 

filt er 5 
aiming reticle 5 

brightness 13 
not v isible 39 

.� Backlight 
� button 6 
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bAtt CHAng 9, 12 

• i atteries fiilf![I inserting 8 

. I battery fi, ) 
. 

display indicator 9, 1 1  

,...,:!I v oltag e l evel 9 
.. .  II Battery Rel ease 4, 8 

• 1 Battery Tube 4, 8 
,.� baud rat e 3 5  

':J:_ beam divergence 38, 40 
� • • beeps-14 
.� tir·l<J< 12 • 
"""l: . brightness 

..-,. •• of the aiming reticle 13 

. ,o.l.. Brightness Control 
� button 6 
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- buttons 6 ;. , • 
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cleaning 34 
confidence checks 27 
construction 38 
Continuous Mode 22, 40 

button 6 
displ ay Indicator 11  

cosine effect I 8 
m i nimizing 19 

; 

,!;l 
·dl· 12 30 
·d2· 12 30 
data folTl'lat 3 5 
dEF CLEAr 12, 13 
Delta Distance Test 29, 40 

res ults 30 
Dis play Backlight 6 

display indicator 11 
display indicators 1 1  
Display Integrity Test 25, 40 
download inst ructions 35 
drop shock 34 
dust protection 34 

E xx 12 
env ironment 3 8 
error codes 15 

� 

. serial dat a 3 7 
error conditions 15 
eye safety 3, 3 8 
• ' 

f 
factory defaults 

how to restore 13 
filter 5 
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filter adjustmenl ring 5 
firmware version 33, 36 
Fixed Distance Zero Velocity T est 28, 
40 
format param eters 35 
front ()ilnel 4 

!:! 
Handle/ Batt ery Compartment 4 
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ID request 36 

Jam Detect 23 
jam tone 14 

keypad 4 

laser 40 
Laser Fire 

I 

J 

K 

b 

display Indicator 11  
laser jammer detection 23 
laser wavelength 3 8 
LCD backlight 6 
LCD screen 4, 5, 1 1  
lenses 5 
lldar 40 
limited range 39 
line of sight 18 
lower display 

LCD display 11 

M 
maximum range 38 
measured speed 18 
microcontroller 40 
minimum range 3 8 

Weather Mode 21 
moisture protection 34 

- - - - --· -- - --·-

N 
negative value 

speed display 20 
no power 39 

OFF 10 
ON 10 

Q 

operating temperature 3, 34 

.e 
panels 

front and rear 4 
PASS 12, 31 
polarizing light filter 5 
positlve value 

speed display 20 
power 38 
power OFF interval 10 
Power ON/OFF button 6 
powering 

.. OFF 10 
• ON•lO 

·-range 38 
B 

' 

accuracy and resolution 38 
Range Units . 

.. display indicator 11 
rear panel 4 
Receive Lens 4, 5, 40 
remote trigger 35 
restore factory defaults 13  
reticle 5, 40' 
RFI consideratlons 15 
roadside location 

how to d1oose 17 

. ' ,, . . 

;I. • ' 

,,,,.,  .• " i•: 
. 

.... 
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safety 3 
scope 

caring for 34 

� 

Scope Alignment Test 26 
SELF 12 
Self Test 3 l 
serial number 

display 33 
request 36 

serial port 4, 3 5 
shock protection 34 
Shoulder Stock 7 
Shoulder Stock Attachment Point 4 
Shoulder Stock Release 4 
Sighting Scope 4, 5 

size 38 
SN 12 
sounds 14 
speaker 4 
specifications 3 8 

speed accuracy 38 
speed measurements 

Continuous Mode 22 
how to take 17 

, Lc;:J;> screen 16 
• . . 

moving vehicle 20 , 
'.- 'negative value 20 
.. range 38 
Weather Mode 21 

Speed Mode 16 
button 6 

, • I ,. ' Speed Units .. 
• display Indicator ll 

st'orage 34 
• ' • f 

T 
temperature range 3, 38 
Test Mode 25 

button 6 
display indicator 11 

test tone 26 
tones 14 
Transmit Lens 4, 5, 40 
TRIGGER 4 
troubleshooting tips 39 
true speed 

percentage measured l 9 
tt 12, 26 

.Y. 
Unit powers OFF 3 9 
upper display 

L<D display 1 l 

y_ 
views 

of the TruSpeed 4 

• ' .w 
. Weather M,ode 21, 40 

button 6 
display indicator 1 1  

, weight 38 
windshield 

aiming through 39 

z 

Zero Velocity Test 
see Fixed Distance Test 

• increx 
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Certificate of Calibration 

This certifies that the LTI 20-20 TruSpeed™ Speed 
Detection Instrument listed below has been 
thoroughly tested and 1neets or ex-0eeds .all . 

1nanufacturer specific<!tions. · ·  

Serial Number: 
Calibration Date: 

TS001641 
Feb 02 2009 • • · · � . -·· 

• Calibration Tech(s): V. D(lslo · ,  • . • . . ' ' . ' .. 
M. Southard • • • 

Laser Power: 90µ W nominal 
2.5 mrads no1ninal 
±1 mph or ±2 kph 
:J::6"inor±l5 cm 

Beam Divergence: 
Speed A.ccuracy: 
Range Accuracy: 
Scope Alignment: 0 · : . . . 
Field Test: 0. , .. 

Feb 03, 2009 
Cerlification Date· 

■LArERi; 
C-J TECl-tnOLOGY 

Measurably Superior 

7070 South Tucson Way 
Centennial, CO 80112 USA 

Phone: 1-303-649-,l 000 
Fax: J -303-649-971 0  
Web Site: wv,w .lasertech.com 

Part Number: 0144803 Rev. J July }008 
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