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I. AN OVERVIEW OF THE ATRT TESTERS

The Automated Traffic Recorder Testers (Models 1700 and 1150) provide a sequence of test inputs to
an Automated Traffic Recorder (ATR) and simulate a set of field inputs that the ATR might be subject
to in an actual field installation. The testers provide an accurate record of the census of vehicles that
were simulated to the inputs of the ATR, and this record is compared to the report created by the ATR
to determine the accuracy of the ATR under test. The term “ATR” is used to describe a piece of
equipment, which may also be known as a Traffic Counter, Counter/Classifier, Traffic Data Recorders,
or Traffic Monitoring Device. For brevity, the term ATR will be used

throughout this manual.

The ATR is used extensively to gather highway
usage data for allocation of highway mainte-
nance resources. Like a census-taker, the
ATR reports count and classification data for
vehicular traffic passing the installation loca-
tion. The aggregated database of these
usage factors over the years allows various
types of analysis, such as a statewide snap-
shot of highway usage at any point in time, or
longitudinal usage profiles over a selected
span of years for any specified region or
roadway. The results, in turn, are used in
allocating resources for maintenance to
highways throughout the state.

Figure1l Setup of the ATRT 1700 with a Peek ADR-2000

The testers generate “signatures” of
vehicles by creating a pattern of outputs
that appear to the ATR under test just as a
vehicle would in a field installation. The
signatures are designed to simulate various
vehicles passing over a set of roadway
sensors as defined by the operator during
the test setup. The tester software includes
a set of vehicle signature files (signatures)
that correspond to the 13 vehicle types
established in FHWA Scheme F. In
Figure2 Setup of the ATRT 1150 with a Peek ADR-2000 addition, you may design your own vehicle
signatures with up to 20 axles and any
practical axle spacing. You may select any combination from the set of standard and custom
signatures during a test setup.

The signatures are modified by the spacing and layout of the sensor array you specify during the test
setup. Nine sensor arrangements are available for one, two, or three sensors per lane. Up to 8
separate lanes can be simulated simultaneously, depending on the sensor array specified. The model
1700 has 4 Road Tube, 8 Piezo, 8 Inductive Loop, and 8 Contact Closure outputs, while the model
1150 only has 4 Road Tube outputs.

The signatures are further modified by the simulated speed of the vehicle. During setup you can
specify up to 16 speed bins that the signatures will be recorded in. The testers will output the
signatures at speeds that fit into these pre-defined ranges so that the ATR report will match the
tester report.
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A Personal Computer (PC) using a Microsoft Windows operating system drives the testers and serves
as the operator interface, data storage system, and runs the control program. The setup of the 1700
and 1150 is greatly simplified by the use of a logical sequence of selection menus and screens, which
eliminates the need to memorize software commands. You define the test setup (speed bins, lanes,
intervals, etc.), specify the spacing and layout of the sensor array to be used by the tester, and fill in
the test report header using the PC keyboard. The computer creates the signature timing and directs
the output to the sensor simulators (in the tester) per the setup.

You must then configure the ATR in harmony with the tester setup to properly categorize the signa-
tures sent by the tester to the ATR. The specified sensor outputs are then connected to the ATR
inputs, and the testing is started from the PC keyboard.

The test session stops after the time you establish during the setup has elapsed. This could be as
little as 4 minutes, up to as much as 4 days, or practically any amount of time in between, based on
the purpose of the testing and the needs of the user. When the test is complete, the record of the
volume, speeds, and classifications of signatures sent to the ATR are automatically stored on a disk
file in the PC driving the tester.

You then retrieve the record of vehicles counted by the ATR (using the same PC if desired) and store
this file also. The two files may now be compared to determine the accuracy of the ATR that was
tested, manually or automatically. Automatic file comparison is available via the Auto Compare
software.

Highway usage statistics are vitally important for reclaiming Federal tax monies for maintenance and
improvement projects. ATR’s are the primary instrument used to collect the basic data for these
purposes. lItis evident that the costs to an agency of inaccurate traffic data could be significant. This
is especially true because when an ATR fails, it is most often recording fewer vehicles than are
present, which could result in a lesser justification than is actually appropriate. An effective method of
verifying the accuracy of these traffic recorders is now available with the ATRT testers developed by
ATSI.

MODEL 1700 ROADWAY SENSOR SIMULATORS

The loop simulator inductance is similar to a field installation of 3 turns of wire in a 6' x 6' rectangular
loop with AWG 14 wire. The inductance for the loop turns alone is 74 micro-Henries. An additional 30
to 150 micro Henries comes from a typical lead-in cable. For the typical ATR, the standard loop
detectors can tune into the loop in the range of 50 to 350 micro Henries. Based upon the above-
described loop used in ATR installations and the typical loop detector’s inductance range, a simulated
loop with a base inductance between 120-150 micro-Henries was selected for use in the 1700.

The road tube simulator was designed and built to generate controlled air pressure transients to
simulate the pressure wave produced by the vehicle passing over a road tube. A rubber hose is used
to deliver the air pressure transient to the air switch input of the ATR.

In addition to the road tube, two other axle sensor inputs are commonly used: piezo-electric and tape
switch sensors. Tester outputs to simulate these sensor types were designed and implemented. The
tape switch and piezo simulations consist of step changes in resistance and/or voltage levels matched
in time duration and magnitude to the roadway sensor outputs observed in the field trials.



PAGE
Visit us at: wWww.atsi-tester.com

MODEL 1150 ROADWAY SENSOR SIMULATORS

Unlike the model 1700 that has multiple sensor types, the 1150
only has 4 road tube simulators. The model 1150 also provides
you control of the signal strength sent from the tester to the air
switches on your ATR. This feature allows you to verify if the ATR
had degraded in its ability to recognize a minimum signal that it
recognized at an earlier recorded time. For instance, you may
observe that one year ago the ATR could sense a “hit” from a
signal of 9.6V and now it takes a 11.4V signal to sense a “hit”.
This could mean an air switch is dirty or clogged or is loosing its

sensitivity. Figure3 Top view of Model 1150

Il. INSTALLING THE ATRT SOFTWARE

To install the ATRT software:
1) Insert the supplied CD into the CD-ROM drive
2) If AutoPlay is enabled on your computer, the CD will automatically open the ATSI Installer window
3) Click the ATRT button and follow the onscreen instructions
4) If AutoPlay is not enabled, open My Computer and double click on the the CD icon
5) Double click the go.exe icon.

Minimum System Requirements:
1) Microsoft® Windows 95, 98, ME, NT, 2000, or XP
2) Pentium (or equivalent) 133 Mhz
3) 32 MB RAM with 100 MB free hard drive space
4) 4X CD-ROM (for software installation)
5) 1 RS232C serial port

I1l. ACLOSER LOOK AT THE ATRT SOFTWARE

The software is designed to auto-recognize the model of ATRT you are using. The serial number of
the tester will be displayed in the lower right-hand corner of the screen and the software will display
the Sensor Setups available for the tester you are using. If you are using a Model 1150, a voltage
output reading is displayed to inform you of the current Output Level setting.

Now that the software has been installed, you are now ready to begin testing your classifiers. After
installation is complete, double-click the ATRT icon on the desktop to start the software. However,
before you begin testing, let's take a closer look at each tabbed notebook page of the ATRT
software. Note: Ifthere is a communictions problem between the classifier and the ATRT, a
communications error appears prompting the user to ABORT, RETRY, or IGNORE. Follow the error
message instructions to proceed. Make sure the tester’s power switch is turned on.

The software is designed so most of the test setup will be completed on the first two pages, Sensor
Setup and Test Setup. The remaining pages are used for initial setup and occasionally modified, but
for the most part are seldom used.
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A. SENSOR SETUP

The SENSOR SETUP page shown to the right | —

in Figure 4 will be the first page to appear. [ Hamwer Bt | Tt Gty | Sppaeat Satan | veutacia Bt | Eaviluctis | Dingeanes | 4T3 |
Here the “field setup” is recreated for the ATR Berscr rarganar: Baner Tipes Cirmres
to be tested. The software allows the setup(s) e o | o
to be named and saved so the setup(s) canbe = FE B S i
quickly loaded for future testing. - Faraa i friam &

I .'..l

The first choice to be made on this page is the
SENSOR ARRANGEMENT. This list box lets

you select how the pavement sensors are 55 foa | Bzea]
arranged. Select the arrangement first then
Dome|  usbclos | afdbeeis | @ Hofrmgen | 7 b |

specify the types of sensors used in the
Sensor Type boxes. For a closer look at each
individual Sensor Arrangement, refer to the
online Help section located within the software.

ATRET- s i

Figure4 Sensor Setup screen

With the Sensor Arrangement now chosen, the software will automatically enable SENSOR TYPES,
DISTANCE, NUMBER OF LANES, and/or LOOP LENGTH where appropriate. Fill in the information to
match your field setup and the Sensor Setup page is now complete. This setup can be saved by
clicking the SAVE button and giving the setup an easily identifiable name. Saving each Sensor Setup
will simplify testing by allowing you to quickly LOAD the setup again for future testing.

Note: Clicking the Save button on the Sensor Setup page will only save the information on this page
and will not affect information on any other pages.

B. TEST SETUP

Nextis the TEST SETUP page. This page allows you to choose the type of test to run. There are two
methods used to determine when a test ends: SET NUMBER OF VEHICLES (see Figure 5) and
INTERVAL TEST (see Figure 6). As implied by the description, the SET NUMBER OF VEHICLES
method allows you to use a fixed number of vehicles for the test. The number entered is the
number of times each selected vehicle is sent to the classifier for each speed bin selected.
Once each vehicle has been sent to the classifier at a speed within each speed bin the test automati-
cally finishes. The INTERVAL TEST method allows selection of the time duration of the test. This is
accomplished by selecting the number of intervals then choosing the specific interval period.

Set Number of Vehicles Saenor Sete (T8 Sahn | Epead Seng | Vabits St | B Vehiels | Disgretes | 572 |
T Typa
. . P Gl aavDer of Wakicles T inkeven Tow Spred G i Tem
This method requires you to choosg the Bl T s bl o i gk . s = P
number of vehicles to be included within the seisced babsclam sech vpwsdbin i st e s f o
test as well as the minimum time between Mricer ol Vebacmn. [1 [ATHL Eanreteen C|
the vehicles. As previously mentioned: the WSS TIRAD [ ] seces
number entered is the number of times = i S ey el b S S
. . = | e o o oo St
each .s_elected vehicle is se_nt to the ey spandsebey et Tast e
classifier for each speed bin selected. i
£ EniwUswDais | {}

i s | WuteUat | ol Mervie | HeleP | % pwn |
ATRT-A0-0E20

Figure5 Set Number of Vehicles method
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Interval Test

This method allows selection of the duration PRl 0 e s T

of the test. This is accomplished by select- T LR |-— [+TD B
ing the number of intervals then choosing Visticle Ginen o1 Test

the specific interval period. An interval is _ st i R ez [ATS Erecten #
simply the number of periods the test will T e, | ] momas

run. The interval period is the length of ™ ey tr st b s t:?::mn:-'i

time each test interval will last (in minutes). [ Veyspametiet, OSHOETRC | P

Only predefined interval periods may be Plars

used; clicking on the drop down arrow will list e vOes |

all possible values. Note: thereis a 25

Blomes |  Ciiwnciinn | dsheris | HueP | 2 s |

second break in the tester outputs between b
ATET-ITIIGE

intervals.

Figure6 Interval Test method

After choosing the Test Type, you then choose the SPEED and VEHICLE GROUPS to complete this
page’s test setup (see sections C. Speed Setup & D. Vehicle Setup for complete explanations of
these groups or refer to the online Help section). By enabling the Vary Speeds Within Bins option,
vehicle speeds are varied within the limits of the speed bins during tests; otherwise, vehicle speeds are
set to middle of the speed bins. Similarly, the Vary Time Between Vehicles option varies the time
between vechicles (gap time) according to the range specified. Note: There must be at least 3 KPH
between the limits of the speed bin(s) for the speeds to vary. The test speed will be a random value,
such that the maximum possible speed tested will be the upper limit minus 1 KPH, and likewise, the
minimum possible speed tested will be the lower limit of the speed bin plus 1 KPH. The speed will
change after each vehicle has been simulated at the speed.

The lower right hand of the page is a non-editable box that displays the Current Sensor Setup. This is
helpful to “double check” that an incorrect setup was not chosen accidentally.

The only thing left to fill in is the ENTER USER DATA information.

Agenoy. |\ 0oT Clicking on this button produces a form (see Figure 7) for you to fill
TuiedBy [ipensmn 9] out so that classifier and user information can be included in the test
L —— - report. Note: Information entered on this form will be saved to disk

for easy reuse. Click on the appropriate drop down arrow to find

Menuisciisee 5 0nd 7 & .
previously entered data.
v | |_l1|: ...l
Sanal Fumber  |apn o =
r ||"r"'ﬁF -!
Pigima

Trre e SFIrasd T rden g e mel _.-_.I
b |

Figure 7  Filling out the Classifier
Data Form allows the information
to be included on the test report
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Generate Test

With the test data entered into the User Data form, a test is now ready to be
generated. At this point, ensure that the test cables are properly connected to the
ATRT and the classifier being tested. To learn more about the cables and their
pin-outs, refer to Appendix A. An Interval Test will require synchronized

computer and classifier clocks.

Clicking the GENERATE TEST button shown above, will bring up the Test Display window shown in
Figure 8. This display allows three different functions:

e startatestimmediately e @A)
» setthe ATRT to start a test at a specific time _alinmise | @@ el Program |
e setan alarm to warn the user to start a test. B ks p Cnl

| tanpan Covnpiutnt Tims
The first and simplest function is the START NOW option. Clicking

this button immediately starts the ATRT to begin the testing proce- fre3n1a @""’“E"‘“ |
dure. Be sure to have the classifier setup to record before clicking I —I-———
this button. _1'-?5"'”' I Ao ]

The next option, AUTO START, gives you the ability to setup a test
and then have it start at a later time. The time shown to the left of
the AUTO START button is the user-changeable starting time for
this option. Clicking the AUTO START button once turns the button
into an hour glass enabling the feature. Clicking the button again
will disable the feature. The reason for an auto start option is to
help run tests on classifiers that can only be started at certain times (at the top of the hour, for ex-
ample). This should help eliminate the need for extensive waiting for classifiers (of this type) to begin
recording. Note: ATSI suggests starting 10 seconds after the classifier time to allow for minor differ-
ences between the system (computer) clock and the classifier clock.

Figure 8 Test display prior to the
start of a test

The third function is the WAKE-UP CALL button. This button brings I - |
up a small window (Figure 9) where the alarm clock can be set by

entering minutes and seconds then clicking on the alarm clock. The Al el soared i
remaining time will count down and generate an alarm once the time [ARR s L 3
reaches zero. It can be paused by clicking on the alarm clock during =
count down or shut off by clicking on the CLOSE button.

Clgee=

Figure9  Wake-up Call display
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Once the test has been started, the Test display window changes as i W]
shown in Figure 10. Click the ABORT button to stop the test at any time. _alteein | e P |
The ABORT button often has a slow response, but should always re- . |
spond within four seconds. e R,
All pertinent information regarding the current vehicle being simulated by | ! :
the ATRT is displayed during the test. The bottom status bar (line of f' | ||"= oAbt
information) contains two panels of information, this information is only
. . W Clees 2
helpful when getting technical support. s Pnssange Co_ATHI
e | e I
I T ARG
Foiel [lend Tew  OIDEEA

Figure 10 Test display after a
Test Complete test has been started

Upon completion of a test, a small window will appear offering three [last Compits ~~~__ RIE|

different options as shown in Figure 11. The first option, Auto
Compare,offers the user the ability to select an ATRT report and the
Classifier report and compare them for discrepancies (see Appendix

TeaATAT 1700 ssoraled ezt haz completed.

B for further details). The second option is to view the report in the [ T .
companion report viewer that was installed with the ATRT software. (§) Vn ot |
The final option is to perform another test. Section IV on page 11 (] rcom T |

describes the Report Viewer in more detail. Note: The report
filename is automatically generated based on the date and the
number of tests generated (e.g. Jun_11  Test 02.txt).

Figure 11 The Test Complete Window

C. SPEED SETUP

As indicated earlier, the remaining page tabs | T—————

are used to save different test setups, and Barais Bak | Tow Savp [Spued Sun | vrals Baket| £t alnctas | Deagesnes] T |
vehicles for re-use. The SPEED SETUP page BedOow: [ 5] Memeosessades | 3]
shown in Figure 12 is where new SPEED — —
GROUPS and SPEED BINS are created and R e e e |

modified if needed.

s 124 B 1 Al
A lower and upper bound set the range that o oludians [
the test vehicles' speed must remain within. it
Each range (or set of limits) is called a speed
bin. There may be up to 16 non-overlapping —Gitemaow | X cow e | B paezem: |
speed bins. The minimum and maximum for Done | ueveies | gldbeesin | i HomPrgen | 7 e |
each speed bin may be the same number. For : ATRTA e i
example a minimum of 55 and maximum of 55 Figure 12 Speed Setup page

will ensure that the speed of all simulated

vehicles using this speed bin will be 55 MPH

(or KPH where appropriate).

n
IEIEI
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A SPEED GROUP is the name associated with a set of speed hins. This name is used to determine the
speeds at which vehicles are simulated during a test. To enter bin data:

1. First, use the mouse to select the number of bins from the drop down list.
2. Click on the cell (box) in the upper left hand corner of the data entry grid.
3. Enter the minimum value for this bin (e.g. 5) then hit the <TAB> key to automatically

advance to the next cell.

4. Enter the maximum value for this bin (e.g. 20) then hit the <TAB> key to automatically

advance to the next cell.

5. Continue repeating the above steps until all bins are full.

6. Click the Save Settings button.

To create a new speed group:

1. Click the New Group button and type in the group name and click OK.
2. Continue with the steps described above to enter the bin data.

Remember, the minimum and maximum for each speed bin may be the same number (e.g. 25 MPH to
25 MPH), however, there must be at least 1 MPH (or 1 KPH in metric mode) between one speed bin
and the next. If accidental changes were made to any settings and wish to be discarded, select any
page tab to bring up the Discard Entry warning and click OK.

D. VEHICLE SELECT

The VEHICLE SELECT page shown in Figure 13
allows you to determine which vehicles will be
included in the test. Avehicle is selected by clicking
on the desired vehicle designator. The selected
vehicles are identified by a check mark to the left of
the vehicle designator::vehicle type (e.g.
Bus_ATSI::Class 4). To display any cut-off portion,
keep the mouse pointer motionless over the
desired vehicle, and a help hint will display all of the
information.

The VEHICLE GROUP is the name associated
with a set of specific vehicles. This name is
used to determine which vehicles are simulated
during a test. The default listing in the Vehicle
Group section is the ATSI_Standard group
shown in Figure 13. This group cannot be
changed or edited in any way. Also listed in
the Vehicle Group’s drop down window is
User_1 through User_30 as shown in Figure
14. These user-defined groups can be
modified and saved to replicate your vehicle
needs.

gy _EO]
Bannis Bakn | ot Bakp | Spuaied Sana | Vobicis Balecd | St vialwsiiy | Deageeais ] 4180 |
& Mk AT e |
B Paidagat D AT Olewi
T Peckup ATH - e i
P s 751 Claexd

B 1 Asie gk Usd Tash ST - Clawi |
¥ _hei_Biegin_Unn_Tasch_&TZ) Clana?
P fai_&TE - Clana i
O i &TH -Clasc il
D 1_asie s ST - Claan d B Ie_ATH :Clans i
= P hela_f_Tew ) Lbe Treph ATED Dp & D ATS - Clased

I

o]

et | alubeess | i e nmgen | 7 e |
: ATET- a0
Figure 13 Vehicle Select with ATSI Standard Vehicles

Wulucla Croup I-i.ﬂ_='111r1:l j
| ATEI randnil Vel g s W Dak

f‘-“""l

-
Barnis Baky | Tt Bk | Sy Saenpy | Vebici Baiec || st vialwoten | Dengeesis | 4780 |
 Mnkacycks ATHL O |
T Pt O _ATS1 - Cizaa !
T Pechop AT - Cena 1
 Eas_ 751 Claerd

™ LAy fnphs Ui, Taack ATE! - Claws |
T _fei_Saegpa_Lhwn_Tauch &TZ1 Clasi?
I S0l _&TH - Clana i
™ el __ TS -Claxz il
I W dale Tg AT - Clasy I Pel_ATS - Clasn i
T P keln_§_Tei_1_Lbw Trarh ATEL Cieq T Baf_ATSI -Class i

El

{VApeere oo |

'n'II:hI.'-ru.p.l-_-.._l j

v

P beecg | T gessd | H ez |

Foome| et |l eeis | g v | 7 s |

Figure 14 \khicle Select - User Defined
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To create and save a new group:

1. Choose a User name (e.g. User_1) in the drop down window

Select the vehicles to be included in the test

Click the Save Settings button and then click Yes to the warning prompt
Click the Rename Group button to give the group a new name

Repeat steps 1-4 to create more groups

akrwn

Note: ATSI Default vehicles contain _ATSI as part of their vehicle designator. They are predefined
vehicles that fall within FHWA Vehicle Types. The vehicles were selected because they are within a
specific vehicle class and should not contain attributes that could allow classification in more than one
type of vehicle class. The ATSI Default vehicles cannot be modified. Due to the ambiguous nature of
the classification scheme, some classifiers may not agree with the ATSI classification of a vehicle,
because the FHWA classifications overlap one another. To correct this mismatch, create a new vehicle
with the same axle spacings but with a different class. If you disagree with the classifier's categoriza-
tion, the rules on the classifier must be changed. The manual for the classifier should describe if
these rules can be changed and how to change them.

E. EDIT VEHICLES

The FHWA classification schemes are an industry standard, however, many agencies add or make
changes to the FHWA classifications to suit their needs. The EDIT VEHICLE page shown in Figure 15
is where vehicle changes or additions are made.

Some classifiers may not agree with the ATSI T
classification of a vehicle. To correctthis o o s r e et by E

mismatch all vehicle classes can be modified

- . “anris e gpernn I: ApEar g o ﬂ .h.hl-l- '-"
except the ATSI standard vehicles which i A
cannot be edited. In order to change the class S e
A SpamEgn

of an ATSI vechicle, you will need to create a e ;
new vehicle with the same axle spacings but [ZpacegEwrmsr falan tars & _
with a different class. Changing the type of a am et .

vehicle to correspond to the classifier's type
will ensure the reports will match.

pinbwavanes | e O vt | ks Cheege |

.G | Matcln | ol | HowPrmgan | P e |
ATHT- Teiiy N

Figure 15 Edit Vehicles page in the View & Edit mode

The Edit Vehicle page has different modes
depending on the car selected. If an ATSI
standard car is displayed, the View Only mode
is displayed. In this mode, the Delete Vehicle
and Make Changes buttons are not displayed on screen.

Any vehicle other than an ATSI Standard, places the software in the View & Edit mode allowing you to
review a Vehicle and its properties (i.e. Vehicle Type, Number of Axles, and Axle Spacing). If changes
need to be made, then you must switch to the Edit Mode. Access the Edit Mode by clicking the Make
Changes button. When in the Edit Mode, notice the buttons for New Vehicle and Delete Vehicle now
display Save Entry and Discard Entry. Changes can now be made to the properties of the vehicle
listed.

Note: When the New Vehicle button is pressed and a valid new name is entered, the properties from
the previous vehicle remain. This makes it easy for the user to copy vehicles, or create new vehicles
that are similar to existing vehicles. However, any and all properties of a New Vehicle may be
changed.
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F. DIAGNOSTICS

If you wish to take a look at whether a classifier is recognizing a particular vehicle, you can create a
quick test on the DIAGNOSTIC page.

One function of the Diagnos-

tic page shown in Figure 16 Senvor Setp | Test Setup | Speed Setup | Vehide Seiect | Ednvehices [Dagnostics | ATs1 |
allows you to set up a test
for an individual vehicle. If btk i sl
4 lenes of dada-L oop-boda

needed, go back back to the Pessegar Cor ATH - Gl 2 Fiers
SENSOR SETUP page and Fickup_ATEl = Class 3 Laop

i Bus_&TE = Clezs 4 FEED
modify the setup or kgep the 3_;:;__‘_B“b_ﬁ_m A
current setup shown in the 2l B_Tire_1_LIni_Trick_aTS! Class 5

i A awla Bk Unn Trick_AaTE - Cais b
upper rlg_ht corner of the A_tda Sr-;-z Unit_Truck_aTE - Class 7 Wehick Speed: Iiﬁ_ HFH
Diagnostics page. You can 2e1_ATS! - Claves B
also select the Vehicle 3s1_ATSI. Cless B SelecilLane. [+ 2|
282__ATSI: Cless B
Speed and the Lane for the I5F AT Class 8 L| Zand Single Vekick:
simulated test vehicle. Once -'{";;"g"-;'-::p”:“'-:‘:g: '%:‘“ .5,: E" | g
. . _lmeicior_ e ber_fs, mss

the page is setup, click the B, Multi-Timilars AT Clase 11 =l e
lightning bolt (Send Single = _ : _
Vehicle) to start the single | floom| o mericunis | _alMnimise | __ﬂ""“"p?g“’“ | _ 7 tio |
vehicle test. ATRT-1700-0007 M

Figure 16 Diagnostics page

The other function of the Diagnostic page is the Direct Check window shown below in Figure 17. Here,
you can individually check each sensors output to verify operation of individual classifier inputs. This
can help narrow down hard-to-find existing problems.

To check a sensor, change the setting of a sensor (i.e., click on high for Piezo 1) and click the
Update ATRT button to simulate a sensor’s output.

. Fiam 1 Fieral — Feto 3 | Fetod LD LB T AL 3 AL 4

& Lo = Lo = Lo i+ Lorw = Cmen = Omen = Ogen = Open
~ High r Hags  © High | & High ™ Cloged ™ Clogad © Classd © Clossd
Fiazo b Plemi B Puszo 7 Fiazio B ALLS ALE ML T SR

i Los = Loy = Lo & Low = Cpen = Cipen = Cipen = Cipen
 High ™ Hgh  © High | ¢ High ~ Closed | ™ Closed ™ Closed ' Closed
Loog 1 Loap £ Loog 3 Loop 4 Sond Pulse

 Max " b = bebern = i r AkTube i Lipdete ATHT

T Wi ™ Min  Min i g \
I~ A Tuba 2
Lo 5 Lowap B Laop 7 Locg 8 :
Lol LT = bl & pee Lo LT I ArTube3
Ll T r~ kin A = Min [ Air Tube 4

|_N| Closa |
Figure 17 Direct Check view of the Diagnostic page
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IV. THE REPORT VIEWER

PAGE

The Report Viewer is installed automatically with the ATRT software and allows you to view the data
generated from a completed test. The Report Viewer can be accessed from the Test Complete
window as described on page 7 or by clicking the Report Viewer Icon located on the desktop. A
sample report is shown below in Figure 18. The Report Viewer is also used to view Auto Compare
reports which are described in Appendix B on page 19.

The viewer splits the screen into two different windows: the top for test setup information and the
bottom for the test results. Since the window is too small to display all of the speed bins and intervals,
use of the scroll bars are necessary to view the remainder of the test results. The columns can be
reduced or increased in size and also moved (i.e. click and drag a column that is hidden and move it
to an area of the screen to be viewable).

¥ Report Viewer - [C:\Program Files\ATSRATRT_1700\Files\Feb_26_ Test_01.bd] =]
File Edit ‘Window PFlug-ins Help == x|
Ee-E-= | 8% VR EX REOD_S  7a2ai$ 5N
ATSI ATRT 1700 Test Data |
ATSI
Athens Technical Specialists, Inc.
8157 U.5. Route 50

|
Date Start Time | End Time | Interval | Lane | Type 5-40 MPH| 41 - 50 MPH 51 - Elﬂ
26/Febf39 (18:00 19:59 1 1 Class 1 20 18 19
26fFebj99 | 18:00 19:59 1 1 Class 2 20 19 19
26fFebj99 | 18:00 19:59 1 1 Class 3 20 19 19
26fFebj99 | 18:00 19:59 1 1 Class 4 40 38 38
26{Febj99 | 18:00 19:59 1 1 Class b 20 19 19
26{Febj99 | 18:00 19:59 1 1 Class b 20 19 19
26{Feby99 | 18:00 19:59 1 1 Class 7 20 19 19
26{Feby99 | 18:00 19:59 1 1 Class 8 1) L7 LY
26/Febf99 | 18:00 19:59 1 1 Class 9 38 38 38
26/Febf99 | 18:00 19:59 1 1 Class 10 19 19 19
26/Febf39 18:00 19:59 1 1 Class 11 19 18 19
26fFebj99 | 18:00 19:59 1 1 Class 12 19 19 19
26fFebj99 | 18:00 19:59 1 2 Class 1 20 19 19
26{Febj99 | 18:00 19:59 1 2 Class 2 20 19 19
26{Febj99 | 18:00 19:59 1 2 Class 3 20 19 19 _|LI
4] | b

Figure 18 Sample test report viewed in the companion Report Viewer
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This program is a viewer only, in order to print a test report the user must open the file in a spread-
sheet application of their choice. The following steps show you how to open an ATRT-generated test
in Microsoft® Excel 2000:

1) Select File > Open and in the “Files of Type:” field, select Text Files (*.prn, *.txt, *.csv)
2) Now browse and select the report file you want to open and click OK.
3) Step 1 of a “Text Import Wizard” opens with 3 selections that must be made. Make the selections

match the list below and then click Next:
Original Data Type = Delimited
Start Importat Row =1
File Origin = Windows (ANSI)
4) In Step 2, make the following selections and click Next:
Delimiters = check the Tab box
Text Qualifier =“
Leave “Treat consecutive delimiters as one” un-checked
5) In the final Step, in the “Column Data Format” section, select General and click Finish.

The step listed above may be different in other spreadsheet applications but they are listed here as
merely a guide to help you. If you have trouble opening the report, refer to your spreadsheet applica-
tions help files for further details when opening .txt file types.
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V. STEP-BY-STEP SETUP EXAMPLES

Prior to actual test setups, be sure to have all cables attached to the ATRT and have the classifier
prepared to test.

EXAMPLE #1
The following is a scenario of a user who has a classifier to be tested with the ATRT-1700. The

classifier’s setup is axle-loop-axle with a loop length of 6 feet and distances of 5 and 11 feet between
the sensors as shown below is Figure 19. Sensors used are piezos and loops on a 4 lane highway.

First
Sacond Cuetancs Cistance i ™,

! Ty —
_L:'I l.l I.-H\-I- I—__n'_.‘.-"r__ __'_l"-.:.,l__;l
"\--—"'_Il ! "\._,a'I/II

#— Traific Flow

LLD:I Length

Figure 19 Sensor Setup example

A step by step procedure shown over the next few pages will guide the user through a typical setup for
the above stated example.

STEP 1. SENSOR SETUP PAGE

1) Choose the sensor arrangement to match the field setup. In this case it would be Axle-Loop-Axle

2) Select the sensor type, Piezo-Loop-Piezo. Notice that when sensor 1 was selected, sensor 3 was
automatically filled-in to match the first sensor.

3) Fill in the distances between the sensors. The first distance is measured from the leading edge of the

first sensor that the traffic will encounter to the leading edge of the second sensor that the traffic will
encounter (5'). The second distance is measured from the leading

edge of the second sensor that the traffic will encounter to the leading

edge of the third sensor that the traffic will
encounter (11'). The loop length

is measured from one end of the
loop to the other. (See Figure 19 Dernzr bawrgarar Banzzr Type Cermres
above) 1;’:: s R e = =i
4) Choose the Number of Lanes as 4. oty Toond foc | [ e
5) Choose the Loop Length as 6 feet. aoprLooy EaeaE o o 2 S
6) OPTIONAL: Click Save and give % I B
the setup a filename so it can be LET g = D L | uu [ —————
) ) landng wege al the e saraor bo ko
used again at a later time. Nasstes o (74 aibeg oo s i bl e |

v e oum| Bl € 6
@ﬁ_h-l CMarclitn | alubeesin | @ HoProgeen | 7 e

Figure 20 Steps to set up the Sensor Setup page of Example #1
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STEP 2. TEST SETUP PAGE

1) Click the Interval Test radio button to select this test type.
2) Type in 12 for the Number of Intervals.
3) Select 30 minutes from the drop-down menu for the Interval Period.
4) Select 1 second from the drop-down menu for the Minimum Time Between Vehicles.
5) Select ATSI from the drop-down menu for the Speed Group for Test.
6) Select ATSI_Standard from the drop-down menu for the Vehicle Group for Test.
7 Now click the Enter User Data to bring up the User Data window and fill it in as shown below in Figure
22.
8) Finally, click the Generate Test button to bring up the Test window shown in Figure 23 in Step 3.
AgQeney 00T =
Basans Bokg [T B 5 TESIRE B inbes Srvath =
Iqﬂ.L"ﬂ“ T Locmlian |'—|n-p:"-":.'h|:||:- j
Fhevbai aliiarenli [T Menulachurer Jeeand 7 =l
e I j L ATE]|_Swrclaxd Lo |:" 12 j
thl.l'nTrHlBl'll-l Iﬂ - ol Huniber |I|:5 j
- Curial Sepane Saivp
3 "-'|n 4 Of b3 riuia ICx |_I‘:J1I_'I':i' 3
Winy speadawiinpy T Tard |-+ Motes:
i 'r' = rovulifes LB TS SR e 16 54 =]
[risi Lam Cirm "t:?
| _l_l | | a 2
-.Eh'll - Wiiic Lnds al e Hrzlm Fimjrrn T b=
ATHET-| Fit33 i) m
Figure21 Stepsto set up the Test Setup page of Example #1 Figure 22 Example #1 User Data
Note: The ATSI Speed and ATSI_Standard Vehicle groups were chosen for example purposes only. Typi-
cally, the user will create their own groups to perform tests with.
STEP 3. TEST PAGE
For this example, the Auto Start option will be chosen to start the test.
e ________________ @]

1) Type in 14:30:10 for the starting time. =] Mnmae | &8 e Fugem ;|

2) Click the Auto Start button. 1 wekseigr |
3) Optional. Click the Minimize button to send the program to the =
taskbar or click the Hide Program button to send it to the e g Ting

system tray. CEIN @ Aum et |

Note: There is a 25 second break between intervals. ATSI suggests -Epﬂﬂﬂw | X abon I
starting 10 seconds after the classifier time to allow for minor
differences between the system (computer) clock and the
classifier clock.

The 6 hour long test is now in progress. i
Figure23 Example #1 Test window
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This example has the exact same scenario as described in Example #1 on page 13. The only differ-
ence is that the technician is an experienced user of the ATRT-1700. They have performed many
tests and saved the sensor setups (Example #1.sen for this example) to be able to quickly reload them
for a future test situation. This example shows the use of the load feature and the time it saves.

1)
2)

STEP 1. SENSOR SETUP PAGE

Click the Load button to bring up the Open window shown in figure 24.

Select Example #1.sen and click the Open button.

This loads the Sensor Setup page with the values
that were saved from a previous setup.

Continue the setup by repeating steps 2 and 3 as
shown in Example #1.

dpen . HB]
Lackir [ 3 Foe Hm| & = mE
132 | Shadt_Loegiien

i:d-ul.ﬂl_l-uq::n o] Spand_[ s ren

| Lasop_Fim=a_Laop_12zan
o] Py _Loop_Fsaa_15 e
] prezerum_crlp zan

Flaprar  [Eayucds BT 00

e |
:' I'_‘-:dlél

Pl i s I5-I1IDI gty Flar [ 1mn|

Figure24 Open window allows the user to choose
thefile to load
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APPENDIX A. ATRT 1700 CABLE PINOUTS

The ATRT-1700 is shipped with the connectors for the user to make the cables required for the different sensors
and classifiers that are available. The user can have the cables made and shipped to them if desired. Contact
ATSI for pricing and arrangements for this service.

Below are cable pinouts for 3 common classifiers. If the classifier you use is not listed, contact ATSI with the
manufacturer and model of your classifier for the pinouts.

ATRT-1700 PEEK ADR Cable
(P/N: 81-303 rev. 0198)
PIEZO (1) PIEZO 1 1RED - CABLE 1
(2) PIEZO 2 2 WHITE - CABLE 1
CABLE (3) COMMON 1 BLACK, 2 BLACK - CABLE 1
(4) PIEZO 3 3 GREEN - CABLE 1
(5) PIEZO 4 4 BLUE - CABLE 1
(6) COMMON 3 BLACK, 4 BLACK - CABLE 1
(7) PIEZO 5 1 RED - CABLE 2
(8) PIEZO 6 2 WHITE - CABLE 2
(9) COMMON 1 BLACK, 2 BLACK - CABLE 2
(10)PIEZO 7 3 GREEN - CABLE 2
(11)PIEZO 8 4 BLUE - CABLE 2
(12)COMMON 3 BLACK, 4 BLACK - CABLE 2
. ______________________________________________________________________________________________________________________________________|]
AUX (1) AUX 1 1 RED - CABLE 1
(2) COMMON NC
CABLE (3) AUX 2 1 BLACK - CABLE 1
(4) COMMON NC
(5) AUX 3 2 WHITE - CABLE 1
(6) COMMON NC
(7) AUX 4 2 BLACK - CABLE 1
(8) AUX 5 3 GREEN - CABLE 1
(9) COMMON NC
(10)AUX 6 3 BLACK- CABLE 1
(11)COMMON 4 BLACK - CABLE 1
(12)AUX 7 4 BLUE - CABLE 1
(13)COMMON 4 BLACK - CABLE 2
(14)AUX 8 1 RED - CABLE 2
. ___________________________________________________________________________________________________________________________________|
LOOP (1) LOOP 1 1RED - CABLE 1
(2) LOOP 1 1 BLACK - CABLE 1
CABLE (3) LOOP 2 2 WHITE - CABLE 1
(4) LOOP 2 2 BLACK - CABLE 1
(5) LOOP 3 3 GREEN - CABLE 1
(6) LOOP 3 3 BLACK - CABLE 1
(7) LOOP 4 4 BLUE - CABLE 1
(8) LOOP 4 4 BLACK - CABLE 1
(9) LOOP 5 1 RED - CABLE 2
(10)LOOP 5 1 BLACK - CABLE 2
(11)LOOP 6 2 WHITE - CABLE 2
(12)LOOP 6 2 BLACK - CABLE 2
(13)LOOP 7 3 GREEN - CABLE 2
(14)LOOP 7 3 BLACK - CABLE 2
(15)LOOP 8 4 BLUE - CABLE 2

(16)LOOP 8

4 BLACK - CABLE 2
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ATRT-1700 PEEK 241 Cable
(P/N: 0205901)
(1) PIEZO 1 1 RED -CABLE 1
(2) PIEZO 2 2 WHITE - CABLE 1
(3) COMMON 1 BLACK, 2 BLACK - CABLE 1
(4) PIEZO 3 3 GREEN - CABLE 1
(5) PIEZO 4 4 BLUE - CABLE 1
(6) COMMON 3 BLACK, 4 BLACK - CABLE 1
(7) PIEZO 5 1 RED - CABLE 2
(8) PIEZO 6 2 WHITE - CABLE 2
(9) COMMON 1 BLACK, 2 BLACK - CABLE 2
(10)PIEZO 7 3 GREEN - CABLE 2
(11)PIEZO 8 4 BLUE - CABLE 2
(12)COMMON 3 BLACK, 4 BLACK - CABLE 2
PEEK 241 Cable
(P/N: 0205918)
(1))AUX 1 BROWN
(2) COMMON NC
(3) AUX 2 RED
(4) COMMON NC
(5) AUX 3 ORANGE
(6) COMMON NC
(7)AUX 4 YELLOW
(8) AUX 5 GREEN
(9) COMMON NC
(10)AUX 6 BLUE
(11)COMMON NC
(12)AUX 7 VIOLET
(13)COMMON BLACK
(14)AUX 8 GREY
PEEK 241 Cable
(P/N: 0205866)
(1) LOOP 1 1 RED -CABLE 1
(2) LOOP 1 1 BLACK - CABLE 1
(3) LOOP 2 2 WHITE - CABLE 1
(4) LOOP 2 2 BLACK - CABLE 1
(5) LOOP 3 3 GREEN - CABLE 1
(6) LOOP 3 3 BLACK - CABLE 1
(7) LOOP 4 4 BLUE - CABLE 1
(8) LOOP 4 4 BLACK - CABLE 1
(9) LOOP 5 1 RED - CABLE 2
(10)LOOP 5 1 BLACK - CABLE 2
(11)LOOP 6 2 WHITE - CABLE 2
(12)LOOP 6 2 BLACK - CABLE 2
(13)LOOP 7 3 GREEN - CABLE 2
(14)LOOCP 7 3 BLACK - CABLE 2
(15)LOOP 8 4 BLUE - CABLE 2

(16)LOOP 8

4 BLACK - CABLE 2
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PIEZO ATRT-1700 DIAMOND Cables
CABLE 4 Input Piezo Electric Harness
(1) PIEZO 1 1 RED -CABLE1
(2) PIEZO 2 2 WHITE - CABLE 1
(3) COMMON 1 BLACK, 2 BLACK - CABLE 1
(4) PIEZO 3 3 GREEN - CABLE 1
(5) PIEZO 4 4 BLUE - CABLE 1
(6) COMMON 3 BLACK, 4 BLACK - CABLE 1
(7) PIEZO 5 1 RED - CABLE 2
(8) PIEZO 6 2 WHITE - CABLE 2
(9) COMMON 1 BLACK, 2 BLACK - CABLE 2
(10)PIEZO 7 3 GREEN - CABLE 2
(11)PIEZO 8 4 BLUE - CABLE 2
(12)COMMON 3 BLACK, 4 BLACK - CABLE 2
AUX DIAMOND Cables
CABLE 4 Input Resistive Harness
(1))AUX 1 1 RED - CABLE 1
(2) COMMON 1 BLACK - CABLE 1
(3) AUX 2 2 WHITE - CABLE 1
(4) COMMON 2 BLACK - CABLE 1
(5) AUX 3 3 GREEN - CABLE 1
(6) COMMON 3 BLACK, 4 BLACK - CABLE 1
(7)AUX 4 4 BLUE - CABLE 1
(8) AUX 5 1 RED - CABLE 2
(9) COMMON 1 BLACK, 2 BLACK - CABLE 2
(10)AUX 6 2 WHITE - CABLE 2
(11)COMMON 3 BLACK - CABLE 2
(12)AUX 7 3 GREEN - CABLE 2
(13)COMMON 4 BLACK - CABLE 2
(14)AUX 8 4 BLUE - CABLE 2
LOOP DIAMOND Cables
CABLE 4 Input External Loop Harness
(1) LOOP 1 1 GREEN - CABLE 1
(2) LOOP 1 1 BLACK - CABLE 1
(3) LOOP 2 2 WHITE - CABLE 1
(4) LOOP 2 2 BLACK - CABLE 1
(5) LOOP 3 3 RED - CABLE 1
(6) LOOP 3 3 BLACK - CABLE 1
(7) LOOP 4 4 BLUE - CABLE 1
(8) LOOP 4 4 BLACK - CABLE 1
(9) LOOP 5 1 GREEN - CABLE 2
(10)LOOP 5 1 BLACK - CABLE 2
(11)LOOP 6 2 WHITE - CABLE 2
(12)LOOP 6 2 BLACK - CABLE 2
(13)LOOP 7 3 RED - CABLE 2
(14)LOOCP 7 3 BLACK - CABLE 2
(15)LOOP 8 4 BLUE - CABLE 2

(16)LOOP 8

4 BLACK - CABLE 2
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APPENDIX B. AUTO COMPARE SOFTWARE

The Auto Compare software is a valuable tool to quickly compare an ATRT test report with the classifier
report and generate a comparison report. The Quick Reference Guide that accompanies your tester
steps you through preparing the classifier’s report file for use with the Auto Compare Software. The
Manual button shown in Figure 25 opens a PDF version of the Quick Reference Guide if you cannot
locate your copy.

Figure 25 shows the opening screen of the Auto

g Astomatic File Compansons

Compare software. The top half of the window -
displays fields for typing the filenames of the I —

reports to be compared. Both fields also have |
an associated BROWSE option to allow the user Chagsiior Flenama g m.__'
to view the folder which holds test reports. [

If you accepted the default installation of the CiasSRaE {Fog) DR | Adea Pt 77
program files, you can finq ATRT files in the follow- ReportLengh
ing folder: C:\Program Files\ATSI\ ¢ Tarsa i homsel i~ Warbose

ATRT_1700\Files.

The CLASSIFIER field located in the bottom half i gbow | g Mamel | o ComparnFiles | i Cloes |
of the window must be selected to match the

Classifier. (i.e. if the Classifier File is a Peek ADR
report, the Classifier field must indicate Peek ADR). If they

do not match and the Compare Files button is clicked, an

error will pop up as shown in Figure 26.

Figure 25 Openingscreen of the Auto Compare software

Q Mot awvalid Feek 241 report file.

The AXLES PER VEHICLE field is used if the classifier was
set up to estimate the number of vehicles by a ratio of axle
hits; the ratio used by the classifier must be entered here. If
a “count only” type of classifier report is detected by the Figure26 Aninvalid reporterror
ATRT, then the form shown in Figure 27 will appear. If loops

were used as vehicle detectors then the classifier used an Select Count Type |

actual vehicle count. However, if axle detectors were used, then

R e i ; H clas=ifer repod conten s vehecls counss.
a rgtlp of axlc_a hits is typlca_lly used, and the axles per vehicle rna sealnrt e mthnd the cnesdliar
ratio is used in the comparison. Note: some classifiers have an B Ry cetermiine the vehicls ooent
advanced feature that allows actual vehicle counts using only
axle sensor(s), for a correct assessment, the same type of *ahcla Court Typa

= &l Wahide Ca

report generated by the classifier must be indicated here. Rt ol dxde Hiz

The REPORT LENGTH option offers the user a choice of how [0k ] 3 concell

the results of the comparison test are shown on the report. The == — .
TERSE option makes it easy to find problem areas by only Figure27 Thiswindow appears if the
showing data containing differences. The NORMAL report ATRT-1700 detectsa“Count Only”
shows more information than the terse report; if any row con- classifier report.

tains a discrepancy, then that entire row is included in the

report. For a complete report, choose the VERBOSE report option where all information generated in
a testis shown in the report. AVERBOSE report may be used when complete printed documentation
of testing is required.
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AN AUTO COMPARE REPORT

An Auto Compare report consists of three sections as shown below in Figure 28 and can be viewed
with the Report Viewer as described on page 11. The first section provides information from the ATRT
test report. This information is based upon the Sensor and Test Setup pages of the ATRT software.
The second section displays information from the report generated by the classifier. The information
displayed depends upon the classifier with some classifiers providing more information than others.

The last section is the comparison report. As shown in the example below, the report consists of col-
umns of ATSI information and classifier information (e.g. ATSI 5-40 MPH & Peek 241 0-40 MPH). The
column next to these is the DIFFERENCE column which is displayed in red text to make it easy to
quickly look down the column to see if there are any discrepancies listed.

8 Report Viewer - [C:\Program Files\WATSRATRT_1700VFiles\Feb_26__ Compearison_01 ]

=] Bl Edit wWindow FPlug-ins Hslp =18 =|
Eg-P-5 | &% | FHEGX 2IBEOD_2 | 7alP 0L
ATSI ATAT 1700 Auto-Compar fl Peek ADR EI
Report [Terse) CAProgram Filles\VATSRATRT _1 70MFiles\eb_26 1. adr.dat
nno “BINOLUT WERSIOMN]™

ATSI 2 "BINOUT ¥2.05 |29 FEB "96.]"
Athens Technical Speclalists, Inc. 1m "[BASIC FILEHEADER]
A1hF LLE, Houle B0 =2 "WERSION HO™ :'
ATSI ATSI ATSI Peek ADR | ATSI Peck ADR | ATS) | Peek ADR |ATS 2]
Diate Start Time | End Time: | End Time | Interval (Intereal | Lane | Lane Ty
Afdarfad 14:00 15:54 1600 n Fal 4 Clae
Afsdan94 14:00 15:54 16:00 M | 4 Clas
Afkdar/a4 14:0m 15:54 16:00 | 71 4 Clas

16:00 Fal 4 MO |
Total Yehicles Sent: h5E.329
Total Vehicles Recebed: LE8.330
% Yehicles miscounted; [0
% Yehicles in wrong speed bin: 0,00 _
% Vehicles with wrong type: 000
4] | _rl_J

Figure 28 The different windows of an Auto Compatre report
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LIMITED WARRANTY

PRODUCT COVERED AND DURATION OF WARRANTY

The ATRT AUTOMATED TRAFFIC RECORDER TESTER (“Product”), manufactured by Athens
Technical Specialists, Inc. (ATSI), is warranted to the original purchaser (“Purchaser”) to be free
of defects in materials and workmanship for a period of one year from the purchase date stated
on the invoice. Within this period, in the event of a defect, malfunction, or other failure of the
product while in the custody of the purchaser, ATSI will remedy the defect or cause of failure
without charge to the Purchaser. Purchaser’s sole remedy is restoration of product operation.
ATSI accepts no liability for incidental or related expenses. Under no circumstances will ATSI's
liability exceed the purchase price for items claimed to be defective.

This Limited Warranty does not extend to any Product that has been damaged or rendered de-
fective (a) as a result of accident, misuse, or abuse: (b) by modification of the product: or (3) as
a result of service by anyone other than ATSI. ATSI is not responsible for damage to or loss of
any programs, data, or removable storage media.

EXCEPT AS EXPRESSLY SET FORTH IN THIS WARRANTY, ATSI MAKES NO OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ATSI EXPRESSLY DIS-
CLAIMS ALL WARRANTIES NOT STATED IN THIS LIMITED WARRANTY. ANY IMPLIED
WARRANTIES THAT MAY BE IMPOSED BY LAW ARE LIMITED TO THE TERMS OF THIS
EXPRESS LIMITED WARRANTY.

HOW TO OBTAIN WARRANTY SERVICE

In the event of a problem within these limitations, Purchaser should contact ATSI at the address
given above to arrange for returning the unit for repairs.



