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Changes to the Phoe nix Firm ware:

This sec tion doc u ments the dif fer ences be tween the var i ous ver sions of the Phoe nix Coun t er/Clas si fiers. If
you have used a pre vi ous ver sion, you can sim ply re fer to the list of changes be low to de ter mine what has
changed.

Note that some ver sion num bers are skipped. This hap pens when a new ver sion is cre ated for R&D or test ing 
pur poses and is not re leased gen er ally to our cus tom ers. In ad di tion, a ver sion num ber might be skipped if it
sim ply fixes some mi nor bug in the firm ware.

n VER SION 1.00
Ini tial re lease of firm ware (de rived from Uni corn Firm ware V1.30).

For the sake of brev ity, ver sions 1.01 to 1.49 have been re moved.

n VER SION 1.50
Added code to sup port the new Power Imp.
In crease size of TAM Code to 12K (to han dle autostarting) and re duced al low able sys tem mem ory to 16K.

n VER SION 1.52
Made changes to sup port re vised TAM Card Hard ware.

n VER SION 1.53
Ex tended de lay times when initializing mo dems. This is done to sup port slower (and less ex pen sive) mo -
dems.

n VER SION 1.54
Added op tion to turn off mo dem ini tial iza tion. All mo dems are then treated as dumb mo dems.
Re moved the Alt+9 op tion from the coun ter key pad to set bat tery warn ing and off set volt ages. This is now
done us ing TrafMan (Alt+F10 from the main linked screen).

n VER SION 1.55
Added op tion to scroll dis play to see other spac ings when mon i tor ing Raw or Binned data (use Right or
Left ar rows from key pad to see other spac ings).
Added sup port of Day light Sav ings Ad just ment time (set us ing TrafMan).
Added sen sor info to mon i tor count data en quire so TrafMan can set piezo lev els while mon i tor ing count.

n VER SION 1.58
Changed de fault mo dem ini tial iza tion (sec ond line) so that the &D1 is changed to &D2.
Fixed bug caus ing lost data when mem ory be came full.

n VER SION 1.60
Added Pacing De lay & XON/XOFF Sup port.
In creased size of Site ID from 10 char ac ters to 15 char ac ters.

n VER SION 1.61
Fixed tim ing bug cre ated by ver sion 1.60.

n VER SION 1.62
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Fixed mo dem com mu ni ca tion bugs in clud ing fail ure to rec og nize smart mo dems, fail ure to leave the
“Set ting Mo dem” screen, and fail ure to re set the mo dem prop erly.

n VER SION 1.63
Same as ver sion 1.62 ex cept the let ter of the ver sion is now re ported by TrafMan (in stead of just the ver -
sion num ber). You DO NOT need to up date to ver sion 1.63 if you have ver sion 1.62.
Let ter ver sion “z” has also been cre ated which adds In-Day Times (see Ap pen dix F).

n VER SION 1.64
Adds in the View Lane To tals func tion to all stor age modes (Raw, Binned, Count, & Sen sor). Note  that you
can only view these to tals us ing TrafMan.

n VER SION 2.00
This is a ma jor new re lease of the firm ware which has the fol low ing new fea tures and changes:

• In-Day Times are now part of all ver sions (see sec tion VII).
• Coun ter now con tains a built in se rial num ber which is in cluded with all data files stored (see sec -

tion I.d.).
• Fixed prob lem with hun dredths of a sec ond value on Raw and Sen sor data.
• Coun ter now sup ports Lane Grouping (see sec tion IV.c.2) for Binned and Count data.
• Coun ter now mon i tors the loop board(s) and if used and col lect ing data will check to in sure that

the loops are func tion ing. If they are not, then the are au to mat i cally re started and re tuned. See
sec tion I.e. for more in for ma tion.

• You can now set the the Bat tery Warn ing Volt age from the Con fig ure Sys tem Op tion (sec tion
IV.h.).

• You can now View Lane To tals from the coun ter key pad (sec tion IV.l.).
• Coun ter now has an op tional Call-Back sys tem which can make the coun ter call you up and warn

you when one or more lanes goes down. See sec tion VIII for more in for ma tion.
• Coun ter pro gram code is now bro ken up into three parts: EPROM Code, TAM Code, and RAM

Code. These three seperate pro grams work to gether to make the coun ter op er ate. See sec tion I. f. 
for more in for ma tion on how these three pro grams work.

• The TAM In ter face has been im proved to work with more types of TAM cards and has also be -
come more re li able. A bug has been fixed which al lows you to over write the end of a TAM card.

n VER SION 2.01
Fixed prob lem when mon i tor ing Raw or Binned data with TraMan, the length of the ve hi cle was shown as
“=<x>” in stead of “Length=<x>” (<x> rep re sents the length value).

n VER SION 2.02
Fixed prob lem when SnMis Stor age Mode was set to Dis abled, the SnMis were still be ing dis played.

n VER SION 2.03
Fixed bug with con vert ing SnMis #3 to a ve hi cle when in Pres-Axle-Pres mode and the SnMis #3 To Ve hi -
cle op tion is en abled.

n VER SION 2.04
Fixes a prob lem with Lane Grouping that caused coun ter to stop col lect ing data when group ing was en -
abled and at least two groups were se lected.

n VER SION 2.05
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Cold Re starting coun ter will now also re set the Which Loop Boards In stalled value. This al lows the user to
re motely re-en able loop boards that have shut down.

n VER SION 2.08
Changed coun ter so that while load ing new TAM or RAM code all ex ter nal in ter rupts are dis abled. This
pre vents any cor rup tion of the TAM or RAM code dur ing up load.
Added code to ini tial ize Piezo Sen si tiv ity lev els on power up. This pre vents the piezos from trip ping dur ing
the Self Test due to be ing uninitialized.
Re moved all I/O Wait States to speed up data pro cess ing.
Added com mand to al low set ting of the Day Light Sav ings Time Ad just value with out hav ing to stop col lec -
tion first.

n VER SION 2.10
Fixed bug that oc curred when us ing Pres-Axle-Pres and the SnMis #3 To Ve hi cle op tion. Coun ter will now 
cor rectly re port the ve hi cle.

n VER SION 2.12
See 2.21 de scrip tion be low.

n VER SION 2.20
This is a ma jor re lease of the firm ware. This ver sion in creases the Phoe nix coun ter ca pa bil ity to a full 8
lanes of clas si fi ca tion and 16 lanes of count. Be cause of this, all di rec tional lanes for Raw and Binned data
col lec tion are now the ac tual lane num ber + 8 (in stead of + 4). For ex am ple, Lane #1 op po s ite di rec tion
traf fic will be stored in Lane #9 (in stead of Lane #5). See sec tion II.b for more in for ma tion on di rec tional
traf fic.
Other 2.20 Changes:

• Fixed bug that dis played SnMis #25 (or SnMis #/ on coun ter screen) when us ing Pres-Axle-Pres
or Axle-Pres-Axle mode with di rec tional traf fic and the cen ter sen sor would be hit with out any
other sen sor. Coun ter now cor rectly dis plays a SnMis #0.

n VER SION 2.21
This ver sion fixes a bug which causes the coun ter to fail dur ing file move ment in heavy traf fic. NOTE: Ver -
sion 2.12 is also avail able which has this same fix but with out the other 2.20 changes. You do not need
2.21 if you have 2.12. 
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I. In tro duc tion
Thank you for pur chas ing Di a mond Traf fic Prod ucts Phoe nix Traf fic Clas si fier Field Unit.  You have pur -
chased one of the fin est traf fic clas si fi ca tion coun ter avail able to day.  This man ual de scribes the op er a tion
and pro gram ming of the Phoe nix Field Unit.  Please be sure you have read and un der stood this m an ual com -
pletely be fore at tempt ing op er a tion.

What is a “Phoe nix Field Unit”?

The Phoe nix is a data gath er ing in stru ment for use in the field.  By us ing the Phoe nix and o ne of sev eral pos si -
ble com bi na tions of sen sors, traf fic data and ve hi cle clas si fi ca tion can be re corded and later re trieved. 
Speed, Length, and Num ber of Axles are just a few types of data which can be gath ered with this use in stru -
ment.

For the unit it self, the welded alu mi num case is du ra ble, light, and weather re sis tant.  The in te rior key pad &
dis play are both sealed to pre vent mois ture from dam ag ing them.  In ad di tion, a rub ber seal is in stalled
around the lid to fur ther pro tect the unit from the weather.

The case also con tains a lid se cur ing mech a nism and alu mi num car ry ing han dle.  The right side of the case
nor mally con tains  two or four Airswitches, a Bat tery Charger/So lar In put plug, and the Se ria l In ter face plug.
Op tionally, the right side can also be fit ted for loops in puts, piezo in puts, and/or a re mote in put.

In side the case is the heart of the unit, the mi cro pro ces sor.  Sev eral elec tronic printed cir cuit boards con tain
the mi cro pro ces sor, backup bat tery, charger net work, mem ory, and all other sup port cir cuitry for the unit.  In
ad di tion, the case can con tain the boards for any op tions which are cus tomer or dered, such as Loop De tec -
tor Boards, Piezo Boards, TAM Mem ory Card In ter face board, and Ex panded Mem ory.

Some Tips to Pro long the Life of Your Phoe nix

n Al ways dry the unit out com pletely af ter re mov ing from the field.

n Al ways push on the dust caps onto un used plugs.

n Keeping the bat tery fully charged will pro long its ser vice life. Re charge bat tery ev ery six weeks when not in 
use.

n Dis con nect the se rial in ter face plug if se rial com mu ni ca tion is not re quired.  This will sub stan tially pro long
bat tery life.

n Avoid place ment of unit in drain age ditches or ar eas prone to flood ing.

n Do not at tempt ser vice with out qual i fied per son nel.  The com po nents of the Phoe nix are very static sen si -
tive, and boards can be dam aged by im proper han dling.  All hard ware is cov ered in the Phoe nix Hard ware 
Man ual.
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I.a. How To Use This Man ual
This man ual com pletely de scribes the use of the Phoe nix.  The only thing not cov ered in this man ual is pro -
gram ming & re triev ing data from the se rial port with a PC Com puter. This is cov ered in the TrafMan Soft ware
In struc tion Man ual.

Do I Have To Read The Whole Man ual?

Any body us ing a Phoe nix should read all of Sec tion I,II, and III of this man ual.  This will fa mil iar ize you with the 
ba sic equip ment pro vided, what types of data you can col lect, and what type of sen sors can be used. From
that point there are three meth ods of op er a tion:

Method 1 - To op er ate the Phoe nix en tirely from its built in key pad.
All setup and con fig u ra tion can be done from there.  A com puter and/or TAM must be used
to re trieve the data once it has been col lected. If this is the method you want to use, first read
sec tion IV.a and IV.b, then read Sec tion V for an ex am ple which matches your ap pli ca tion.
Sec tion VI will de scribe us ing the TAM in ter face, if in stalled.

Method 2 - To op er ate the Phoe nix only from a com puter (us ing the TrafMan Soft ware). 
All setup and con fig u ra tion can be done from a com puter (in ad di tion to re triev ing the col -
lected data).  If this is the method you want to use, sim ply re fer to the TrafMan Soft ware Man -
ual for more in for ma tion.  Use this field unit man ual for clar i fi ca tion and tech ni cal in for ma tion 
on the Phoe nix.

Method 3 - To op er ate the Phoe nix us ing both a com puter and its built in key board.
This is the most com mon method since you might not be able to al ways have a com puter
with you, and be com ing fa mil iar with the key pad op er a tion is al ways use ful.  We sug gest
that you first at tempt to run the coun ter us ing the built in key pad (first read sec tion IV.a and
IV.b then fol low the ex am ples in sec tion V.)  Af ter col lect ing some data with the Phoe nix,
move on to us ing the TrafMan Soft ware to col lect your data.  From that point, read through
the rest of the TrafMan Soft ware Man ual for more in for ma tion on con trol ling the coun ter
through a com puter.
See sec tion VI for a com plete de scrip tion on us ing the TAM in ter face, if in stalled.

I.b. Com mu ni ca tion With The Phoe nix
Com mu ni cating with the Phoe nix is done through the built in Key pad/Dis play, or through the se rial port to an
IBM PC com pat i ble com puter. A com mu ni ca tions soft ware pack age is nor mally pro vided for use with the
large va ri ety of IBM PC com pat i ble com put ers avail able on the mar ket to day.  This ex ten sive soft ware pack -
age (called the TrafMan Soft ware) al lows such ad vanced fea tures as:

• “Pop-Up” win dows and “User-Friendly” menus.
• Com plete Da ta base func tions with view ing and ed it ing of all col lected data.
• XMODEM trans fers for data file re trieval, with later file for mat con ver sion util i ties.
• Data File Print outs with daily and hourly sum ma ries.
• Com plete mon i tor ing and con fig u ra tion.

To learn more about us ing this pro gram, re fer to the TrafMan Soft ware In struc tion Man ual. Note that Phoe nix
se rial ac cess is not re stricted to use with any par tic u lar type of com puter. Any com puter which sup ports a
stan dard se rial com mu ni ca tions (RS232) will suf fice.  The TrafMan Soft ware Disk con tains a doc u men ta tion
file for com puter pro gram mers for pro gram ming from the se rial port (SE RIAL.DOC).
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I.c. Sys tem Com po nents
To op er ate your Phoe nix coun ter/clas si fier you will need the fol low ing:

n Phoe nix Field Unit In struc tion Man ual.

n TrafMan Soft ware Disk & TrafMan Soft ware In struc tion Man ual.

n A Bat tery Charger or So lar Charging Panel.

n A Se rial In ter face Ca ble.

Op tional Items In clude:

n A Mo dem In ter face Ca ble.

n One or more TrafMan En hance ment Mod ules (such as the TrafPrint En hance ment).

n A Re mote Airswitch Ca ble.

n An In duc tive Loop Ca ble.

n One or more TAM Cards.

Ad di tional Equip ment Re quired To Use The Phoe nix Coun ter:

You must have the fol low ing equip ment to use the Phoe nix.  All of this equip ment can be pur chased from Di a -
mond Traf fic Prod ucts as well as from sev eral other sources:

n Sen sors.  You must have the ap pro pri ate type and quan tity of sen sors (Loop, Tube, Piezo, etc.)  If us -
ing tubes, you will need nails and road tube grips to in stall road tubes.

n A Com puter. Ideally, this would be one of the many IBM-PC type com put ers avail able and you could
use the TrafMan Soft ware.  It is pos si ble to use an other type of com puter, but it will re quire some one
with tech ni cal knowl edge and com puter pro gram ming skill for the type of com puter you wish to use.

n A Mo dem.  This is re quired if you plan to in stall the Phoe nix in a per ma nent sta tion where com mu ni ca -
tion over a phone line is re quired.  There are sev eral mo dems avail able, each with their own ad van -
tages and dis ad van tages.  You MUST pur chase a Hayes Com pat i ble Mo dem.  We also rec om mend a
mo dem that is pro gram ma ble (some times called a Smart Mo dem).  The Phoe nix will work with most
non-pro gram ma ble mo dems as well, but you may not be able to take ad van tage of some fea tures of
the coun ter. See Sec tion III.c.1 for more in for ma tion.
In ad di tion, Ap pen dix A of the TT-Link Soft ware Man ual con tains de tailed in struc tions for us ing a mo -
dem with any of Di a mond Traf fic Prod ucts coun ters.
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I.d. Fea tures not avail able from the key pad
The Phoe nix has sev eral fea tures which are not avail able di rectly from the coun ter key pad. Some of these
fea tures only re late to se rial port use and there fore are not needed from the key pad. Other fea tures would re -
quire to much in ter nal firm ware to ac cess and use from the key pad and there fore are only ac ces si ble
through the se rial port.

The fol low ing fea tures are avail able in the Phoe nix but can only be set and/or used from the se rial port us ing
the TrafMan soft ware pack age.

n Data Re trieval
The most im por tant se rial coun ter func tion, the re trieval of col lected data. This is nor mally done us ing the
TrafMan and/or the Re mote soft ware pro grams. See the ap pro pri ate man ual for more in for ma tion.

n Pass words
The coun ter al lows you to en able/dis able pass word ac cess and to set your own pass word (the de fault is
“PASS”).

n Mo dem Ini tial iza tion
You can cus tom ize the ini tial iza tion string that is sent to the mo dem. See ap pen dix A of the TT-Link soft -
ware man ual for more in for ma tion on mo dem ini tial iza tion lines.

n Day light Sav ings Time Ad just
You can ei ther man u ally or au to mat i cally have TrafMan set the Phoe nix to han dle day light sav ings time
changes. The Phoe nix will change the time and ad just data ap pro pri ately.

n TAM Card Reader
As de scribed in Sec tion VI, many func tions are avail able when the coun ter is con fig ured as a TAM Card
Reader.

n Bat tery Off set Volt age, SnMis #3 To Ve hi cle, & No Mo dem Ini tial iza tion
These spe cial ized func tions, not com monly used, are all ac ces si ble from a spe cial TrafMan Hid den Menu
which is called up us ing the Alt+F10 key from the main coun ter link screen. The coun ter must not be col -
lect ing data to set these func tions.

n XON/XOFF and Pacing De lay
These two spe cial ized mo dems func tions can only be set from TrafMan us ing the se rial port. See ap pen -
dix A of the TT-Link soft ware man ual for more in for ma tion.

n In-Day Times
In-Day times are spe cific time pe ri ods in side of a 24 hour pe riod in which you want to col lect data, and all
other times will be ex cluded. What this ba si cally does is make the coun ter cre ate a new data file sev eral
times dur ing the day. For ex am ple, if you se lected two In-Day Times of 0600-1200 and 1600-1800, then
the coun ter would cre ate two files per day, each con tain ing data for the ap pro pri ate time pe  riod. See sec -
tion VII for more in for ma tion on In-Day Times.

n Coun ter Se rial Num ber
The coun ter now con tains a built in firm ware se rial num ber, This se rial num ber, usu ally set by us at the fac -
tory, is in cluded with all data files so that which coun ter col lected the data can be eas ily iden ti fied. You can
op tion ally set your own se rial num ber us ing the Alt+F10 func tion from the main coun ter link screen in the
TrafMan soft ware.

n Coun ter Call-Back
The coun ter has an op tional Call-Back func tion which al lows you to pro gram the coun ter with a phone
num ber for it to call if a lane should go down. Af ter mak ing the call, the coun ter will con nect to a re mote PC
run ning the TT-Link Soft ware and then is sue a re port tell ing you the Site, Time, Date, and Lane(s) which
failed. See sec tion VIII for more in for ma tion on coun ter Call-Back.
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I.e. Loop Board Mon i toring
The coun ter has a built in func tion to in sure that your loop boards do not fail. Ba sically, when you use loops
for data col lec tion, the coun ter checks ev ery five min utes to see if any loop ac ti va tions h ave oc curred. If they
have not, then the coun ter goes to a spe cial func tion which sends a com mand to the loop board to see if it is
re spond ing. If it is n’t, then the loop board is re started and all loops are re tuned for proper op er a tion.

Why, you may ask, should a loop board ever fail? Gen erally this is caused by one of two things:

n Light ning Strike
Some times if a light ning strike is close enough to the loops in the road a large static charge can be
trans mit ted through the loops into the loop board cir cuitry. The loop board has sev eral elec tronic
protections against this and it will prob a bly not cause any dam age (un less the light ning is very close),
it may cause the loop board to lock up or shut down. The loop board mon i tor ing func tion will de tect the
loop board fail ure and will re start the loops be tween 5 and 10 min utes later.

n Other Elec tri cal Noise
Sim i lar to a light ning strike, other sources of strong elec tronic sig nals can cause the loop board to
have prob lems. For ex am ple, a strong C.B. broad cast from an il le gal trans mit ter. The loop boards in
your coun ter are the best avail able but it is pos si ble for strong elec tri cal in ter fer ence to cause pre ma -
ture shut down. Once again, the loop board mon i tor ing func tion will de tect and cor rect this oc cur -
rence.

Chances are you have not ever ex pe ri enced any prob lem with your loop boards. The loop board mon i tor ing
func tion has been added into the firm ware to make sure you never do.

I.f. Coun ter Firm ware Con fig u ra tion
Al though not es sen tial to know, it will help you un der stand your traf fic coun ter if you know how the in ter nal
pro gram ming works in side your coun ter. If you are not in ter ested in this in for ma tion feel free to skip this sec -
tion.

There are three sep a rate pro grams which op er ate in side the Phoe nix. The first (and most im p or tant one) is
the EPROM. This is a phys i cal In te grated Cir cuit (IC) in side your coun ter which is pro grammed by us at the
fac tory and in stalled in your coun ter. When ever you turn the coun ter on, the mi cro pro ces sor in side the coun -
ter starts run ning the pro gram con tained in side this chip. The very first screen that ap pears on the dis play of
the coun ter will show you the name and ver sion num ber of this EPROM (for ex am ple: Phoe nix V2.00a).

The EPROM con tains all of the re ally im por tant pro gram ming such as the ve hi cle clas si fi ca tion rou tines and
the rou tines that store data into mem ory. You may at some time want to per form an up grade of this EPROM
to add new fea tures to your coun ter or to fix bugs found in the pro gram ming of the EPROM. This is done by
tak ing your coun ter apart, re mov ing the old EPROM, and in stall ing a new EPROM that you get from Di a -
mond.

The sec ond pro gram in side your Phoe nix is called the RAM Code. This is an aux il iary pro gram which re sides
in the change able mem ory (called RAM Mem ory) and is only used when you per form var i ous non-es sen tial
tasks such as us ing the Show Sta tus op tion or Viewing Lane To tals. The EPROM au to mat i cally knows how
and when to run this pro gram based upon what op tions you se lect. 

A copy of the lat est RAM Code is al ways con tained in the TrafMan sub di rec tory on your hard drive of your PC
in a file named RAM.HEX. When ever you link to a coun ter, TrafMan will check to make sure that the ver sion of
the RAM Code in side the coun ter is at least equal to the ver sion of the RAM Code that is con tained on disk. If it 
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is not, then TrafMan au to mat i cally up grades your Phoe nix to the lat est ver sion. This is much eas ier than
chang ing EPROMS be cause it is all done au to mat i cally for you with out any dis as sem bly.

The third and fi nal pro gram in side your coun ter is called the TAM Code . This pro gram is only pres ent in ma -
chines which have a TAM Card In ter face in stalled. This pro gram is very sim i lar to the RAM Code in that it re -
sides in RAM Mem ory and can be up graded by TrafMan when ever you link to the coun ter. The lat est ver sion
of the TAM Code is al ways in your TrafMan di rec tory in a file called TAM.HEX.

The TAM Code is used to con trol all of the func tions of the TAM Card In ter face. It con tains all of the pro gram -
ming to read, write, iden tify, and erase TAM Cards. It also con tains all of the code to turn the coun ter into a
TAM Card Reader (see sec tion VI). A copy of the TAM Code is also con tained in the first 12K of ev ery TAM
Card. You can in stantly up date a coun ters TAM Code by sim ply plug ging in a TAM Card which has the lat est
ver sion of the TAM Code on it.

The EPROM knows how and when to use the TAM Code. In most cases you will never be aware when you are 
in the EPROM, RAM Code, or TAM Code. All three pro grams work to gether to pro vide a seam less and fully
func tion ing traf fic coun ter en vi ron ment.
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II. Modes, Sen sors, And How To Use Them
This sec tion of the man ual dis cusses the var i ous ways the Phoe nix can col lect data, and what type of sen -
sors are re quired to col lect each type of data. Please read this sec tion care fully. The Phoe nix is a very so phis -
ti cated coun ter/clas si fier with many op tions. Read ing and un der stand ing this sec tion first will greatly sim plify 
op er a tion later.

II.a. The Four Ba sic Stor age Modes
Be fore at tempt ing to use your Phoe nix, you should first be come fa mil iar with the four fun da men tal modes of
op er a tion. The mode that you se lect de ter mines the type of data that will be col lected, and whether the in for -
ma tion will be com bined with other en tries or stored in di vid u ally.

Raw - This mode will store each in di vid ual ve hi cle in mem ory as it passes by. The fol low ing in for -
ma tion about each ve hi cle can be stored in mem ory: time, speed, num ber of ax les, spac ing
be tween each axle, over all length, and bin clas si fi ca tions.

Binned - This mode is the con ven tional clas si fier stor age mode. Each ve hi cle is an a lyzed and given 5 
dif fer ent bin num bers.  Each bin # rep re sents a cat e gory the ve hi cle be longs to.  The 5 bins
are Axle Class, Speed Class, Length Class, Gap Class, & Head way Class. The pa ram e ters
for de ter min ing what types of ve hi cles be long to each bin # can be changed by the user,
with the most com monly used val ues be ing built into the Phoe nix.  Users spec ify a time in -
ter val, such as ev ery 15 min utes, in which the to tal num ber of ve hi cles for each bin will be
stored in mem ory.

Count - The count mode is one of the sim plest modes of op er a tion. It is used when just a ve hi cle
count is de sired.  When us ing Tubes or Piezo Sen sors, the Phoe nix pro vides the to tal num -
ber of ax les de tected, op tion ally di vided by two.  When us ing Loops, the Phoe nix will give
the num ber of ve hi cles.  Users spec ify a time in ter val, such as ev ery hour, in which these t o -
tal counts will be stored in mem ory. 

Sen sor - Sen sor mode stores in di vid ual sen sor pulses into mem ory with an ac cu rate time stamp. 
This mode by passes the Phoe nix reg u lar data anal y sis rou tines and al lows us ers to get an
ex act copy of what the coun ter saw on the road way.  Other soft ware, such as TrafMan, can
then be used to an a lyze this data into other forms as the user re quires.

II.b. Sen sors and Sen sor Modes
The Phoe nix sup ports Road Tube Airswitches, In duc tive Loops, Re mote In puts, Piezo Re sis tive In puts, and
Piezo Elec tric In puts.  Road Tubes, Re mote In puts, and Piezo Sen sors are con sid ered “axle” s en sors, since
they are ac ti vated by in di vid ual ax les.  In duc tive Loops are con sid ered “pres ence” sen s ors, since they be -
come ac tive by the pres ence of a ve hi cle pass ing over, and be come un-ac tive when the ve hi cle leaves.  The
Re mote in put will sup port any type of sen sor which will give a mo men tary switch clo sure.

Since there are vari a tions with each sen sor (for ex am ple, In duc tive Loops will have slightly dif fer ent amounts
of in duc tance), the Phoe nix per forms au to matic tun ing of all sen sors ex cept for Piezo Elec tric and Piezo Re -
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sis tive.  These the user must tune dur ing setup us ing the Phoe nix Key pad or a PC Com puter and the TrafMan
soft ware. See sec tion III.d.3. for more in for ma tion.

When in Raw stor age or Binned stor age modes, four types of sen sor ar range ments (sen sor modes) may be
se lected:

Axle-Axle - Two axle sen sors, such as two tubes.

Pres-Pres - Two pres ence sen sors, such as two loops.

Axle-Pres-Axle - Two axle sen sors and one pres ence sen sor.

Pres-Axle-Pres - Two pres ence sen sors and one axle sen sor.

In Count stor age mode, you can se lect ei ther a Pres ence Sen sor or an Axle Sen sor. In Sen sor stor age mode,
you can se lect ei ther a Pres ence Sen sor, an Axle Sen sor, or both.

The way the sen sors are di vided up among the lanes de pends on the stor age mode (Raw, Binned, etc.) and
the sen sor mode (Axle-Axle, Pres-Pres, etc.).  Ta ble 1 shows the di vi sions of the sen sors.

Ta ble 1

Count Stor age &
Sen sor Stor age

Raw Stor age &
Binned Stor age

Lane Num ber Axle (Tubes) Pres (Loops) Axle (Tubes) Pres (Loops)

#1 1 1 1 & 2 1 & 2

#2 2 2 3 & 4 3 & 4

#3 3 3 5 & 6 5 & 6

#4 4 4 7 & 8 7 & 8

#5 5 5 n/a 9 & 10

#6 6 6 n/a 11 & 12

#7 7 7 n/a 13 & 14

#8 8 8 n/a 15 & 16

#9 n/a 9 2 & 1 (Di rec tional) 2 & 1 (Di rec tional)

#10 n/a 10 4 & 3 (Di rec tional) 4 & 3 (Di rec tional)

#11 n/a 11 6 & 5 (Di rec tional) 6 & 5 (Di rec tional)

#12 n/a 12 8 & 7 (Di rec tional) 8 & 7 (Di rec tional)

#13 n/a 13 n/a 10 & 9 (Di rec tional)

#14 n/a 14 n/a 12 & 11 (Di rec tional)

#15 n/a 15 n/a 14 & 13 (Di rec tional)

#16 n/a 16 n/a 16 & 15 (Di rec tional)

Sen sor and Count modes al ways use the same lane num ber as sen sor num ber for in put to that lane.  Raw
and Binned modes will al ways use two in puts for each lane, with the sen sors num bers shown in the ta ble. 
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Raw and Binned modes are the clas si fi ca tion modes, so they can also take ad van tage of two slightly more
com pli cated sen sor modes, “Axle-Pres-Axle” and “Pres-Axle-Pres”.  The first and last sen sors, ei ther the two
Axle or the two Pres, are AL WAYS the same as shown in Ta ble 1.  The dif fer ence co mes in the mid dle sen sor.

To in crease the ca pa bil i ties of the Phoe nix, the mid dle sen sor used co mes from a sen sor not nor mally used
with a lane you are con fig ur ing.  Ta ble 2 shows the  con fig u ra tion for these two modes.

Ta ble 2 - Con fig u ra tion of Three Sen sor Lanes

Mode Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6 Lane 7 Lane 8

Axle
Pres
Axle

#1
#1
#2

#3
#2
#4

#5
#3
#6

#7
#4
#8

n/a n/a n/a n/a

Pres
Axle
Pres

#1
#1
#2

#3
#2
#4

#5
#3
#6

#7
#4
#8

#9
#5
#10

#11
#6
#12

#13
#7

#14

#15
#8

#16

NOTE: The Phoe nix cur rently only sup ports 8 Axle Sen sor in puts so you can not en able Axle-Pres-Axle or
Axle-Axle modes for lanes 5-8. 

Sen sor Con flicts

The sys tem works AS LONG AS THERE IS NEVER ANY CON FLICT BE TWEEN LANES FOR SEN SORS.  This
can oc cur if you use dif fer ent axle con fig u ra tions on dif fer ent lanes and you are us ing “Axle-Pres-Axle” or
“Pres-Axle-Pres” on the higher num bered lane.  Still con fus ing?  Hang in there, it gets sim pler.  Let’s try an ex -
am ple.

Ex am ple 1: Sup pose you se lected Pres-Pres for lane #1 and Axle-Pres-Axle for lane #2.  Ac cord ing to Ta ble
1 (for lane#1) and Ta ble 2 (for lane#2).

Ta ble 3 - Ex am ple 1

Mode Lane 1 Lane 2

Pres-Pres Pres 1, Pres 2 —————————

Axle-Pres-Axle ———————- Axle 3, Pres 2, Axle 4

In this case, Pres 2 (un der lined) is spec i fied for BOTH lanes 1 and 2!.  This sit u a tion is re ferred to as a SEN -
SOR CON FLICT and is au to mat i cally de tected by the soft ware. If a con flict oc curs, the Phoe nix will not al low
you to start col lect ing un til the con flict is re solved.

Phoe nix Field Unit Man ual 9

Copy right © 1992-1995  High Leah Elec tron ics,Inc. Modes, Sen sors, And How To Use Them
ALL RIGHTS RE SERVED



Now, for fur ther ex am ple, sup pose you chose Axle-Pres-Axle for lane #1 and Pres-Pres for lane #2, ac cord -
ing to the same ta bles.

Ta ble 4 - Ex am ple 2

Mode Lane 1 Lane 2

Axle-Pres-Axle Axle 1, Pres 1, Axle 2 ———————-

Pres-Pres ———————- Pres 3, Pres 4

Now, there is no con flict and the sys tem can op er ate.  When the sys tem does de tect a sen sor con flict with an -
other lane (and note that the higher num ber lane will al ways be the lane in con flict, so lane #1 will never be in
con flict since it is the low est lane num ber), you will re ceive an er ror mes sage and the soft ware will not con -
tinue op er a tion.

The Phoe nix also con tains many ad vanced sen sor anal y sis rou tines to im prove data ac cu racy, in clud ing ex -
am in ing both sets of axle and pres ence sen sors, the toss ing out of too short spac ings (for ex am ple: elim i nat -
ing a road tube bounce, which can cause a false count), and the de ter mi na tion of missed ax les.

II.c. Raw Stor age and Spe cific Func tions
In this mode, a in di vid ual re cord is kept for each ve hi cle en coun tered.  Any com bi na tion of one to eight lanes
(de pend ing on how many and what type of sen sor in put boards are in stalled) can be en abled.  I f any lane is
con fig ured for di rec tional mode (the abil ity to clas sify traf fic in ei ther di rec tion), an ad di tional lane of traf fic
data is cre ated.  For ex am ple, if lane #1 is en abled and is con fig ured in di rec tional mode, the coun ter would
cre ate lane #9 for ve hi cles trav el ing in the op po site di rec tion on lane #1.

Phys i cal Lane Op po site Di rec tion Lane

Lane #1 Lane #9

Lane #2 Lane #10

Lane #3 Lane #11

Lane #4 Lane #12

Lane #5 Lane #13

Lane #6 Lane #14

Lane #7 Lane #15

Lane #8 Lane #16

Note that the di rec tional lane is not an ac tual sep a rate lane - it is the same phys i cal lane but sim ply traf fic
mov ing in the op po site di rec tion.  It is rec om mended that the di rec tional op tion be used when ever the pos si -
bil ity of two-way traf fic ex ists, such as a one-lane road or an area on a two-lane high way where there is much
pass ing of slower ve hi cles, thereby us ing the on com ing lane.
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Four sep a rate modes of Raw stor age are avail able.  Lanes are not in di vid u ally set, all lanes will be in the same 
mode.  

Nor mal - This is a straight raw ve hi cle mode which will store lane num ber, time,speed, num -
ber of ax les, and spac ing be tween each axle.

En hanced - This data is in the same for mat as Nor mal with the ex cep tion that speed is now cal -
cu lated to tenths of a MPH (or KPH) and the over all ve hi cle length axle is added to
the re cord.

Raw with Bins - The data is the same as Nor mal ex cept the Speed, Axle, Length, Gap, and Head way 
bin num bers are stored with each re cord.  This for mat does not store the data in
binned for mat, but will tell you which bin a ve hi cle would have gone into if you were
binning.

En hanced with -
Bins

This for mat is a com bi na tion (as the name im plies) of En hanced and Raw with Bins.
The data is now En hanced and stored with the bin num bers.

There is some give and take with the modes.  En hanced Raw will give a more pre cise re cords than Nor mal
Raw; how ever, more mem ory space is used.  The same com ment goes for Raw with Bins - more mem ory to
keep track of which bin it would have gone in.  Ap pen dix B gives an ap prox i ma tion of the num ber of ve hi cles
which can be stored in mem ory de pend ing upon which mode you choose.

While in Raw Stor age, the user can se lect any of the four Sen sor Modes (Axle-Axle, Pres-Pres, etc.) for each
lane.  The sys tem will ask the user for Sen sor Spacing and the Loop Length (if us ing pres ence).  The max i -
mum sen sor spac ing is 99.9 feet, and the max i mum loop length is 25.5 feet.

Raw Stor age also sup ports “Lane Over lap”. If axle sen sors are used to col lect data from two lanes of traf fic,
the lanes can be con fig ured as shown in the fig ure be low. Note that the shorter tube is in the near lane (lane
#1), and is ac ti vated first by on com ing traf fic. This con fig u ra tion will al low you to col lect data from two lanes
us ing 4 road tubes where one set of tubes crosses both lanes.

As is shown, lane over lap can sup port lanes which ve hi cles are go ing same or op po site di rec tion.

IM POR TANT NOTE: You must make sure that for each road tube pair that the lon ger tube is al ways equal to
or lon ger than the shorter tube  in the pair when mea sured from the edge of the pave ment clos est to the coun -
ter.  For ex am ple, when do ing Same Di rec tion road tube 3 (of pair 1 & 3) must be equal to or lon ger from the
edge of the pave ment to the coun ter than road tube 1 is from the edge of the pave ment to the coun ter. The
same is true for pairs 2 & 4. In the Op po site Di rec tion, the pairs change to 1 & 4 and 2 & 3 where road tube 4
must  be lon ger from the edge than road tube 1 and road tube 3 must be lon ger than road tube 2. 

Raw data is stored in a straight fash ion.  As ve hi cles are de tected and the in for ma tion (speed, length, etc.) is
gath ered, the data is stored se quen tially in mem ory in one long re cord.  Dur ing col lec tion, or dur ing test ing,
the Phoe nix will al low you to mon i tor any or all lanes.
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II.d. Binned Stor age and Spe cific Func tions
Binned stor age is very sim i lar to Raw stor age in that you can have any com bi na tion of lanes and each lane
can be en abled for di rec tional op er a tion giv ing ad di tional lanes of di rec tional traf fic. Binned Stor age sup -
ports the same sen sor modes and lane con fig u ra tions.

The dif fer ence in the modes is the method of stor age.  In Raw stor age, the Phoe nix stores all data in chro no -
log i cal or der as the ve hi cles are de tected and data is reg is tered (speed, length, etc.).  Binned Stor age sorts
and clas si fies the data into sep a rate cat e go ries or “bins”.  The ve hi cle is then added to the cor rect Bin #.  In
this fash ion, you can re trieve to tals for var i ous types of ve hi cles.

There are five ba sic bin types:

 Axle - Data is binned by Num ber of Axles and Spacing Clas si fi ca tion (for ex am ple: Scheme-F).

 Speed - Data is binned by the in di vid ual ve hi cles speed.

 Length - Data is binned by the in di vid ual ve hi cles over all length.

 Gap - Data is binned by the dis tance be tween ve hi cles, from the tail of the first to the nose of the
sec ond.

 Head way - Binned by the time ve hi cles are go ing in the same di rec tion, from the nose of the first to the
nose of the sec ond.

Each lane can also be en abled to do two di men sional binning of ei ther “Speed by Length”, “Speed by Axle”,
or both. This modes cre ate a ta ble giv ing you in di vid ual speed bins for each ve hi cle type or for each ve hi cle
length cat e gory.

The bins are com piled over a user spec i fied time length, or “re cord in ter val”.  Up to five sep a rate start times
and sam pling lengths are avail able (within a 24 hour pe riod) for use.  This al lows spe cific sam ple pe ri ods to
be ad justed ac cord ing to the time of day.  An ex am ple would be to se lect 15 min ute in ter vals from 00:00 un til
09:00, one hour in ter vals from 09:00 to 15:00 (3pm), 15 min ute in ter vals from 15:00 to 19:00 (3pm to 7pm),
and 1 hour in ter vals for the re main der of the day.

Each cat e gory or “Bin” has been pre-de fined as to what it rep re sents. For ex am ple, Axle Bin #1 is for mo tor -
cy cles, Speed Bin #1 is for ve hi cles trav el ing be tween 1 and 19.9 MPH. While these bins have been pre set to
be the most com mon cat e go ries, you may change the type and num ber of bins for each binning mode. See
the TrafMan Soft ware In struc tion Man ual for more in for ma tion on mod i fy ing these bin def i ni tions t o your own
spe cific needs. 

Binned Stor age also sup ports the “Lane Over lap” func tion. Re fer to the pre vi ous sec tion, “Raw Stor age and
Spe cific Func tions” for a de tailed ex pla na tion. 
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II.e. Count Stor age and Spe cific Func tions
In Count stor age mode, the only in for ma tion stored is the num ber of ve hi cles that have been de tected in
each lane.  Up to 16 lanes are sup ported (de pend ing on the num ber and type of sen sor in put boards in -
stalled) in this mode.  Normally, each lane will use only one sen sor to col lect the count.  When a Road Tube or 
Piezo Sen sor is used as the lane sen sor, the count may be di vided by two.  Since loop sen sors h old pres ence 
for the du ra tion of a ve hi cle, the di vide by two op tion is not used with loops.

Stor age of the counts is per formed in the same man ner as out lined above for Binned data (i.e. u s ing “re cord
in ter vals”).

There are two spe cial ized sen sor con fig u ra tions for Count data when two axle sen sors are used (nor mally
road tubes), they are Lane Sub trac tion and Di rec tional.

Lane Sub trac tion- This mode is used when you want to get in di vid ual lane count from two dif fer ent
lanes of traf fic from one side of the road.
The road tube at tached to Lane 1 (or any other ODD num bered lane) is laid out
across both lanes.  The road tube at tached to Lane 2 (or the next even num bered
lane) is laid out across one lane.  The Phoe nix will sub tract the even lane’s from the
odd lane’s count to ob tain the proper di rec tional count for the odd num bered lane.

Di rec tional -
This mode is used for count ing two-way traf fic on a nar row road.
A road tube pair  (such as 1-2 or 3-4) are laid out across both lanes of a road tube
one foot apart.  The Phoe nix will de ter mine (from the or der of ac tu a tion) the proper
di rec tional count for each lane.

You can mon i tor any or all lanes dur ing col lec tion or test ing, with the sys tem show ing you the cur rent lane to -
tals for the re cord in ter val.
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II.f. Sen sor Stor age and Spe cific Func tions
Sen sor Data Stor age is a new, ex tremely flex i ble mode of stor ing traf fic data.  Data is stored se quen tially
when a sen sor is ac ti vated, al low ing cus tom soft ware to or ga nize the data in a way tai lor made for the user.

Sen sor Data Stor age stores the sim plest form of data.  In side the Phoe nix is a timer that counts down (start -
ing  from 16,777,216 ) at the rate of 10.695 khz (10,695 cy cles/sec ond).  When this 24-bit timer counts down
to zero, it re cy cles to 16,777,215.  At the rate of 10.695Khz, the time it takes to re volve through the coun ter is
16777215/10695 or about 26 min utes.  When a sen sor is ac ti vated, the coun ter stores the lane, time, type of
sen sor, and the timer read ing.  When the sen sor is ac ti vated again, it stores the lane, time, type of sen sor,
and the new timer read ing.  The coun ter will store an “A On” for an axle strike, a “P On” for a pres ence sen sor
turn ing on, or a “P Off” for a pres ence sen sor turn ing off.

Ex am ple:

Let’s say we have two Pres ence Sen sors in a road, 10 feet from lead ing edge to lead ing edge.  I n the Phoe nix, 
we turn on Lane #1 and Lane #2 and se lect Pres as the sen sor.

A re cord of strikes might ap pear as such -

1:14:38:56 (3369138) P On
2:14:38:56 (3367017) P On
1:14:38:56 (3366577) P Off
2:14:38:56 (3364057) P Off

Now, what this means is that the Pres ence Sen sor in Lane 1 was ac ti vated at 14:38:56 (2:38pm + 56 sec -
onds) when the timer was at 3,369,138.  Lane 2 was ac ti vated with a Pres ence On when the timer was at
3367017.  Lane 1 lost pres ence of a ve hi cle when the timer was at 3366577.  Lane 2 lost pres ence of a ve hi cle
when the timer was at 3364057.

The ques tion you might ask now is, “OK, so what’s the point?”.  Well, we know:

n The dis tance (10 feet)

n The time from ac ti vat ing the first to ac ti vat ing the sec ond, which is 3369138 - 3367017 = 2,121 timer
cy cles.

Since we know the timer is run ning at 10,695 cy cles/sec ond, we can di vide the num ber of cy cles by the cy -
cles/sec ond rate and get the amount of time, or 2,121/10,695 = .198317 sec onds.  Now, since dis t ance =
rate X time, then rate = dis tance/time, or 10 feet/.198317 sec onds = @50.42 feet/sec ond.  Using some con -
ver sions, this co mes out to about 34.4 Mph. (if it’s a 25mph zone, some one is speed ing!).

Since you know the loop length, and have cal cu lated the ve hi cle speed, you could also cal cu late the length
of the ve hi cle.  This is the ex act pro cess the Phoe nix uses in Binned and Raw modes.

If you were us ing tubes, you could cal cu late speed, num ber of ax les, axle length be tween in d i vid ual ax les,
and over all axle length.  Com bine the two (use the op tion of Axle-Pres-Axle or Pres-Axle-Pres) and you can
cal cu late ev ery thing the tubes can plus over all ve hi cle length.  Quite a bit of in for ma tion from a few timer
counts.

As with the other stor age modes, dur ing test ing or col lec tion you can mon i tor any or all lanes.
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III. Hard ware
This sec tion de scribes the hard ware com po nents as so ci ated with the Phoe nix sys tem.

III.a. Key pad
The Phoe nix con tains a built in 16-key key pad. With this key pad and the built in LCD dis play (sec tion III.b.)
you can com pletely pro gram and op er ate the Phoe nix.
When the ALT key is held down while you are press ing an other key,  an al ter nate set of keys is avail able to the 
user. The ta ble be low shows the al ter nate keys.

Ta ble 1 - Al ter nate Key pad En try

0 1 2 3 4 5 6 7 8 9 Clear ⊗

ALT ABC DEF GHI JKL MNO PQR STU VWX YZ[ -./ Abort A...

Note that if the ALT key is con tin u ously held and the num ber key is pressed, again, the let ter will scroll
through the fol low ing pos si bil i ties of let ters:

 ABCDEFGHIJKLMNOPQRSRUVWXYZ[]^abcdefghijklmno
pqrstuvwxyz{|}!"#$%&’()*+,-./0123456789:;?@

For ex am ple, if you wanted the let ter “W” you would hold down on “ALT” and then press the “7" key.  Note
that ”V" ap pears in the space, as Ta ble 1 shows. While still hold ing the “ALT” key, press the “7" key again, and 
the let ter ”W" will ap pear.  Re lease the “ALT” key and the let ter re mains.  You can also press the right and left
ar row keys (while the ALT key is down) to scroll through the al pha bet.

The rest of the keys are ex plained be low:

ENTER - Used as a means of in di cat ing to the Phoe nix that an op tion is com plete, and ready to be
acted upon.

CLEAR - Used as means of back ing up one ques tion in a menu.
SPACE - TAM KEY. At any main menu, press ing this key ac ti vates the TAM in ter face. Also, when the

coun ter is first pow ered up the user can press this key to start the TAM Mem ory Card Reader 
Sys tem. See sec tion VI for a de tailed de scrip tion of the TAM in ter face.
When not at main menu, the SPACE key in serts a space at the cur rent lo ca tion of the com -
mand line and will also al low scroll ing through op tions in as cend ing or der.

 - This key al lows view ing/se lec tion of op tions in a de scend ing or der. Also used as a non-de -
struc tive back space key when en ter ing a line of data.

⊗ - This key al lows view ing se lec tion of op tions in as cend ing or der.  Also used to move non-de -
struc tively one po si tion to the right when en ter ing a line of data.

ALT - Used only in con junc tion with other keys; ALT al lows ex ist ing keys to per form al ter nate func -
tions. Use of the ALT key is sim i lar to the SHIFT key on a type writer key board, in that the ALT
key must be pressed and held for the du ra tion of the as so ci ated keypress.
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III.b. LCD Dis play
The Phoe nix is equipped with a two-line LCD dis play (Liq uid Crys tal Dis play). Each line dis plays up to 16 let -
ters or num bers. This dis play is used in con junc tion with the key pad to pro gram and op er ate the Phoe nix.
You will see var i ous ques tions and in for ma tion dis played at dif fer ent times. Please re fer to the ap pro pri ate
sec tion of this man ual for more in for ma tion on spe cific ques tions and dis plays.

The LCD type of dis play used in the Phoe nix con sumes very lit tle power, thereby min i miz ing bat tery drain
dur ing setup and mon i tor ing pro ce dures. To fur ther save bat tery power, the Phoe nix will turn off power to the
dis play when data col lec tion is ac tive and the dis play is not be ing used.

Road dust will in ev i ta bly cover the dis play from time to time, and the dis play will need to be brushed off. 
When clean ing the dis play, it is best to at tempt blow ing off as much dust as pos si ble be fore wip ing the sur -
face with a soft damp cloth. This method lim its the chances of scratches be ing caused by the abra sive found
in the dust.

III.c. Se rial Port
The se rial port is used for the re trieval of traf fic data that has been col lected by the Phoe n ix. All se rial de vices
are con nected to the Phoe nix through the Se rial Port plug (lo cated on the right side of the case). Note that the 
Phoe nix can be com pletely pro grammed and op er ated from the se rial port.

The se rial port sup ports Baud Rates from 300 Baud to 19200 Baud. It does “auto baud” de tec tion on all in -
com ing data, and au to mat i cally matches it self to the speed of the in com ing data.

The re trieval of data must be done through the se rial port (un less a TAM Card used), and the method of trans -
fer is 1K XMODEM with CRC er ror check ing. An au to matic switch to 128 Byte XMODEM trans fer oc curs when 
the sys tem gets 10 or more er rors (in di cat ing a noisy line, which will trans fer faster with smaller blocks).

There are two com mon types of de vices which con nect to the Se rial Port: Com puters and Mo dems.

n Com puters
This is the most com mon type of se rial de vice. You will need to con nect a com puter to the Phoe nix to re -
trieve your data. You can also com pletely pro gram and con fig ure your Phoe nix us ing a com puter  and the
in cluded TrafMan Soft ware (see ap pro pri ate man ual). Note that any com puter with a stan dard RS232 se -
rial port plug may be con nected.

n Mo dems
Mo dems are used to pro vide a tele phone link-up to the Phoe nix. Mo dems are par tic u larly use ful if the site
is a per ma nent lo ca tion and there is ac cess to a phone line. Mo dems pro vide a means of re triev ing data
over a tele phone, thereby elim i nat ing the need to send an op er a tor to the site. The Phoe nix is fully op er a -
ble over a mo dem, and all func tions are avail able (if the proper se cu rity pass word is spec i fied). The Phoe -
nix sup ports baud rates from 300 to 19,200 with a mo dem. See the Sec tion III.c.1 for more in for ma tion.
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III.c.1. Using the Phoe nix With a Mo dem

All Phoe nix coun ters come fully op er a ble with a mo dem. You will also need some kind of tele p hone com mu -
ni ca tion pack age to ac cess the coun ter through the mo dem. There are two pieces of soft ware a vail able from
Di a mond Traf fic Prod ucts which give you this abil ity plus many other fea tures; they are TrafMan Mo dem En -
hance ment Pack age and the Traf fic Tally Link Soft ware. See the ap pro pri ate man ual for more in for ma tion.

In ad di tion to a soft ware pack age, you will also need a mo dem and a Mo dem In ter face Ca ble (avail able from
Di a mond Traf fic Prod ucts). When choos ing a mo dem, fol low the be low guide lines:

n If your site is AC pow ered, buy an AC pow ered Hayes Com pat i ble Smart Mo dem. If your site is bat tery
or so lar pow ered, buy ei ther a Line Powered Hayes Com pat i ble Smart Mo dem or a Bat tery Powered
Hayes Com pat i ble Smart Mo dem.
Note that some line pow ered mo dems are not “Smart Mo dems” (i.e. pro gram ma ble mo dems), and we 
rec om mend you pur chase a “Smart Mo dem”. The Phoe nix will work with a “Dumb Mo dem”  (i.e.
non-pro gram ma ble), but you may not be able to take ad van tage of all of the fea tures of the Phoe nix.
If you buy a bat tery pow ered mo dem, the Phoe nix can be con fig ured to pro vide the cor rect bat tery
volt age to the mo dem from its Bat tery Charger Plug. Con tact us for ex act de tails and pric ing.

n We rec om mend you pur chase a 2400 Baud Mo dem. You may use slower or faster speed mo dems, but 
slower mo dems will dra mat i cally de crease the speed of data trans fer and a faster mo dem may cause
prob lems with line noise. Also, as a gen eral rule of thumb, the faster the mo dem, the more power it will
con sume.
The Phoe nix is fully com pat i ble with MNP pro to col and can be eas ily con fig ured to ac cept 9600 or
4800 baud trans fers. See the TT-Link Sofware Man ual or the TrafMan Mo dem En hance ment Sofware
Man ual for more de tailed in for ma tion re gard ing the use of ad vanced mo dems.

n If your sites are in a light ning storm area, we strongly rec om mend you pur chase a line surge sup pres -
sor be tween your mo dem and the tele phone line.

Stan dard Mo dem Hook Up (1200 Baud Smart Mo dem):

1) Turn off the power to both the Phoe nix and the Mo dem.

2) Con nect the Phoe nix to the Mo dem us ing the Mo dem In ter face Ca ble.

3) Turn on the Mo dem.

4) Turn on the Phoe nix. The coun ter screen should dis play (af ter the self test):

Phoe nix   Vx.xx
<Set ting Mo dem>

Coun ter is now initializing mo dem. The coun ter will per form this step ev -
ery time you hang up af ter a con nec tion & au to mat i cally at mid night and 
2pm of each day. NOTE: x.xx is the cur rent Phoe nix ver sion num ber.

5) If ev ery thing is done cor rectly, the Phoe nix will con fig ure the mo dem and ad just it prop erly. The screen
will read:

Phoe nix   Vx.xx
 <Smart Mo dem>

Coun ter is now ready to ac cept in com ing calls. You can still use the
coun ter key pad by press ing the ENTER key. Press the CLEAR key to re -
turn to this screen. NOTE: x.xx is the cur rent Phoe nix ver sion num ber.
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6) If a non-pro gram ma ble (i.e. “Dumb”) mo dem has been con nected, your smart mo dem is not func tion -
ing, or you have in cor rectly con nected the ca bles, the screen will in stead show:

Phoe nix   Vx.xx
  <Dumb Mo dem>

If the coun ter is con nected to a dumb mo dem, it is now ready to ac cept
in com ing calls. You can still use the coun ter key pad  by press ing the
ENTER key. Press the CLEAR key to re turn  to this screen. NOTE: x.xx is
the cur rent Phoe nix ver sion num ber.
If the coun ter dis plays this when con nected to a smart mo dem, then
some thing is not work ing prop erly.

Con necting to a mo dem other than a 1200 Baud Mo dem

The Phoe nix de faults to work with a 1200 baud mo dem, if you want it to ac cept higher speed calls (such as
from a 2400 baud mo dem) or you are con nect ing a slower speed mo dem (such as a 300 baud mo dem), you
must per form the fol low ing steps:

1) Dis con nect any se rial or mo dem ca ble from Phoe nix.

2) Se lect the Con fig ure Sys tem Op tion from the Not Col lecting Data Menu.

3) Press ENTER un til the fol low ing op tion screen ap pears:

Se lect Baud For
Mo dem? 1200

4) Using the Ar row Keys, se lect the speed of trans fer you want to be able to call the coun ter at. Make sure
it is not faster than the mo dem can han dle.

5) Keep press ing ENTER un til you re turn to the menu.

6) Fol low the steps un der Stan dard Mo dem Hook Up.

Notes about switch set tings

If you are us ing a non-pro gram ma ble dumb mo dem, all con fig u ra tion of it is usu ally done t hrough switch set -
tings. Fol low the be low guide lines when set ting these switches.

1) DTR Sta tus (some times called Data Ter mi nal Ready) should be in the Hang Up when Tog gled set ting.

2) DCD Sta tus (some times called Data Car rier De tect) should be in the Re flect Ac tual State po si tion (not
al ways “on” or al ways “off”).

If you are us ing a Smart Mo dem, switch set tings are not nor mally im por tant be cause the Phoe nix will re-ini -
tial ize the mo dem to the cor rect set tings with soft ware.
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III.d. Sen sors
A Phoe nix can not do any thing for you un less it can re ceive sig nals from traf fic. Some form o f sen sor must be
used to trans fer a ve hi cle pass ing by to a form of data the Phoe nix can use. Vari a tions in c lude Road Tubes,
In duc tive Loops, Piezo Elec tric, Tape Switches, In fra-Red, etc.. The Phoe nix sup ports any type of sen sor
with any type of data col lec tion, thus se lect ing a sen sor is largely a mat ter of per sonal pref er ence and/or
match ing ex ist ing equip ment.

III.d.1. Road Tubes

Road Tubes (or just “Tubes”) re fer to hol low rub ber tubes usu ally rang ing from 20 to 60 feet in length. These
Tubes are stretched across the road way so that on com ing ve hi cle traf fic drives over them. This gen er ates a
sound-wave (or an “air im pulse”) which trav els down the tube and al lows the elec tron ics of the Phoe nix to de -
ter mine that a ve hi cle axle has passed.

Tubes of fer the ad van tage of be ing eas ily mov able, quick to in stall, in ex pen sive, and ca pa ble of de tect ing in -
di vid ual ax les of a ve hi cle. Their dis ad van tages in clude rapid wear, hard to se cure for long pe ri ods, and driv -
ers no tic ing the tubes and pos si bly chang ing speed, lanes, etc..

Fol low these guide lines when us ing Tubes with the Phoe nix:

n The coun ter will work with road tubes be tween 20’ and 100’ long. Shorter lengths are gen er ally more
ac cu rate so use shorter lengths when pos si ble.

n If col lect ing Raw or Binned data, make sure each lane’s tubes (two per lane) are the SAME LENGTH.
Also, try to stretch the tubes the same amount when se cur ing them to the road way.

n Make sure the Tubes are placed as squarely as pos si ble to the on com ing traf fic (so that both wheels of
a ve hi cle strike the tube si mul ta neously).

n Af ter each use, check the tubes for punc tures or other dam age.

n Plug the end of the with a suit able de vice to keep dirt out.

How to con nect the Tubes to a Phoe nix when col lect ing Raw or Binned Data:

n Get two equal length road tubes for each lane de sired.

n In stall one road tube per pen dic u lar to the di rec tion of traf fic across a Sin gle lane of traf fic. You can
string road tubes across mul ti ple lanes us ing the “Lane Over lap” func tion or the “Di rec tional” mode.
This is fully cov ered un der Sec tion II.c.).

n In stall the sec ond road tube per pen dic u lar to the di rec tion of traf fic from 1 to 25 feet from the first (12
feet) rec om mended.

n Con nect the road tube which will be hit first by on com ing traf fic into the 1st In put Noz zle for the par tic u -
lar lane you are us ing.

n Con nect the road tube which will be hit sec ond by on com ing traf fic to the 2nd In put Noz zle for the par -
tic u lar lane you are us ing.
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How to con nect Tubes to a Phoe nix when col lect ing Count Data:

n In stall a road tube per pen dic u lar to on com ing traf fic across a sin gle or dual (or more) lane of traf fic.

n Con nect the road tube to the Noz zle on the Phoe nix for the lane you are us ing.

n If you are us ing at least two lanes and you want to use Lane Sub trac tion or Di rec tional func t ion,  you
may want to read about these func tions in Sec tion II.e for more in for ma tion on how to cor rectly in stall
and con nect tubes.

How to con nect Tubes to a Phoe nix when col lect ing Sen sor Data:

n In stall a road tube per pen dic u lar to on com ing traf fic across one or more lanes.

n Con nect the road tube to the Noz zle on the Phoe nix for the lane you are us ing.

n Note that the Sen sor mode sim ply stores times when this sen sor is ac ti vated, place ment of it is up to
you.

FOR IM POR TANT IN FOR MA TION RE GARDING TUBES AND PO TEN TIAL ER RORS, SEE AP PEN DIX - E.

III.d.2. In duc tive Loops

This type of sen sor is made of mul ti ple turns of wire bur ied un der the road way, whether pave ment, gravel, or
dirt.  Per haps the most com mon us age of Loops to day is with Traf fic Sig nals.

Ad van tages of loops are: They are per ma nent so they do not need to be in stalled each time they are used.
They do not wear and are usu ally un de tect able by on com ing traf fic. Their dis ad van tages in clude: They lack
the abil ity to dis cern in di vid ual ve hi cle ax les. They are some what more sus cep ti ble to ex ter nal fac tors, such
as ve hi cle height and metal con tent. They are also slightly more com plex to in stall and con fig ure.

How To Use Loops With A Phoe nix:

n Loops should be in stalled in the cen ter of the de sired lane of traf fic and be no smaller than four feet by
four feet (six foot by six foot loops are rec om mended).

n If you plan on us ing loops to col lect Raw or Binned data, be sure that each loop of a lane (two p er lane)
is the SAME di men sions. The lead ing edge from the first loop to the lead ing edge of the sec ond loop
should be 5 to 25 feet (16 feet rec om mended).

n Con nect loops to the Phoe nix Loop Plug ex actly the same as you would tubes (first loop goes to L oop
#1 con nec tion, sec ond loop goes to Loop #2 con nec tion, etc..). Re fer to Ap pen dix C for more in for -
ma tion on what color wires of the loop har ness go to which loop.
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III.d.3. Piezo Elec tric & Re sis tive Sen sors

Piezo Axle Sen sors com bines the per ma nent ad van tages of Loops with the in di vid ual axle de tec tion abil i ties
of Tubes. In ad di tion, there are also some non-per ma nent Piezo strip sen sors avail able. A Pie zo sen sor is a
“Axle” sen sor for setup and con fig u ra tion pur poses.

How to use Piezos with the Phoe nix

n In stall the piezos per pen dic u lar to the on com ing traf fic in a sin gle lane.

n Con nect to the ap pro pri ate piezo in put con nec tor for the lane you are us ing.

n The Phoe nix de faults with the sen si tiv ity of the Piezo De tec tion cir cuitry set to the most com mon value
(75%). It may be nec es sary, how ever, to ad just this set ting to ac com mo date more or less sen si tive
piezos. Fol low the steps be low to ad just this set ting.

• Bring the Phoe nix to the Site you want to set it up at.
• Con nect all piezos to be used to the Phoe nix.
• Set the coun ter up to col lect COUNT data (re gard less which type of data you plan to even tu ally

col lect). See sec tion V.d. for a step-by-step ex am ple of this.
• En able all of the lanes which have piezos con nected to them.
• When you get to the “Testing Lanes” screen, stop and wait for ve hi cles to cross each of the sen -

sors. Ideally, you want sev eral dif fer ent types of ve hi cles to cross each of the piezo sen sors so
that you can ver ify that the sen sors are count ing trucks and small cars ac cu rately.

• If one of the piezos seems to be undercounting or overcounting, you should ad just its sen si tiv i ty
level. This is done by hold ing the ALT key down and the press ing the num ber key cor re spond ing
to the sen sor num ber. For ex am ple, press ALT+1 to ad just piezo in put #1.
Af ter press ing ALT and a num ber key, an other screen will ap pear al low ing you to set the piezo
level. Use num bers 1-9 to se lect lev els from 10% to 90%. Press the 0 key to se lect 100% sen si tiv ity
(i.e. max i mum). Use the LEFT and RIGHT ar row keys to de crease/in crease the level in smaller in -
cre ments. Press the ENTER key when fin ished.
See sec tion IV.F for more de tailed in for ma tion.

• Once all piezos have been set, re turn to the main menu (ALT+CLEAR) and then pro ceed to setup
the coun ter to col lect the type of data you de sire.
Note that you do not have to set the coun ter to col lect Count data to set the piezo sen si tiv ity lev els, 
it is sim ply the eas i est mode to use to de ter mine if a sen sor is overcounting or undercounting. You 
can also tell us ing the Raw or Binned modes if ve hi cles show ex tra ax les, missed  ax les, or you get
a lot of SnMis.

III.d.4. Re mote In put

The re mote in put con nec tor is a di rect in put plug to the coun ter. The Phoe nix has a 8 chan nel open col lec tor
in put which al lows user to di rectly con nect ANY THING to the Phoe nix you want to use which pro vides a mo -
men tary switch clo sure or other open col lec tor type out put. Ex am ples would be: Tape Switches, Foot Mats,
or In fra-Red De tec tors. See Ap pen dix C for in for ma tion on re mote har ness wire col ors.

The sig nal to the coun ter through the re mote plug should be:

n Noise free.

n The pulse width should be about 10ms . Lon ger is al lowed pro vid ing it is very clean.
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IV. Key pad Op er a tion
This sec tion de scribes the full op er a tion of the Phoe nix Field Unit us ing the built in key p ad. For in for ma tion
on op er a tions us ing the Se rial Port, please re fer to the TrafMan Soft ware In struc tion Man ual.

Note that vir tu ally all fea tures of the Phoe nix can be con trolled with the key pad. The only e x cep tion is that of
Data Re trieval, in which case you must use the Se rial Port or a TAM Card.

IV.a. How To Use The Menus
The Phoe nix menu struc ture has been de signed to take full ad van tage of the sys tem’s ca pa bil i ties with min i -
mal ef fort and con fu sion of the op er a tor. The menu sys tem has been de signed so that only those op tions
which may be needed at any par tic u lar point are avail able. Se lec tion of an op tion from within a menu is a sim -
ple mat ter of us ing the ar row keys. Press the di rec tion you wish to go (ei ther right ar row for for ward through
the menus or left ar row for back wards through the menus) and then press the ENTER key to ac ti vate that op -
tion. The menu will au to mat i cally roll-over at the end, so by press ing one di rec tion or the other the de sired
op tion will al ways ap pear.

An al ter nate method of se lec tion is to type the num ber which cor re sponds to the de sired op tion. Each op tion
has a num ber to which it may be ref er enced di rectly. These num bers are lo cated on the in side of the Phoe nix
lid. This method has the ben e fit of skip ping all other op tions by pro ceed ing im me di ately t o the one spec i fied.
Press ENTER to ac ti vate the op tion once it has been se lected.

Dif fer ent op tions un der ei ther menu will ask dif fer ent ques tions based upon the Data Stor age and Sen sor
Modes se lected. For ex am ple, if you have se lected Sen sor Data Stor age us ing Axle Sen sors, t he Phoe nix will 
not ask you ques tions about time in ter vals or loop lengths. The op tions have been op ti mized to al low the
quick est pos si ble in stal la tion and con fig u ra tion.

Aborting an op tion is done by press ing the CLEAR key. This backs the Phoe nix up one ques tions per
keypress un til you re turn to the one of the menus. If you press CLEAR at the menu when data col l ec tion has
started, the Phoe nix will be placed into a spe cial mode and the LCD dis play will go blank. At this point, the
Phoe nix will turn off the dis play to save power. Note that the coun ter con tin ues to col lect d ata in this mode.

You can turn the dis play on the coun ter back on at any time by press ing the ENTER key. Make sure you press
the CLEAR key from the menu be fore you leave the coun ter to help save on bat tery power. You can not tell the 
Phoe nix to turn off the dis play un less it is col lect ing data.

Se rial Ca ble Con nec tion

If a se rial or mo dem ca ble is con nected, the coun ter will in stantly switch from the menu to a screen which
shows “<Se rial Ac tive>” or “<Set ting Mo dem>”. If you want to use the reg u lar key pad menu af ter a se rial or 
mo dem ca ble is con nected, sim ply press ENTER and you will be re turned to the menu and ALL SE R IAL
PORT IN PUT IS IG NORED! Press the CLEAR key from the menu when you are fin ished and the coun ter will
re turn to the “<Se rial Ac tive>” or “<Set ting Mo dem>” state.

IV.b. The Two Main Menus
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The Phoe nix has two ba sic main menus that ap pear de pend ing on whether you are col lect ing data or not.

IV.b.1. Not Col lecting Data Menu

This menu ap pears when you turn on the coun ter and are ready to col lect data. It has the fol low ing op tions:

Start Col lecting - The main op tion. It will ask a se ries of ques tions to de ter mine the lanes and for mat
for data col lec tion. Once com pleted, it al lows you to test your con fig u ra tion, and
then start col lect ing data. Once this op tion is fin ished, you will be in the Col lecting
Data menu (see next sec tion, IV.b.2).

De lete Files - Used to de lete any files cur rently in mem ory. If no files are in mem ory, Phoe nix will
dis play “No Files In Mem ory” if se lected.

Show Sta tus - Dis plays cur rent mem ory us age & avail abil ity, num ber of files in mem ory, loop
boards in stalled (if any), piezo boards in stalled (if any), cur rent time and date, and a
bat tery volt age.

Test Sen sors - Can be used to test any con nected sen sors. This func tion will tune any con nected
loops to the sys tem, and then give a graph i cal rep re sen ta tion of ac ti va tions.

Time of Shut down - Dis plays the Time and Date the sys tem was last shut down (power turned off, not
stopped col lect ing).

View Lane To tals - This op tion dis plays the to tal num ber of ve hi cles (Raw & Binned) or sen sor ac ti va -
tions (Count & Sen sor) from the last Start to Stop Col lec tion.

Con fig ure Sys tem - Con fig ure Sys tem al lows the user to con fig ure op tions such as Stor age Mode, Date 
and Time For mats, File Han dling, Speed and Length For mats, and Max i mum Al -
low able Axle Spac ings, etc..

Cold Re start - Cold Re start will com pletely re start the coun ter. All files, con fig u ra tions, and set ups
will be erased. The op tion has a con fir ma tion to avoid ac ci den tal data loss.

IV.b.2. Col lecting Data Menu

Af ter the Phoe nix has been con fig ured and data col lec tion started, the col lect ing data menu is used. To
reach the menu, press the ENTER key from sleep mode. To re turn to sleep mode, press the CLEAR key. The
col lect ing data menu con tains the fol low ing op tions:

Stop Col lecting - Closes the cur rent file and stop col lec tion of data. The op tion has a con for ma tion to
avoid ac ci den tal file clo sure.

De lete Files - Same as op tion in Not Col lecting data menu.

Show Sta tus - Same as op tion in Not Col lecting data menu.

Mon i tor Lanes - Al lows mon i tor ing of Traf fic Data while col lect ing. As ve hi cles are de tected, the data 
will ap pear on the dis play, while con cur rently be ing stored in the open file.

Time of Shut down - Same as op tion in Not Col lecting data menu.

View Lane To tals - Same as op tion in Not Col lecting data menu.

IV.c. Start Col lecting
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The Start Col lecting op tion asks many ques tions, many de pend ing on what type of hard ware you have in -
side your Phoe nix as well as what type of Stor age Mode you plan on us ing. Press the “1" key from the menu
and the dis play will show:

SE LECT OP TION:
Start Col lecting

Press ENTER to be gin the start col lect ing op tion.

Note that press ing the CLEAR key will back you up one ques tion. Holding down the ALT key and press ing
the ENTER key will skip all ques tions and im me di ately be gin Testing Lanes un der the cur rent Start Col lecting 
Op tions. This is use ful to col lect data un der pre vi ously en tered setup con di tions.

Be fore you use the Phoe nix to ac tu ally start col lect ing data, ver ify the fol low ing things:

n The bat tery is fully charged (or will last as long as you plan on col lect ing data).
n You have enough free mem ory in the coun ter to hold all of the data you plan on col lect ing. Use the

Show Sta tus op tion to ver ify the amount of free mem ory. Ap pen dix B con tains ta bles which will give
you an idea of how much mem ory you need for dif fer ent col lec tion op tions and modes.

n You have used the con fig ure sys tem op tion to tell the coun ter what type of data you want to col lect
(Raw, Binned, Count, or Sen sor). Note that if you have pre vi ously set the coun ter, you will not need to
Con fig ure Sys tem again as long as you plan to col lect the same type of data.

IV.c.1. Ques tions Asked With Any Stor age Mode:

Site: (15 chars)
_______________

En ter the cur rent site, up to 15 char ac ters long. You should al ways en ter 
a site, to help dis tin guish be tween dif fer ent data col lec tion ses sions. 
Note that the full al pha bet plus num bers and punc tu a tion can be used.
NOTE: This is the only place you can see the full 15 char ac ters of the
Site ID. In all other places only the first 10 char ac ters are shown.

Info: (1st Line)
_______________

En ter in the first line of in for ma tion, up to 15 char ac ters long. This Info
line is pro vided in ad di tion to the Site string and can be left blank if de -
sired.

Info: (2nd Line)
_______________

A sec ond line of Info which is also op tional.

Set The Cur rent 
Time: hh:mm:ss

En ter the cor rect time, in mil i tary for mat. If the time shown is cor rect,
sim ply press ENTER to ac cept it and go on.

Set The Cur rent 
Date: mm/dd/yy

En ter the cor rect date. If the date is cor rect, sim ply press ENTER to con -
tinue. Note that the for mat may also be DD-MM-YY or YY-MM-DD de -
pend ing on the date for mat you se lected in Con fig ure Sys tem op tion.

Phoe nix Field Unit Man ual 25

Copy right © 1992-1995  High Leah Elec tron ics,Inc. Key pad Op er a tion
ALL RIGHTS RE SERVED



Set The Cur rent 
Day Of Week? DAY 

En ter the cor rect day of the week by press ing the ar row keys and tog -
gling through the stan dard week days. Choices are Sun, Mon, Tue,
Wed, Thu, Fri, or Sat.

With Raw or Binned Stor age:

Se lect   1 2 3 4
Lanes :  n n n n

If 1-2 loop
boards.

Se lect  12345678
Lanes : nnnnnnnn

If 3-4 loop
boards.

With Count or Sen sor Stor age:

Se lect  12345678
Lanes : nnnnnnnn

First Screen. Se lect  9.....16
Lanes : nnnnnnnn

Sec ond Screen. Dis -
played only i f  3-4
loop boards in  -
stalled.

En ter the en abled lanes by press ing the cor re spond ing num ber be low the lane. For ex am ple, press ing the 1
will tog gle lane 1 on and off.  You must en able at least one lane be fore pro ceed ing.  If no lanes are se lected,
the Phoe nix will dis play an er ror mes sage and will not al low the user to go any far ther un ti l at least one lane is
en abled.

IV.c.2. Lane Grouping Ques tions

The Phoe nix has the abil ity to group lanes to gether in side of the coun ter prior to stor ing them in mem ory. You 
could, for ex am ple, group lanes 1 through 4 to gether and store only there summed val ues in mem ory. This
has the ad van tage of re duc ing the amount of mem ory that is be ing used, and the dis ad van tage of elim i nat -
ing the in di vid ual lane to tals.

Lane Grouping Ques tions are only asked if you are in Binned or Count mode and you have se lected Yes for
the Ask For Lane Group ings ques tion in the Con fig ure Sys tem op tion.

Se lect Num ber Of
Groups? x

Se lect from 0 to 4 groups. Se lecting 0 dis ables lane group ing. Se lecting 
1 puts all lanes into one group. Se lecting 2 or more causes the coun ter
to ask ques tions where you spec ify which lanes go into which groups.

If you se lect 2 or more groups, the coun ter asks you the fol low ing ques tion for each group:

Group #y Lanes:
  (lanes)

Where y is the group num ber and (lanes) is which lanes are cur rently as -
signed to this group. To as sign a lane to this group, sim ply press the
num ber key cor re spond ing to the lane num ber. To unassign a lane to
this group, press the num ber key again. You as sign and unassign lanes
11 -16 us ing the ALT+1-6 (ALT+1 for Lane 11). 0 is used for Lane #10.
Note: You must as sign at least one lane to each group. You can not as -
sign lanes to the group which have al ready been as signed to a lower
num bered group.

Lane group ing is only vis i ble when you re trieve the col lected data. Mon i toring the lanes and all other func -
tions are not af fected by lane group ing. Lane group ing does not af fect the type of data col lected (such as
Axle Clas si fi ca tion or Speed Clas si fi ca tion) but sim ply adds sev eral lanes clas si fi ca tion val ues to gether to
look as if all ve hi cles were in a sin gle lane.

26 Phoe nix Field Unit Man ual

Key pad Op er a tion Copy right © 1992-1995 High Leah Elec tron ics,Inc.

ALL RIGHTS RE SERVED                   



IV.c.3. Ques tions Asked With Raw Stor age Mode

The fol low ing ques tions are asked for each lane you have en abled. 

Info For Lane #n
_______________

En ter the ap pro pri ate in for ma tion for this lane, up to 15 char ac ters. This
Info is nor mally used to in di cate lane di rec tion.

Di rec tional Mode 
For Lane #n: No

Use if the ar rows keys to tog gle be tween Yes and No. If it is en abled, a
di rec tional lane is cre ated (see Sec tion II).

Info For Lane #n
_______________

Used if di rec tional has been cre ated. If di rec tional mode has not been
en abled, this will not be asked.

Lane #n Sen sors
> Axle-Axle

Se lect the Sen sor Mode you wish to use. Op tions in Raw Mode are
Axle-Axle, Pres-Pres, Axle-Pres-Axle, and Pres-Axle-Pres. Im por tant -
this ques tion will only be asked if you have at least one loop board in -
stalled. If you do not, the Phoe nix as sumes Axle-Axle sen sors (Tubes,
Remotes, or Piezo Sen sors).

Lane #n Sen sor 
Spacing: nn.n’

Set this value to in di cate the spac ing in be tween your sen sors. This can
be set from 5.0 feet to 99.9 feet. See Sec tion III (Sen sors) for rec om -
mended spac ing.

Loop Length For
Lane #n: nn.n’

This ques tion is asked if you se lected any form of Pres in you Sen sor se -
lec tion. You must en ter the Length of the loop used for this lane. If you
have en tered Pres-Pres, it is the length of the Sec ond Loop. The Phoe -
nix uses this in for ma tion in cal cu lat ing ve hi cle length.

Se lect Raw Type: 
nnnnnnnnnnnn

Use the ar row keys to se lect which type of Raw Data you wish to col lect
(Sec tion II). Op tions are Nor mal Raw Data , En hanced Raw, Raw with
Bins, and En hanced & Bins. Press ENTER to se lect.

The sys tem will now go into a lane test. If you have loops con nected, the sys tem will give the mes sage
“Tuning Loops” and then “Waiting For Any Ve hi cle...”. Each lane may now be tested, with the data dis played
on the LCD dis play as ve hi cles are reg is tered. Note - If you have se lected a Sen sor Mode which uses a loop
and no loops are con nected, or if there is a fail ure in a loop, the sys tem will dis play “Un con nected Loop
Check:nnnn” with n be ing the loop (or loops) which you have re quested for use but is not de tect able by the
Phoe nix. At that point, con nect up the miss ing loops and press ENTER to try again.

From here, the sys tem asks the fi nal start ques tions.
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IV.c.4. Ques tions Asked With Binned Stor age Mode

The pro gram asks the fol low ing ques tions for each lane you have en abled.

Info For Lane #n
_______________

En ter the ap pro pri ate in for ma tion for this lane, up to 15 char ac ters. This
Info is nor mally used to in di cate lane di rec tion.

Di rec tional Mode 
For Lane #n: No

Use the ar row keys to tog gle be tween Yes and No. If it is en abled, a di -
rec tional lane is cre ated (see Sec tion II).

Info For Lane #n
_______________

Used if a di rec tional has been en abled. If di rec tional mode has not been
en abled, this will not be asked.

Lane #n Sen sors
> Axle-Axle

Se lect the Sen sor Mode you wish to use. Op tions in Binned Mode are
Axle-Axle, Pres-Pres, Axle-Pres-Axle, and Pres-Axle-Pres.
Im por tant - this ques tion will only be asked if you have at least one loop
board in stalled. If you do not, the Phoe nix as sumes Axle-Axle sen sors
(two Tubes or two Piezo Sen sors).

Lane #n Sen sor 
Spacing: nn.n’

Set this value to in di cate the spac ing in be tween your sen sors. This can
be set from 5.0 feet to 99.9 feet. See Sec tion III (Sen sors) for rec om -
mended spac ing.

Loop Length For 
Lane #n: nn.n’

This ques tion is asked if you se lected any form of Pres in you Sen sor se -
lec tion. You must en ter the Length of the loop used for this lane. If you
have en tered Pres - Pres, it is the length of the Sec ond Loop. The Phoe -
nix uses this in for ma tion in cal cu lat ing ve hi cle length.

The fol low ing ques tions ask which bins you want to en able for data col lec tion. At least one bin must be en -
abled. All bins may be en abled; how ever, it is sug gested the user read Ap pen dix B (Mem ory Us age) to de ter -
mine if enough mem ory is avail able.

Col lect Axle 
Bins? No

Col lect Speed
Bins? No

Col lect Gap
Bins? No

Col lect Head way
Bins? No

Col lect Length
Bins? No
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Col lect Speed By
Axle Bins? No

Col lect Speed By
Length Bins? No

Se lect Yes or No for each of these op tions to turn on or off the type of
data col lec tion..

No. of Dif fer ent 
In ter vals? x

Se lect how many dif fer ent in ter val lengths (1-5) dur ing the day the
Phoe nix will use when col lect ing data.

If only one dif fer ent in ter val is se lected, the Phoe nix asks:

Re cord In ter val
Length: hh:mm

En ter the length of the re cord in ter val you want to use.

If more than one in ter val is se lected, the Phoe nix will ask the fol low ing ques tions for each in ter val:

Int Start: nn:nn
#n Length: nn:nn

The first in ter val de faults to start at 00:00 (mid night) and can not be
changed. The Phoe nix will ask for length and time of start for each suc -
ces sive in ter val.

The Phoe nix will now dis play the mes sage “Tuning Loops” fol lowed by “Waiting for Any Ve hi cle”. Once a ve -
hi cle has passed and the data viewed is cor rect, press ENTER to con tinue.

From here, the fi nal start ques tions are asked.

Phoe nix Field Unit Man ual 29

Copy right © 1992-1995  High Leah Elec tron ics,Inc. Key pad Op er a tion
ALL RIGHTS RE SERVED



IV.c.5. Ques tions Asked With Count Stor age Mode

The fol low ing ques tions are asked for each lane you have en abled.

Info For Lane #n
_______________

En ter the ap pro pri ate in for ma tion for this lane, up to 15 char ac ters. This
Info is nor mally used to in di cate lane di rec tion.

Se lect Lane #n 
Sen sor: Axle

Choices are Axle or Pres. This ques tion is only asked if you have a loop
board in stalled in the coun ter.

If you are set ting an odd Num bered Lane, the coun ter asks:

Se lect Lane #n 
Mode: Nor mal

Choices de pend on Lane Sen sor. If Axle, choices are Nor mal, Di rec tion, 
or Sub tract. If Pres, choices are Nor mal or Di rec tion.
Se lecting any thing other than Nor mal will in di cate that you are us ing
this lane in con junc tion with the next lane to get count.  This causes the
coun ter to au to mat i cally con fig ure the next lane to be the same as this
lane.

If you se lected an Axle Sen sor:

Di vide Lane #n 
Count By 2: No

Se lect Yes or No to au to mat i cally di vide the to tal count by two.

Af ter the lanes have been en tered, the fol low ing ques tions are asked:

No. of Dif fer ent 
In ter vals? x

Se lect how many dif fer ent in ter val lengths (1-5) dur ing the day the
Phoe nix will use when col lect ing data.

If only one dif fer ent in ter val is se lected, the Phoe nix asks:

Re cord In ter val
Length: hh:mm

En ter the length of the re cord in ter val you want to use.

If more than one in ter val is se lected, the Phoe nix will ask the fol low ing ques tions for each in ter val:

Int Start: nn:nn
#n Length: nn:nn

The first in ter val de faults to start at 00:00 (mid night) and can not be
changed. The Phoe nix will ask for length and time of start for each suc -
ces sive in ter val.

Af ter en ter ing the in ter val in for ma tion, the Phoe nix will dis play “Tuning Loops” (if some loops have been se -
lected) and then show a test screen. As data is col lected, the count for each lane en tered will be shown. Note
that the Phoe nix is not col lect ing and stor ing data at this point - it is test ing the lanes for proper setup. Press
ENTER to con tinue.

The sys tem will now ask the fi nal start ques tions.

IV.c.6. Ques tions Asked With Sen sor Stor age Mode
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The fol low ing ques tions are asked for each lane en abled:

Info For Lane #n
_______________

En ter the ap pro pri ate in for ma tion for this lane, up to 15 char ac ters. This
Info is nor mally used to in di cate lane di rec tion.

Lane #n Sen sor 
Type: Axle Only

En ter the sen sor type for lane #n. Op tions are Axle Only, Pres Only, or
Axle+Pres.

The screen will dis play “Tuning Loops” if loops are se lected, and then “Waiting For Any Sen sor”. The sys tem
is not col lect ing and stor ing data - it is for the user to con firm lane setup and con fig u ra tion. Once sev eral sen -
sors have been ac ti vated and the data is sat is fac tory, press ENTER to con tinue.

IV.c.7. Fi nal Start Ques tions

Se lect Mode To 
Start? Now

You can choose be tween Now, Mid night, or Date/Time op tions of start -
ing. If you choose Date/Time, the sys tem will re quest en ter ing a time
and a month/day to start.

Se lect Mode To 
Stop? Never

You can choose be tween Never, 24 Hours, Date/Time. Never will con -
tin u ously run un til man u ally shut down (or out of mem ory), 24 hours will
sim ply run for 24 hours from the time of start, and if you se lect date/time
the Phoe nix will re quest en ter ing a time and a month/day to stop.

-SETUP COM PLETE-
Press En ter Key

The coun ter is now ready to start.

Once the ENTER key is pressed the sys tem goes into sleep mode (the dis play will blank), and has started
col lect ing data. If you press ENTER again, the sys tem will wake up and you will be placed in the not col lect ing 
data menu.

Note about se lect ing any start time other than Now:

The coun ter will go ahead and put you in the Col lecting Data Menu, even though you may have se lected to
start col lect ing at mid night or at some fu ture time and date. This con di tion is called the “Pre set  Mode”, since
the coun ter has been pre set to start col lect ing at a fu ture time.
While in Pre set Mode, no file is open nor is any data be ing stored in mem ory . You can still mon i tor col lec tion,
how ever, to ver ify the sen sor con fig u ra tion is work ing

Note about col lect ing Binned or Count data:

These two modes both use re cord in ter vals. The Phoe nix will NOT start col lect ing data un til the be gin ning of
the next even re cord time. For ex am ple: The re cord in ter val is 15 min utes, you tell the coun ter to start Now
when it is 10:53:00. The coun ter will not start un til 11:00:00.
While the coun ter is wait ing for the start of a new in ter val, it is also in Pre set Mode (see a bove).

IV.d. De lete Files
The de lete files op tion al lows you to de lete any or all files in the cur rent mem ory. Press “2" from the menu and
the dis play will show:
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SE LECT OP TION:
De lete Files

Press ENTER to be gin de let ing files.

If there have been no files cre ated in mem ory, the coun ter shows:

  No Files In 
    Mem ory.

 If files have been cre ated, the dis play will show:

(n) De lete What
Files? All Files

“n” is the num ber of files cur rently res i dent in mem ory.  By press ing the
ar row keys the op tions of All Files, Sin gle, or Re trieved may be se lected. 

If “All Files” is se lected, the dis play will show:

DE LETE ALL FILES
You Sure? No

This mes sage is the safety for de let ing files. Use the ar row keys to tog -
gle the an swer to Yes. 

If “Sin gle” is se lected, the dis play will show:

# 1:__________ n
mmmmmm  mm/dd/yy

n is the des ig na tor for whether the file has been re trieved (Yes or No).
mmmmm is the file size. # 1 is the file num ber. mm/dd/yy is the start ing
date of the file. To se lect the file to be de leted, use the ar row keys to tog -
gle from file to file. Once the file has been se lected, press ENTER. The
dis play will show:

DE LETE FILE #n
You Sure? No

This is the safety for file de le tion. Tog gle to Yes us ing the ar row keys. 
Pressing ENTER will de lete the file. If the file is de leted, the dis play will
show the next file. Note that all files fol low ing the de leted file will be au to -
mat i cally re num bered down to keep file num ber con ti nu ity. 

 If “Re trieved Files” is se lected, and no files have been re trieved, the dis play will show:

  There Are No
Re trieved Files.

If files have been re trieved, the dis play will show:

DE LETE FILES
You Sure? No

Use the ar row keys to tog gle to Yes to de lete the files.

IV.e. Show Sta tus
The Show Sta tus op tion al lows dis play of the Phoe nix Sys tem Sta tus. This should al ways be p er formed prior
to Starting Col lec tion to en sure cor rect time/date and that there is enough mem ory free to col lect files. From
the menu, press “3" and the dis play will show:
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SE LECT OP TION:
Show Sta tus

Press ENTER to show sys tem sta tus. 

First, the coun ter dis plays the amount of mem ory in the sys tem

To tal Mem:mmmmmm
Mem Left :nnnnnn

Dis plays the to tal amount of mem ory in your coun ter, and how much is
left for use.

Next, how many files are in the mem ory is dis played:

Mem ory Holds n
   Data File.

“n” = num ber
of files.

  No Files In
    Mem ory.

If there are not
any files.

Next, if there aren’t loop boards in stalled, the dis play will show:

 No Loop Boards
   In stalled

If loop boards are in stalled, the dis play will show:

  Loop Board xxxxx
    In stalled

Where xxxxx will be which loop boards are in stalled (1-4).

Next, the Piezo Board sta tus will show:

No Piezo Board
   In stalled

 x In put Piezo
Board In stalled

If no piezo
in puts

“x”  i s  num ber o f
piezo
in puts avail able (0, 4,
or 8).

Next, the TAM In ter face sta tus screen will show:

No TAM In ter face
   In stalled

 TAM In ter face
   In stalled.

Next, the cur rent time and date is shown:

Time: hh:mm:ss
Date: dd/mm/yy

The cur rent time and date are dis played. Note that the date will be dis -
played in the cur rently se lected for mat.

Last, the bat tery con di tion is dis played:
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Cur rent Bat tery
Volt age = xx.x

This screen shows the cur rent volt age on the bat tery, to the near est
tenth of a volt.

IV.f. Test Sen sors
The Test Sen sors op tion is for test ing sen sors and sys tem re sponse. Press “4" from the menu a nd the dis play 
will show:

SE LECT OP TION:
Test Sen sors

Press ENTER to be gin test ing sen sors

If no loop boards are in stalled in the coun ter, the dis play shows:

Testing Sen sors:
Axle: ________

The dis play is au to mat i cally set for eight axle sen sors, and will in di cate
when a re spec tive sen sor has been ac ti vated.

For ex am ple, if sen sor two is ac ti vated, the dis play will tem po rarily show:

Testing Sen sors:
Axle: _2______

The dis play will show sen sors as they are ac ti vated, and then re turn to the blank state.

If any loop boards are in stalled, the dis play will show:

Axle: ________
Pres: <$B0>  <$B0>  <$B0>  <$B0>  <$B0>  <$B0>  <$B0>  <$B0>

If 1-2 Loop
Boards.

Axle: ________
<$B0>  <$B0>  <$B0>  <$B0>  <$B0> 
<$B0>  <$B0>  <$B0> <$B0>  <$B0> 
<$B0>  <$B0>  <$B0>  <$B0>  <$B0>

If 3-4 Loop
Boards.

Axle sen sors are dis played above, pres ence sen sors are dis played be low. What is put in for the “<$B0> 
<$B0>  <$B0>  <$B0>  <$B0>  <$B0>  <$B0>  <$B0>” de pends upon how many loops are con -
nected. Each “ <$B0>” is for a given loop; a square des ig nates a con nected loop, a square with the top bar
miss ing des ig nates no loop is con nected. Pres ence in the loop is des ig nated by the square be ing re placed
with the loop num ber.

Press the “9" key at any time to re tune the loops af ter you con nect or dis con nect loops. ENTER or CLEAR
takes you out of the test ing screen and back to the main menu.

If you have a Piezo Board In stalled:

The Phoe nix will al low you to set Piezo Sen si tiv ity Levels from the Testing Sen sors screen. These sen si tiv ity
lev els con trol how much force is re quired to trig ger a Piezo Elec tric or Piezo Re sis tive sen sor. Levels are set
in a range from 0% to 100% with 100% be ing the most sen si tive (i.e. re quires the least force to trip the sen sor). 
Each piezo has its own sen si tiv ity level which can be set dif fer ently from all oth ers.
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To set a par tic u lar Piezo Sen si tiv ity level, hold down the ALT key and press a num ber key from 1 to 8 cor re -
spond ing to the Piezo Level you want to set. An other screen will ap pear as be low:

Piezo Trip Level
In put #x: yyy%

“x” is the piezo in put num ber and “yyy” is the cur rent level.

At this point use the fol low ing keys to set a new level:

0-9 - Sets level to a value from 10% to 100% (0 key sets 100%, 1-9 sets 10% to 90%).

CLEAR - Exits piezo sen si tiv ity set ting screen.

ENTER - Exits piezo sen si tiv ity set ting screen.

Left -
Ar row

De creases sen si tiv ity a small per cent age at a time.

Right -
Ar row

In creases sen si tiv ity a small per cent age at a time.

ALT+1-8 - Switches to a dif fer ent Piezo Sen sor.

Phoe nix Field Unit Man ual 35

Copy right © 1992-1995  High Leah Elec tron ics,Inc. Key pad Op er a tion
ALL RIGHTS RE SERVED



IV.g. Time of Shut down
Time of shut down will give the last shut down time of the sys tem. Press the num ber “5" from the menu and the
dis play will show:

SE LECT OP TION:  
Time of Shut down

Press ENTER to see the time of shut down.

Time: hh:mm:ss
Date: dd/mm/yy

The last time and date of shut down are dis played. Note the date will be
dis played in the for mat se lected in the con fig ure sys tem op tion.

Note that the time of shut down is ei ther the time YOU turned the power off on the coun ter or the time the
coun ter shut it self off due to a weak bat tery. It is NOT the time the coun ter stopped col lect ing data.

IV.h. Con fig ure Sys tem
Con fig ure sys tem will set the sys tem con fig u ra tion for in stal la tion. Press the num ber “6" from the menu and
the dis play will show:

SE LECT OP TION:  
Con fig ure Sys tem

Press ENTER to be gin sys tem con fig u ra tion.

Se lect Stor age 
Mode: Binned

This asks which stor age mode you re quire. The choices are Raw,
Binned, Count, or Sen sor.

Se lect For mat Of 
Dates: MM/DD/YY

This asks which for mat you re quire for the date.  Op tions are:
MM/DD/YY, DD-MM-YY, and YY-MM-DD.

Erase First File 
When No Mem? No

This asks if you want to con tinue col lect ing data when the mem ory is
full, or should the coun ter de lete the old est file to make space for new
data.  If you se lect No the Phoe nix will stop col lect ing when the mem ory
is full.  The de fault for this op tion is Yes if a TAM in ter face is in stalled.

Ver ify Power Off 
Op tion: Dis abled

If the Phoe nix is col lect ing data, is in sleep mode, and if it re ceives a sig -
nal to shut down, en abling this op tion (En abled) will cause the coun ter
to dis play a mes sage to the user re quir ing the user press the ENTER
key to shut down. If the user does not press the ENTER key, the Phoe nix
will con tinue to col lect data.
En abling this op tion can help to avoid false shut downs due to cir cum -
stances such as static elec tric ity (i.e. light ning). Note that if the bat tery
volt age is be low 5.8 volts (See “Show Sta tus”), the Phoe nix will ig nore
the op tion and power down any way.

Cre ate New Files 
When? Manually

The user may se lect to cre ate new files Manually, Daily, or Weekly. 
Manually means that the coun ter will only cre ate a file when you spe cif i -
cally tell it to.
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Daily means the coun ter will cre ate a new file each day at mid night.
Weekly means the coun ter will cre ate a new file once per week.

If you se lect Weekly files, you will be asked:

Starting Day Of
Weekly File? Sun

Se lect the day of the week that should be come the FIRST day of your
weekly file. Choices are Sun, Mon, Tue, Wed, Thu, Fri, or Sat.

Se lect Baud For
Mo dem? 1200

This op tion tells the coun ter the baud rate a mo dem con nected to it can
send/re ceive data at. For ex am ple, if you are con nect ing a Hayes
Smartmodem 2400 to the coun ter you should set this value to 2400.
YOU HAVE TO CALL THE COUNTER AT THIS RATE! You can change
the rate for fu ture calls by us ing a com mu ni ca tion pack age like TrafMan
and pro gram ming the coun ter to ac cept fu ture calls at a dif fer ent rate.
Your choices are 300, 600, 1200, 2400, 4800, 9600, and 19200.

Ask For Lane
Grouping? No

This op tion en ables or dis ables the Lane Grouping Func tion. If you se -
lect No, then Lane Grouping is dis abled and the coun ter will not ask
ques tions per tain ing to it in the Start Col lecting op tion (see IV.c.2).

The fol low ing con fig ure ques tions are only asked if ei ther Binned or Raw Stor age has been se lected:

Speed and Length 
For mat? U.S.

Re quests ei ther U.S. feet and MPH, or Met ric cen ti me ters and KPH For -
mat.

SnMis Stor age   
Mode: View Only

This op tion is used to se lect what the coun ter should do with sen sor
miss in for ma tion. Sen sor misses oc cur when a ve hi cle does not cross
both sen sors (see lid in struc tions on Phoe nix field unit for a de scrip tion
of each sen sor miss code).
View Only will dis play sen sor misses on the screen when mon i tor ing,
but not store these misses to mem ory. 
View & Store dis plays the misses and stores them for later re trieval into
mem ory. Note that stor ing sen sor misses in mem ory does use up mem -
ory that could be used for data.
Dis abled causes the coun ter to ig nore sen sor misses. 

Max i mum Axle 
Spacing: 35.0’

This op tion de ter mines the lon gest spac ing be tween any two ax les to
be al lowed when col lect ing Raw or Binned data us ing two axle sen sors.
The coun ter uses this length to de ter mine where the end of a ve hi cle is,
and the start of a new ve hi cle be gins. Most trucks do not ex ceed 35’ be -
tween ax les, and most ve hi cles do not travel closer than 35’ to each
other. You should change this value if you have many tail gat ing ve hi cles 
which have short axle spac ings (such as rush hour car traf fic), or if you
have trucks with very long spac ings be tween ax les.
Note that the lon ger the spac ing, the greater the chance two ve hi cles
close to each other will be counted as one long ve hi cle.

The fol low ing ques tion is al ways asked re gard less of stor age mode:
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Bat tery Warn ing
Volt age: x.x

Se lect at what volt age you want the coun ter to warn you about the bat -
tery be ing low. Use the left ar row key to de crease the volt age or the right 
ar row key to in crease the volt age.

IV.i. View Lane To tals
This op tion al lows you to view the to tal amount of ve hi cles (Raw and Binned Stor age Modes) or sen sor ac ti -
va tions (Count and Sen sor Stor age Modes) that have oc curred from the last time you Started col lec tion to
the last time you Stopped Col lec tion.

When you se lect this op tion, a screen will ap pear sim i lar to the fol low ing:

Lane a:        x
Lane b:        y

If two or more
lanes en abled.

<< Lane To tal >>
Lane a:        x

If only one lane is
en abled.

a and b are the lane num bers of en abled lanes and x and y are the to tal ve hi cles or sen sor ac ti va tions. If you
are col lect ing data then the to tals will up date as ve hi cles cross the sen sors. To view ad di tional en abled
lanes, press the <En ter> key. To back up to view pre vi ous lanes, press the <Clear> key.

If you are use a pre set time (such as Start At Mid night) then these lane to tals will re set at end of the pre set
time. Also, us ing In-Day times will re set the lane to tals at the be gin ning of each In-Day pe r iod. Daily or Weekly 
files does not re set the lane to tals.

IV.j. Cold Re start
Cold re start will per form the same func tion as re mov ing backup power. The sys tem will re start with ALL
mem ory clean. Note that time and date, along with ALL con fig u ra tion pa ram e ters WILL BE LOST. Don’t use
this op tion if the sys tem con tains any data which has n’t been re trieved for use. ALL DATA WILL BE LOST.

Press 7 from the menu and the screen will show:

SE LECT OP TION:
Cold Re start

Press ENTER to se lect the op tion.

Sure You Want To
Re start? No

If you are SURE you want to do this, use the ar row keys to tog gle to Yes.
Press ENTER.

Phoe nix   Vn.nnt
 <Cold Re start>

“n.nn” is the ver sion of the in te rior firm ware. The “t” is the setup type
(usu ally a ‘A’).

SE LECT OP TION:
Start Col lecting

The sys tem has now been com pletely re set to the fac tory de faults.

IV.k. Stop Col lecting
Stopping data col lec tion is the only way to re turn to the Start Col lecting Data menu. Press 1 from the menu
and the dis play will show:
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SE LECT OP TION:
Stop Col lec tion

Press ENTER to se lect the op tion.

Sure You Want To
Stop? No

Use the ar row keys to tog gle to Yes. Pressing ENTER will close the cur -
rent file.

File Num ber #n
Is Now Closed.

“n” is the file num ber. Pressing ENTER again will re turn the user to the
Start Col lecting Data menu.

IV.l. Mon i tor Lanes
Mon i tor Lanes al lows the real-time mon i tor ing of lanes. This op tion is in tended for the user to mon i tor traf fic
to en sure the in stal la tion is work ing prop erly. Press 4 from the menu and the dis play will show:

SE LECT OP TION:
Mon i tor Lanes

Press ENTER to se lect the op tion.

IV.l.1. Mon i toring Raw or Binned Data Col lec tion

Waiting For Any
   Ve hi cle...

The coun ter dis plays this when first wait ing for a ve hi cle.

As a ve hi cle crosses the in stal la tion, the dis play will show the ve hi cle as it crosses.

1: 10:00:00  2ax
30mph      12.8’

In di cates a ve hi cle passed in lane 1 at 10 o’clock. It had 2 ax les, was go -
ing 30 miles per hour, and the spac ing from the first to the sec ond axle
was 12.8 feet. Note that only the first axle spac ing is dis played re gard -
less of how many ax les the ve hi cle has (you can view other spac ings us -
ing the ar row keys, see be low).
If you are col lect ing Binned data, the axle spac ing will be re place by one 
or more bin clas si fi ca tion num bers that the ve hi cle matched.

While mon i tor ing, you may press the fol low ing keys:

 1-8 - Tells the coun ter to only dis play the lane num ber you press.
 0 - Tells the coun ter to dis play all lanes.
 CLEAR - Aborts and re turns to the menu.
 SPACE - Freezes the dis play. This al lows you to view a ve hi cle for a lon ger pe riod of time. Press

SPACE again to un-freeze the dis play.
 ALT 1-8 - You can set piezo sen si tiv ity lev els with these keys. See sec tion IV.f for in for ma tion.
  ⊗ - Al lows you to see other spac ings. Press ei ther ar row keys and the screen will change to

show up to 6 spac ings. Press ei ther ar row key again and the screen will re turn to the orig i nal
dis play. These keys work even when the Freeze Key (Space) has been pressed.
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If an as ter isk char ac ter ap pears be fore the lane num ber, this in di cates that col lec tion has not ac tu ally started
yet, and the ve hi cles shown are not be ing stored in mem ory.

IV.l.2. Mon i toring Count Data Col lec tion

L:xxxxx L: xxxxx
L:xxxxx L: xxxxx

The coun ter dis plays the first four count lanes you have en abled. Note
the coun ter only dis plays the lanes you have en abled.

While mon i tor ing data col lec tion, the fol low ing keys can be used:

 0 - If just Testing Lanes (i.e. from the Start Col lecting op tion) this key ze ros all to tals.
 ALT 1-8 - You can set piezo sen si tiv ity lev els with these keys. See sec tion IV.f for in for ma tion.
 CLEAR - Aborts and re turns to the menu.
 SPACE - Tog gles the screen to show other en abled lanes (if more than four are en abled).

An as ter isk on the screen in di cates that data col lec tion has not started yet.

IV.l.3. Mon i toring Sen sor Data Col lec tion

Waiting For Any
   Sen sor...

This is dis played first when the coun ter is wait ing for a sen sor pulse.

Each sen sor which is ac ti vated will be dis played as:

L: HH:MM:SS.00
13223455  P On

L is the lane #; HH:MM:SS is the time. 13223455 is the count on the 24
bit in ter nal clock. P On in di cates that a pres ence sen sor (such as a loop) 
was turned On.

While mon i tor ing, you may press the fol low ing keys:

 1-8 - Tells the coun ter to only dis play the lane num ber you press.
 0 - Tells the coun ter to dis play all lanes.
 CLEAR - Aborts and re turns to the menu.
 ALT 1-8 - You can set piezo sen si tiv ity lev els with these keys. See sec tion IV.f for in for ma tion.
 SPACE - Freezes the dis play. This al lows you to view a sen sor pulse for a lon ger pe riod of time. Press

SPACE again to un-freeze the dis play.

If you see an as ter isk in front of the lane num ber, this in di cates that data col lec tion haws not yet be gun.
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V. Key pad Op er a tion Ex am ples
The fol low ing sec tions gives seven ex am ples us ing the key pad of the Phoe nix. The first six give ex am ples of
set ting up the coun ter to col lect Raw Data, Mon i toring Data, Stopping Col lec tion, and Col lecting Binned,
Count and Sen sor Mode data. The last one is an ex am ple of De leting Files.

Note that these ex am ples are not com plete de scrip tions. You should re fer back to sec tion IV for more
in-depth in for ma tion.

As the ex am ples are worked through, files will be cre ated in mem ory.  The last ex am ple will s how how to de -
lete any or all se lected files. If you get lost or a step is missed, sim ply re turn to the be gin ning.

Im por tant

In many cases the Phoe nix will skip cer tain ques tions dur ing setup if there is only one pos si ble an swer for it.
For ex am ple, the Phoe nix will not ask ques tions per tain ing to pres ence sen sors if you do not have a loop
board in stalled in your coun ter, there fore the only se lec tion you can make is Axle Sen sors.
These ex am ples as sume that you DO NOT have a loop board. If your coun ter does have a loop board, some
ques tions will ap pear that are not shown here. In that case, read through the ap pro pri ate sec tion of the man -
ual for more in for ma tion on how to an swer these ques tions.

Ex am ple Site

The fol low ing di a gram gives you an ex am ple site setup. It will be used as ref er ence in the ex am ples that fol -
low.

Sce nario: Two Road Tubes are in stalled in State High way 58.
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V.a. Con fig uring the Sys tem
This sec tion is an ex am ple of con fig ur ing the sys tem. Once the sys tem is con fig ured, it does not need to be
done again un less a cold re start is done or the mode of col lec tion (Raw, Binned, Count, or Sen sor) needs to
be changed. It can be used for each ex am ple that fol lows this one to change the stor age mode. I t is rec om -
mended to try vari a tions on con fig ur ing the sys tem in a test en vi ron ment to fa mil iar ize one self with the Phoe -
nix fur ther.

Turn on the power switch. Sys tem will self test and then show:

SE LECT OP TION:
Start Col lec tion

Press “6". 

SE LECT OP TION: 
Con fig ure Sys tem

Press ENTER key. 

Se lect Stor age
Mode: Binned

Se lect the re quired mode (Raw, Binned, Count, or Sen sor) by us ing the
ar row keys; press ENTER. Which mode you se lect de pends on which of 
the fol low ing ex am ples you are fol low ing.

Se lect For mat Of 
Dates: MM/DD/YY

Se lect this for mat by press ing ENTER, or se lect a dif fer ent for mat with
the ar row keys and then press ENTER. 

Erase First File 
When No Mem? No

Since we want the coun ter to stop when mem ory is full, press ENTER to
se lect No. 

Ver ify Power Off 
Op tion: En abled

Press ENTER to leave this op tion en abled. 

Cre ate New Files 
When? Manually

Press ENTER to leave at Manually.

Se lect Baud For
Mo dem: 1200

Press ENTER to leave at 1200.

Ask For Lane
Grouping? No

Press ENTER to leave at No.

.If you se lected Count or Sen sor mode for the first ques tion, the next three ques tions are skipped.

Speed And Length 
For mat: U.S.

Press ENTER for U.S. (i.e. MPH and Feet).

SnMis Stor age 
Mode: View Only

Press the ENTER key to see Sen sor Misses on the screen, but not to
store them in mem ory. 
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Max i mum Axle
Spacing: 35.0’

Press ENTER to keep the de fault value. 

Bat tery Warn ing
Volt age:  5.8v

Press ENTER to keep the de fault value.

 SE LECT OP TION: 
Con fig ure Sys tem

The menu has ro tated through the Con fig ure Sys tem Op tion and re turned to the Starting Col lec tion Menu.
Now that the sys tem is con fig ured, press 1.

SE LECT OP TION:
Start Col lecting

You are now ready to con tinue with one of the col lect ing data ex am ples.

V.b. Col lecting Raw Data
This sec tion will give an ex am ple of col lect ing Raw Data. Use Ex am ple V.a first to con fig u re the sys tem to col -
lect Raw Data. Af ter that ex am ple, the dis play should show:

SE LECT OP TION:   
Start Col lecting

Press ENTER. 

Site (15 chars):
_______________

Note the blink ing cur sor on the char ac ter line. Use the key pad (Sec tion
III.a) to en ter in a site ID, for ex am ple: HWY 58

Site:HWY 58_____
(Up to 10 chars)

Press ENTER when done.

Info: (1st Line)
_______________

Op tionally en ter a line of in for ma tion, for ex am ple: Sys tem Test

Info: (1st Line)
Sys tem Test____

Press ENTER when done.

Info: (2nd Line)
_______________

Op tionally en ter a sec ond line of in for ma tion. Press ENTER when done.

Set The Cur rent 
Time: 00:10:15

Note the po si tion of the cur sor in the first digit of the time. Start en ter ing
the time with hour, min ute, and then sec ond. For ex am ple, 15:30:00
would be 3:15 pm and zero sec onds. Press ENTER when done.
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Set The Cur rent 
Date: 01/01/91

Note once again the po si tion of the cur sor & that the date is in the for mat
set in Con fig ure Sys tem. En ter the date, and press ENTER.

Set The Cur rent 
Day Of Week? Sun

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.

Se lect  1 2 3 4
Lanes:  n n n n

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1.

Se lect  1 2 3 4
Lanes:  Y n n n

Press ENTER. 

Info For Lane #1
_______________

Use the key pad to en ter the di rec tion or some other piece of in for ma tion 
about the lane, for ex am ple: East bound

Info For Lane #1
East bound______

Press ENTER when done.

Di rec tional Mode 
For Lane #1: No

Since it is a two lane high way with a good chance of ve hi cles pass ing,
press the right ar row key to tog gle the op tion to Yes. Press en ter when
done.

Info For Lane #9
_______________

Since we cre ated a di rec tional lane, we can now en ter in for ma tion
about that lane. For ex am ple: West bound Pass

Info For Lane #9
West bound Pass_

Press ENTER when done.

Lane #1 Sen sor
Spacing: 10.0’

Since our ex am ple road tubes are at 12.0’, type 1,2,0 and press ENTER. 

Se lect Raw Type:
Nor mal Raw Data

Press the ar row to change the op tion to En hanced Raw Data (Sec tion
II.c). Press ENTER.

Waiting For Any 
   Ve hi cle....

At this point, the next ve hi cle to cross the loops will show as a test ve hi -
cle. The first ve hi cle to cross in lane #1 will show some thing like.

*1:14:54:30  2ax
55.4mph     9.0’

The as ter isk (*) means no data is be ing stored yet. Wait for ve hi cles in
both lanes two pass, and if data is cor rect, press ENTER. 

Se lect Mode To
Start? Now

Since we want to start col lec tion right now, Press ENTER. 
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Se lect Mode To 
Stop? Never

Since we are run ning a test file, Press ENTER. 

-SETUP COM PLETE-
Press En ter Key

Press the ENTER key. The coun ter is now col lect ing data as ve hi cles
pass. 

Raw data col lec tion has started. Af ter a few ve hi cles have passed you may want to try the Stop Col lec tion ex -
am ple and then re trieve the data fol low ing the in struc tions in the TrafMan Soft ware In struc tion Man ual.

V.c. Col lecting Binned Data
This sec tion will give an ex am ple of col lect ing Binned Data. Use Ex am ple V.a first to con fig ure the sys tem to
col lect Binned Data. Af ter that ex am ple, the dis play should show:

SE LECT OP TION:
Start Col lecting

Press ENTER. 

Site (15 chars):
_______________

Note the blink ing cur sor on the char ac ter line. Use the key pad (Sec tion
III.a) to en ter in a site ID, for ex am ple: HWY 58

Site:HWY 58_____
(Up to 10 chars)

Press ENTER when done.

Info: (1st Line)
_______________

Op tionally en ter a line of in for ma tion, for ex am ple: Sys tem Test

Info: (1st Line)
Sys tem Test____

Press ENTER when done.

Info: (2nd Line)
_______________

Op tionally en ter a sec ond line of in for ma tion. Press ENTER when done.

Set The Cur rent 
Time: 00:10:15

Note the po si tion of the cur sor in the first digit of the time. Start en ter ing
the time with hour, min ute, and then sec ond. For ex am ple, 15:30:00
would be 3:15 pm and zero sec onds. Press ENTER when done.

Set The Cur rent 
Date: 01/01/91

Note once again the po si tion of the cur sor, and that date is in the for mat
set in the “Con fig ure Sys tem” op tion. En ter the cur rent date, and press
ENTER.

Set The Cur rent 
Day Of Week? Sun

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.
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Se lect  1 2 3 4
Lanes:  n n n n

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1.

Se lect  1 2 3 4
Lanes:  Y n n n

Press ENTER. 

Info For Lane #1
_______________

Use the key pad to en ter the di rec tion or some other piece of in for ma tion 
about the lane, for ex am ple: East bound

Info For Lane #1
East bound______

Press ENTER when done.

Di rec tional Mode 
For Lane #1: No

Since it is a two lane high way with a good chance of ve hi cles pass ing,
press the right ar row key to tog gle the op tion to Yes. Press ENTER when 
done.

Info For Lane #9
_______________

Since we cre ated a di rec tional lane, we can now en ter in for ma tion
about that lane. For ex am ple: West bound Pass

Info For Lane #9
West bound Pass_

Press ENTER when done.

Lane #1 Sen sor
Spacing: 10.0’

Since our ex am ple road tubes are at 12.0’, type 1,2,0 and press ENTER. 

Col lect Axle 
Bins? No

Change this to “Yes” by press ing ar row key and then press ENTER.

Col lect Speed 
Bins? No

Press the ar row key to tog gle to “Yes”. Press ENTER.

Col lect Gap
Bins? No

Leave this at no by press ing ENTER.

Col lect Head way
Bins? No

Leave this at no by press ing ENTER.

Col lect Length
Bins? No

Leave this at no by press ing ENTER.

Col lect Speed By
Axle? No

Leave this at no by press ing ENTER.

46 Phoe nix Field Unit Man ual

Key pad Op er a tion Ex am ples Copy right © 1992-1995 High Leah Elec tron ics,Inc.

ALL RIGHTS RE SERVED                   



Col lect Speed By
Length? No

Leave this at no by press ing ENTER.

No. of Dif fer ent 
In ter vals: 1

For this ex am ple, two in ter vals will be set: The first from mid night to
05:00 to early morn ing traf fic, and the sec ond from 05:00 up to mid night
for day time traf fic. You may set up dif fer ent in ter vals, just fol low the
same ba sic steps. Press “2", then press ENTER. 

Int Start: 00:00
#1 Length: 00:15

Note the cur sor is po si tioned in the sec ond line, show ing 00:15. This is
the length of the in ter val start ing at 00:00 (mid night). Change this in ter -
val length to 1 hour by press ing 0,1,0,0.  Press ENTER when done. 

Int Start: 00:00
#2 Length: 00:15

Note the cur sor is blink ing on the first line. En ter 05:00 for the time to
start the sec ond time pe riod. Press ENTER again to leave the in ter vals
at 00:15.
The fi nal re sult is that our time in ter vals for binned data will be 1 hour
from mid night to 5am, and 15 min ute for the rest of the day.

Waiting For Any 
   Ve hi cle....

At this point, the next ve hi cle to cross the loops will show as a test ve hi -
cle. The first ve hi cle to cross in lane #1 will show some thing like.

*1:14:54:30  2ax
55mph  A#2 S#6

The as ter isk (*) means no data is be ing stored yet. Wait for ve hi cles in
both lanes two pass, and if data is cor rect, press ENTER. 

Se lect Mode To
Start? Now

Since we want to start col lec tion right now, Press ENTER. 

Se lect Mode To 
Stop? Never

Since we are run ning a test file, Press ENTER. 

-SETUP COM PLETE-
Press En ter Key

Press the ENTER key. The coun ter is now col lect ing data. Note that it
will not start un til the be gin ning of the next even in ter val (if past 05:00,
the next even 15 min utes).

Binned data col lec tion has started. Af ter a few re cord in ter vals have passed you may want to try the Stop Col -
lec tion ex am ple and then re trieve the data fol low ing the in struc tions in the TrafMan Soft ware In struc tion Man -
ual.

V.d. Col lecting Count Data
This sec tion will give an ex am ple of col lect ing Count Data. Use Ex am ple V.a first to con fig ure the sys tem to
col lect Count Data. Af ter that ex am ple, the dis play should show:

SE LECT OP TION:   
Start Col lecting

Press ENTER. 
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Site (15 chars):
_______________

Note the blink ing cur sor on the char ac ter line. Use the key pad (Sec tion
III.a) to en ter in a site ID, for ex am ple: HWY 58

Site:HWY 58_____
(Up to 10 chars)

Press ENTER when done.

Info: (1st Line)
_______________

Op tionally en ter a line of in for ma tion, for ex am ple: Sys tem Test

Info: (1st Line)
Sys tem Test____

Press ENTER when done.

Info: (2nd Line)
_______________

Op tionally en ter a sec ond line of in for ma tion. Press ENTER when done.

Set The Cur rent 
Time: 00:10:15

Note the po si tion of the cur sor in the first digit of the time. Start en ter ing
the time with hour, min ute, and then sec ond. For ex am ple, 15:30:00
would be 3:15 pm and zero sec onds. Press ENTER when done.

Set The Cur rent 
Date: 01/01/91

Note once again the po si tion of the cur sor, and that date is in the for mat
set in the “Con fig ure Sys tem” op tion. En ter the cur rent date, and press
ENTER.

Set The Cur rent 
Day Of Week? Sun

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.

Se lect  12345678
Lanes : nnnnnnnn

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1 & 2.

Se lect  12345678
Lanes:  YYnnnnnn

Press ENTER. 

Info For Lane #1
 ______________

Use the key pad to en ter the di rec tion or some other piece of in for ma tion 
about the lane, for ex am ple: West bound

Info For Lane #1
West bound______

Press ENTER when done.

Se lect Lane #1
Mode: Nor mal

Since we have set our road tubes up for lane sub trac tion, change this to
Sub trac tion with the ar row keys and press ENTER.

Info For Lane #2 
_______________

Use the key pad to en ter the di rec tion or some other piece of in for ma tion 
about the lane, for ex am ple: East bound
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Info For Lane #2
East bound______

Press ENTER when done.

No. of Dif fer ent 
In ter vals: 1

For this ex am ple, one in ter val length will be set.  Press “1", then press
ENTER. 

Re cord In ter val
Length: 00:15

Change this in ter val length to 1 hour by press ing 0,1,0,0.  Press ENTER
when done. 

Testing Lanes..*
1:    0 2:    0

At this point, the next ve hi cle to cross the road tubes will show as a test
ve hi cle. The first ve hi cle to cross in the east bound lane will show:

Testing Lanes..*
1:    0 2:    1

The as ter isk (*) means no data is be ing stored yet. Wait for ve hi cles in
both lanes to pass, and if count is cor rect, press ENTER. 

Se lect Mode To
Start? Now

Since we want to start col lec tion right now, Press ENTER. 

Se lect Mode To 
Stop? Never

Since we are run ning a test file, Press ENTER. 

-SETUP COM PLETE-
Press En ter Key

Press the ENTER key. The coun ter is now col lect ing data.

Count data col lec tion has started. Note that the coun ter will not ac tu ally be gin stor ing re cord in ter vals un til
the be gin ning of the next re cord pe riod. In this ex am ple, the next even hour (11:00:00).  Af ter a few re cord in -
ter vals have passed you may want to try the Stop Col lec tion ex am ple and then Re trieve the data fol low ing the 
in struc tions in the TrafMan Soft ware In struc tion Man ual.

V.e. Col lecting Sen sor Data
This sec tion will give an ex am ple of col lect ing Sen sor Data. Use Ex am ple V.a first to con f ig ure the sys tem to
col lect Sen sor Data. Af ter that ex am ple, the dis play should show:

SE LECT OP TION:
Start Col lecting

Press ENTER. 

Site (15 chars):
_______________

Note the blink ing cur sor on the char ac ter line. Use the key pad (Sec tion
III.a) to en ter in a site ID, for ex am ple: HWY 58

Site:HWY 58_____
(Up to 10 chars)

Press ENTER when done.
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Info: (1st Line)
_______________

Op tionally en ter a line of in for ma tion, for ex am ple: Sys tem Test

Info: (1st Line)
Sys tem Test____

Press ENTER when done.

Info: (2nd Line)
_______________

Op tionally en ter a sec ond line of in for ma tion. Press ENTER when done.

Set The Cur rent 
Time: 00:10:15

Note the po si tion of the cur sor in the first digit of the time. Start en ter ing
the time with hour, min ute, and then sec ond. For ex am ple, 15:30:00
would be 3:15 pm and zero sec onds. Press ENTER when done.

Set The Cur rent 
Date: 01/01/91

Note once again the po si tion of the cur sor, and that the date is in the for -
mat set in the “Con fig ure Sys tem” op tion. En ter the cur rent date, and
press ENTER.

Set The Cur rent 
Day Of Week? Sun

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.

Se lect  12345678
Lanes : nnnnnnnn

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1 & 2.

Se lect  12345678
Lanes:  YYnnnnnn

Press ENTER. 

Info For Lane #1
_______________

Use the key pad to en ter the di rec tion or some other piece of in for ma tion 
about the lane, for ex am ple: TWO LANES

Info For Lane #1
TWO LANES______

Press ENTER when done.

Info For Lane #2 
_______________

Use the key pad to en ter the di rec tion or some other piece of in for ma tion 
about the lane, for ex am ple: ONE LANE

Info For Lane #2
ONE LANE_______

Press ENTER when done.

Waiting For Any 
   Sen sor....

At this point, the next ve hi cle to cross the tubes will show as a sen sor ac -
ti va tion and will look some thing like:

*1:14:54:30.00
8944123   A On

The as ter isk (*) means no data is be ing stored yet. Wait for sen sor ac ti -
va tions in both lanes, and if data is cor rect, press ENTER. 
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Se lect Mode To
Start? Now

Since we want to start col lec tion right now, Press ENTER. 

Se lect Mode To 
Stop? Never

Since we are run ning a test file, Press ENTER. 

-SETUP COM PLETE-
Press En ter Key

Press the ENTER key. The coun ter is now col lect ing data as ve hi cles
pass. 

Sen sor data col lec tion has started. Af ter a few ve hi cles have passed you may want to try the Stop Col lec tion
ex am ple and then re trieve the data fol low ing the in struc tions in the TrafMan Soft ware In struc tion Man ual.

V.f. Mon i toring Traf fic & Viewing Sta tus
This sec tion gives an ex am ple of mon i tor ing traf fic while the Phoe nix is col lect ing data. This does not af fect
data col lec tion - it al lows the user to mon i tor the Phoe nix to en sure that the sys tem is func tion ing prop erly as
the user has set it up.

To start, you will need a Phoe nix which has been in stalled and is col lect ing data. If you have fol lowed any of
the last 4 ex am ples, it will work fine. If not, fol low one of the ex am ples for in stal la tion and re turn to this sec tion.

While col lect ing, the screen is nor mally blank in di cat ing the coun ter is in a spe cial “Sleep” mode, press
ENTER to wake it up and the dis play will show:

SE LECT OP TION:
Stop Col lecting

Press the 4 key. 

SE LECT OP TION:
Mon i tor Lanes

Press ENTER to se lect op tion.

The next screen de pends on the type of data you are col lect ing, for Raw and Binned you will see:

Waiting For Any 
  Ve hi cle....

When the next ve hi cle data is col lected, the dis play will show the ve hi cle 
on the screen. 

If you are col lect ing Count data, your screen will show some thing like:

Mon i toring Lanes
1:  134 2:   99

The ac tual lane num bers and to tals de pend on your cur rent setup. As
each sen sor is ac ti vated the new to tals for that lane are dis played.

If you are col lect ing Sen sor data, the Phoe nix will show:
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Waiting For Any 
  Sen sor....

When the next sen sor is ac ti vated, the dis play will show the sen sor on
the screen.

When fin ished mon i tor ing, press the ENTER or CLEAR key to re turn to the menu.

SE LECT OP TION: 
Mon i tor Lanes

Use the ar row keys (or press “3") to scroll to the ”Show Sta tus" op tion.

SE LECT OP TION:
 Show Sta tus

Press ENTER.

To tal Mem: 68536
Mem Left:  68084

Note the above mem ory mes sages will de pend upon how much mem -
ory is in stalled in your sys tem and how much has been used. Re fer to
Ap pen dix B for mem ory us age in for ma tion. Press ENTER. 

File #1 is Open
Site:Hwy_58____

This shows that the file is ac tive and col lect ing data. Press ENTER. 

No Loop Boards
  In stalled

This tells you that there is no loop board in stalled in the sys tem. Press
ENTER.

 4 In put Piezo
Board In stalled

This tells you that there is a four in put Piezo board in stalled in your coun -
ter. Press ENTER.

 TAM In ter face
 Not In stalled

This tells you that there is no TAM (Take Away Mem ory) board in stalled
in the sys tem. Press ENTER.

Time: 10:25:34
Date: 07/15/92

Show the cur rent time and date. Press ENTER again. 

Cur rent Bat tery
Volt age =  6.2v

This is the bat tery volt age sta tus mes sage. It will tell you if your bat tery is
get ting to low. Press ENTER.

SE LECT OP TION:
Show Sta tus

You have com pleted the Show Sta tus Op tion. Press CLEAR. The dis -
play will go blank. The Phoe nix is still col lect ing data and is now in a low
power sleep mode.
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V.g. Stopping Col lec tion
This sec tion gives an ex am ple of Stopping data col lec tion. For in for ma tion on file re trieval, please read the
TrafMan Soft ware Man ual. Note that the coun ter must be setup to start data col lec tion be fore you can stop
col lect ing.

While col lect ing, the screen is nor mally blank in di cat ing the coun ter is in a spe cial “Sleep” mode, press
ENTER to wake it up and the dis play will show:

SE LECT OP TION: 
Stop Col lecting

Press ENTER. 

Sure You Want 
To Stop? No

Press ei ther ar row key to tog gle to “Yes”. Press ENTER. 

File Num ber #1
Is Now Closed.

Note that the file # is the cur rent ac tive file. If you were us ing Raw Data
and you have gone by the ex am ples in this man ual, it should show File
#1. If you have col lected other data files, the file # shown will vary de -
pend ing upon how many times you have started new files. Press
ENTER. 

SE LECT OP TION:
Start Col lecting

Note that the Phoe nix has au to mat i cally re turned to the Not Col lecting Menu from where you started the ex -
am ples. How ever, if you se lect the “Show Sta tus” op tion and ENTER through the mes sages, you will note
that there are now files re corded in mem ory.

These files can be re trieved by the TrafMan Soft ware. Power may now be turned off to the unit with out los ing
any data stored in the files.
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V.h. File De le tion
If all the ex am ples have been fol lowed, sev eral files will have been cre ated in mem ory. To re move un wanted
files, use the De lete File Op tion, avail able from ei ther while col lect ing or when not col lect ing.

If the sys tem is in sleep mode, press ENTER to wake the coun ter up. The dis play will show:

SE LECT OP TION: 
Stop Col lecting

Press the ar row keys (or press “2") un til the dis play shows:

SE LECT OP TION:
De lete Files

Press ENTER to se lect the op tion.

(4) De lete What 
Files? All Files

This shows there are 4 files in mem ory. Press the ar row keys un til the
op tion “Sin gle” ap pears and press ENTER.

# 1:HWY_58____ n
  2176  03/17/92

This shows file #1 Site ID is HWY 58. The n means the file has not been
re trieved by a PC Com puter.  2176 is the file size in bytes, and 3/17/92
was the date the file was col lected. By press ing the ar row keys, dif fer ent
files show ing the same in for ma tion will ap pear in the dis play. Se lect #1,
and press ENTER.

De lete File #1
You Sure? No

Press the ar row key to tog gle to “Yes”. Press ENTER. 

    Wait,    
  De leting

This will ap pear while the coun ter is de let ing the file.

# 1:TEST______ n
 12176  03/21/92

This shows that the next file (the old file #2) has be come file #1 af ter you 
de leted the old file #`1. You can go ahead and de lete more files, or
press CLEAR to backup one step.

(3) De lete What 
Files? Sin gle

Note the num ber of files have changed. Press CLEAR again.

SE LECT OP TION:
De lete Files

You are now back at the orig i nal menu you started with.
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V.i. Col lecting Data Using Lane Grouping
This sec tion will show you how to en able the Lane Grouping func tion to col lect Grouped Count Data on four
lanes. To col lect grouped binned data, sim ply change the stor age mode. First, fol low ex am ple V.a to con fig -
ure the sys tem to col lect count data. Stop When you get to the fol low ing ques tion in the Con f ig ure Sys tem
op tion.

Ask For Lane
Grouping? No

Press right ar row to se lect Yes then press ENTER to con tinue. Fol low
through the re main der of V.a. to fin ish the sys tem con fig u ra tion.

Now that Lane Grouping has been en abled, go to ex am ple V.d. (col lect ing Count Data) and fol low all in struc -
tions un til you get to the fol low ing screen, then fol low the be low in struc tions:

Se lect  12345678
Lanes : nnnnnnnn

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1,2,3, & 4.

Se lect  12345678
Lanes:  YYYYnnnn

Press ENTER. 

Se lect Num ber Of
Groups? 0

This ques tion al lows you to se lect the num ber of groups. Press 2.

Se lect Num ber Of
Groups? 2

Press ENTER to con tinue.

You will next need to as sign the lanes you want to be long to each group.

Group #1 Lanes:
(none)

Press 1 and 2 to as sign lanes 1 and 2 to Group #1.

Group #1 Lanes:
1,2

Press ENTER

Group #2 Lanes:
(none)

Press 3 and 4 to as sign lanes 3 and 4 to Group #2.

Group #2 Lanes:
3,4

Press ENTER to con tinue. Go back to the V.d. to fin ish out start ing the
coun ter to col lect count data.

That’s it. When data col lec tion is fin ished and you re trieve the data from this coun ter you will ac tu ally end up
with only two lanes of data (Lanes #1 and #2). Lane #1 (which is ac tu ally Group #1) will con tain the com -
bined to tal of phys i cal Lane #1 and #2 data. Lane #2 (which is ac tu ally Group #2) will con tain the com bined
to tals of phys i cal Lane #3 and #4.
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VI. TAM In ter face
The Uni corn/Phoe nix/Peg a sus se ries of traf fic coun ters all sup port an op tional TAM (Take Away Mem ory) In -
ter face Board. This “in ter face” con sists of a plug in slot on the face panel of the coun ter and one or more TAM
Cards.

The TAM In ter face is used to pro vide a very fast and sim ple way of re triev ing data from your traf fic coun ters,
and to al low easy and quick pro gram ming of the traf fic coun ter. The TAM in ter face elim i nates the need for the 
user to bring a lap top or ROVER to the field be cause all col lected data can be stored on the credit card sized
TAMs, and then brought back to the of fice for use by your PC.

There are three dis tinct uses for a TAM Card, listed be low:

n As ex tended mem ory for the traf fic coun ter.

n As a data re trieval sys tem for re triev ing data af ter it has been col lected by a coun ter.

n As a on-site coun ter pro gram mer (i.e. Autostart!).

Each of these three uses is de scribed be low, as well as a over view of us ing TAM Cards and a de scrip tion of
how to trans fer data stored on the TAM card into your PC.

VI.a. Using TAM Cards
A TAM Card is noth ing more than a Flash Mem ory Card that has been customed pro grammed at the Di a -
mond Traf fic Prod ucts fac tory for use in our traf fic coun ters. The TAM card slot in the panel of the coun ter is
PCMCIA type II slot and is de signed to sup port many new types of cards that will be avail able in the fu ture.

There are many dif fer ent sizes of TAM cards avail able, rang ing from 256k to 8Meg. The coun ter will au to mat i -
cally iden tify the size of any card in serted and treat it ap pro pri ately. You CAN NOT pur chase any Flash Mem -
ory card and use it with the traf fic coun ter. You MUST pur chase all mem ory cards to be used with Di a mond
coun ters from Di a mond Traf fic Prod ucts. This is be cause Di a mond screens all mem ory cards and then
preprograms the qual i fy ing cards for our cus tom ers. The traf fic coun ter will sim ply ig nore any card that did
not come from Di a mond Traf fic Prod ucts.

Al though the mem ory cards are solid state and gen er ally very du ra ble, please fol low all cau tion ary mea sures 
as printed on the back of the cards. At a min i mum, you can ex pect to fill your card and then erase it ten thou -
sand times be fore it fails.

To in sert a TAM card into the coun ter:

Ori ent the TAM card so that look ing at the end of the card the write pro tect switch is clos est to the eject but -
ton. Slide the card into the slot and press down firmly un til you feel a def i nite stop. The green light should
blink and the eject but ton should be out as high as the TAM card.

To re move a TAM card from the coun ter:

Push the eject but ton down and then re move the TAM. NEVER, EVER, RE MOVE A TAM WHEN THE GREEN
LIGHT IS ON!  You might ruin the TAM and have to send it back to the fac tory.
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VI.b. Trans ferring TAM Data to your PC
The next two sec tions, VI.c. and VI.d, cover how to put data col lected by a traf fic coun ter onto a TAM card.
This sec tion cov ers how to get this data off of the TAM and into your PC. To do this you will need to use your
coun ter as a TAM Mem ory Card Reader.

Ba sically, you will need to have a traf fic coun ter in the of fice of the PC you plan to trans fer the data to. This
coun ter will be come the TAM Mem ory Card Reader. Note that the coun ter can serve dou ble duty as a reg u lar
traf fic coun ter and a reader, it just has to be in the of fice when TAM cards need to be read. Any traf fic coun ter
that has a TAM In ter face can serve as a TAM Mem ory Card Reader.

To turn any coun ter into a TAM Mem ory Card Reader, sim ply turn the coun ter off (if it was on) then turn it on
and press the SPACE key dur ing the Self Test. The coun ter screen will change to show:

TAM Mem ory Card
Reader Vx.xx...

x.xx is the cur rent TAM Card Reader ver sion num ber. Af ter a short
pause, the coun ter will show (if you don’t al ready have a TAM Card In -
serted):

In sert TAM Card
Into Slot... In sert a TAM Card and the screen will dis play:

Ex e cute TrafMan
Link Up...

At this point, you need to ex e cute (run) the TrafMan Soft ware and se lect the Coun ter func tion from the main
menu. TrafMan will rec og nize the coun ter as a TAM Mem ory Card Reader and let you link to it. TrafMan will al -
low you to re trieve data from the TAM Card, put in other TAM Cards, erase TAM Cards, set up a TAM card as
an Autostart Card, plus a whole host of other fea tures. See the TrafMan Soft ware In struc tion Man ual for more
in for ma tion.

Af ter be com ing a TAM Mem ory Card Reader, you can re turn the coun ter to its reg u lar op er at ing mode by
press ing the CLEAR key on the coun ter key pad, or turn the coun ter off/on.

IM POR TANT NOTE ABOUT TAM CARDS & EPROM VER SIONS: The TAM Card and the EPROM Ver sion in -
side your traf fic coun ter must be com pat i ble in or der for the TAM Card to func tion. In com p at i ble ver sions can 
cause your coun ter to lock up, erase data, or a va ri ety of other prob lems. If you have an in com pat i ble card
and/or EPROM, please con tact Di a mond Traf fic Prod ucts for up grade in for ma tion.

You can de ter mine what ver sion you have by turn ing on the coun ter (which will show you the coun ter ver -
sion) and then press ing the <Space> key dur ing self test to see what ver sion of the TAM Card Reader you
are. Re fer to the ta ble be low for ver sion com pat i bil ity:

Uni corn Ver sion Peg a sus Ver sion Phoe nix Ver sion Com pat i ble With TAM Card Ver sion

1.80 1.00 1.50 1.30

1.81-1.92 1.10-1.12 1.51-1.62 1.60

2.00-2.12 2.00-2.05

2.20-2.21 2.10
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VI.c. TAM as ex tended mem ory for your coun ter
The coun ter co mes de fault with 68K of data stor age. If you plan on col lect ing a lot of traf f ic data be tween re -
triev als, your coun ter may run out of mem ory and stop col lect ing. To pre vent this, you can dra mat i cally in -
crease the amount of mem ory by in sert ing a TAM card prior to start ing col lec tion.

If a TAM card is in serted into the coun ter PRIOR to col lec tion be ing started, the coun ter will en ter a spe cial
mode in which it will au to mat i cally copy out all files to the TAM Card when ever a file is closed. Gen erally, us -
ers will en able Daily Files and en able Erase First File When No Mem op tions from the Con fig ure Sys tem
menu when us ing this mode.

If Daily Files and Erase First File When No Mem is en abled, then the coun ter will close the cur rent file at mid -
night and open a new file. When the cur rent file is closed, the coun ter will copy it to the TAM card and mark it
as re trieved. When the coun ter runs out of mem ory, it will start eras ing the old est data to make room for the
new data. In this case, the old est data will be files that are al ready cop ied to the TAM and there fore not
needed.

For ex am ple:

1) Joe Traf fic sets up a Phoe nix by the road side. He is go ing to col lect a lot of data be fore re turn ing to the
site, so he knows that he will need a TAM Card to ex tend the mem ory.

2) Joe goes into the Con fig ure Sys tem op tion and en ables Daily Files and Erase First File When No Mem.

3) Joe goes into Start Col lecting and sets up the coun ter to col lect his data. When he gets to the
“—SETUP COM PLETE—Press En ter Key” screen, he in serts a TAM card, watches the green light
flash, and presses ENTER.

4) Joe closes the coun ter up and leaves for 15 days.

5) Joe re turns to the site, opens the coun ter up and uses the mon i tor lanes func tion to in sure ev ery thing is
work ing prop erly. Joe uses the show sta tus op tion to check the bat tery level and de cides he has
enough juice to run an other 15 days, but he wants the first 15 days now.

6) Joe pops out the TAM card (that con tains the first 15 days) and in serts a new TAM Card to store t he data 
for the next few days.

7) Joe hands the first TAM Card to his boss and promptly re ceives a raise for such com mend able work!

Joe did ev ery thing cor rectly. The most im por tant thing to re mem ber about us ing TAM Cards as ex tended
mem ory is that the coun ter will only trans fer FILES to the TAM card, so you must en able daily or weekly file
cre ation to have data trans ferred au to mat i cally to the coun ter. If, when Joe re turns, he opens up the coun ter
and se lects Stop Col lec tion, the coun ter will im me di ately trans fer the last file to the TAM Card. 

Note that Joe did not have to wait un til the very end of the Start Col lecting pro cess to in sert a TAM Card. The
card can be in serted any time BE FORE col lect ing starts (in clud ing be fore the coun ter is started).

Joe can in sert/re move TAM cards at any time while col lect ing as long as a file is not closed when a TAM card
is out (if Joe re moved the card at 11:59pm and did not in sert an other un til 12:02am). If this hap pens, the
coun ter will no lon ger copy files out to the TAM.
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VI.d. Re trieving data from a coun ter with your TAM
As de scribed in the pre vi ous sec tion, you plug a TAM card into your coun ter and have the coun ter trans fer
data to the TAM as each file is cre ated. Al ter nately, you can use the TAM Card to re trieve files from a coun ter
any time af ter it has been col lected.

The SPACE key on the coun ter key pad is used to ac cess a va ri ety of TAM func tions, and will work when any
of the fol low ing screens are dis played on the coun ter:

SE LECT OP TION:
 (any op tion)

Phoe nix   Vx.xx?
  <(any mode)>

Pressing the SPACE key will, pro vid ing you have the TAM in ter face hard ware, cause the fol low ing se ries of
screens to ap pear:

In sert TAM Card
Into Slot...

If you press <En ter> key be fore in sert ing a TAM Card, you can see
what ver sion of the TAM Card Reader you have. See sec tion VI.b to de -
ter mine ver sion com pat i bil ity be tween the TAM Card and your coun ter
EPROM.

This screen ap pears any time a TAM Card is not in serted. Press the <Clear> key to re turn to the screen you
were at prior to press ing the <Space> key. In sert a TAM card to con tinue.

<aaaaa> <ss> TAM
<mm> Free   <x>F

<aaaaa> is the man u fac turer of the TAM card. <ss> is the size of the
TAM card. <mm> is the amount of mem ory left on the TAM card. <x>
is the num ber of data files stored on the TAM card.

This screen is the TAM STATUS SCREEN. This is a very im por tant screen be cause it tells you all about the
TAM card that is cur rently in serted. You should use this screen to ver ify that the TAM card you are in sert ing
has enough mem ory avail able for the use you in tend. In ad di tion, you can ver ify that the TAM card is op er at -
ing cor rectly. NOTE: It is nor mal for the first 12K of an erased TAM to be used.
Press <En ter> or <Space> to con tinue.

 No Unretrieved
Files In Coun ter

Unretrieved Data
Files In Mem:<x>

<x> is the num ber of 
unretrieved files in
the coun ter mem ory.

The coun ter is tell ing you if you have any unretrieved data files in the mem ory of the coun ter. The coun ter as -
sumes that you will want to trans fer any unretrieved data files to the TAM card, so it is in form ing you if there
are any.
If you have any unretrieved files in mem ory, the fol low ing screen will ap pear af ter you press <En ter>:

Copy Unretrieved
Data to TAM? Yes

Press <En ter> to se lect, <Space> or ar row keys to tog gle choice be -
tween Yes and No.

Se lect yes to copy all of the unretrieved data files to the TAM card. Se lect no to not copy the files. If you se lect
yes, the screen will change to show:

Copying Files
To TAM...

This will ap pear while the copy is go ing on. The green light will also be
on dur ing the copy.
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If the TAM Card does not have enough mem ory left to hold the file, then the fol low ing mes sage w ill ap pear:

TAM Card Is Out
   Of Mem ory!

Af ter all of the unretrieved files have been cop ied (if any), the coun ter will pres ent you with the TAM Func tions
Menu. The screen will change to show:

SE LECT FUNC TION:
  (func tion)

Use the ar row keys to se lect a func tion, press <En ter> to se lect it. You can press <Clear> at any time to
backup to pre vi ous screens. Press <Alt>+<Clear> to re turn com pletely out of the TAM Func tions.

The op tions avail able un der this menu are as fol lows:

Copy File To TAM
Erase TAM Card
Quit Func tions

The Quit Func tions op tion sim ply re turns you out of the TAM Func tions Menu (same as <Alt>+<Clear>).
The other op tions are de scribed be low.

VI.d.1. Copy File To TAM

This func tion is used to copy a file out of the mem ory of the coun ter and onto the TAM card. It does not mat ter
if the file has al ready been cop ied or if the file has been re trieved. Af ter se lect ing this op tion, the fol low ing
screen will ap pear:

ff:ssssssssss rt
zzzzzz  dddddddd

ff is the file num ber. ssssssssss is the Site ID of that file. r is the re trieved
flag (Y if re trieved, N if not). t is the type of data (R-Raw, B-Binned,
C-Count, S-Sen sor). zzzzzz is the size. dddddddd is the start date. 

For ex am ple, the fol low ing screen shows file #3 has a site ID of “Hello”, has never been re trieved, is binned
data, is 1300 bytes long, and data col lec tion started on March 3rd, 1993.

#3:Hello_____ nB
  1300  03/03/93

To copy this file to the TAM Card, press the <En ter> key. To se lect other files, press the ar row keys. To re turn 
to the TAM Func tions Menu, press <Clear>.

If the TAM Card does not have enough mem ory left to hold the file, then the fol low ing mes sage w ill ap pear:

TAM Card Is Out
   Of Mem ory!
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VI.d.2. Erase TAM Card

This func tion will erase a TAM Card thereby re mov ing all files stored on the card. Normally, us ers will use the
TrafMan Soft ware to do this func tion but it might be nec es sary for a user in the field to need to erase a TAM.

The TAM card will also main tain a flag on each file it con tains as to whether or not the data has ever been re -
trieved from the TAM Card and into your PC. If the TAM card con tains data files that have never been re -
trieved, the dis play will show:

Not All TAM Data
Re trieved! <ff>F

<ff> is the num ber of files on the TAM card that have not been re trieved.

Press <En ter> to con tinue, press <Clear> to abort. If you press <En ter>, the screen will show:

Sure You Want To
Erase TAM? No

Use the ar row keys to tog gle the an swer be tween Yes and No. Press
<En ter> to se lect, <Clear> to abort erase.

Dur ing the erase, the coun ter screen will change to show:

Erasing TAM Card
   <x>% Done

The <x> rep re sents what por tion of the erase has been com pleted (from 0 to 100 per cent). Time to erase a
typ i cal 256K TAM is about 50 sec onds. Larger TAMs re quire mul ti ples of 50 sec onds. For ex am ple a 512K
size TAM re quires twice as much time as 256K, or about 1 min ute and 40 sec onds.

Erasing a TAM does use up some bat tery power. Erasing one 256K TAM in 50 sec onds is equiv a lent to run -
ning the coun ter for about 20 min utes in nor mal op er a tion.

RE MEM BER: NEVER RE MOVE A TAM CARD WHEN THE GREEN LIGHT IS ON!

VI.e. TAM as a coun ter pro gram mer (Autostart)
A TAM card can be con fig ured to au to mat i cally set some or all of the coun ters op er at ing pa ram e ters when it
is in serted and the power is turned on. This is called Autostarting the coun ter and the TAM card used to do
this is called an Autostart Card. This is very use ful to setup a coun ter quickly when a known type of data/con -
fig u ra tion is to be used.

You must use the TrafMan Autostart Cre ation func tion to setup a TAM Card to be an Autostart card. Re fer to
the TrafMan Soft ware In struc tion Man ual for more in for ma tion. Note that set ting a TAM card to be an
Autostart card in no way in ter feres with the TAM cards abil ity to re trieve data from the coun t er. All other TAM
card fea tures are sup ported even if the TAM is con fig ured to be an Autostart card.

The autostart fea ture only works when an Autostart TAM card is in serted in the coun ter and the coun ter is
then turned on. In serting an Autostart card any time af ter a coun ter is on will have no af fect. You will know the
coun ter is autostarting when the green light blinks twice on power up (in stead of once).
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VII. In-Day Times
The Phoe nix has a spe cial func tion called In-Day Times. In-Day Times are time pe ri ods in the day that you
wish to Start and Stop col lect ing data. This is sim i lar to the Daily Files func tion ex cept you can Start and Stop
col lec tion sev eral dif fer ent times dur ing a 24 hour pe riod. The ba sic pur pose of this func tion is to han dle very
large data col lec tion re quire ments where you only have mem ory enough in the coun ter to store part of a day,
and you want to trans fer the data to a TAM card sev eral times dur ing the day.

A day can have up to four Start/Stop pe ri ods. You do not need to col lect data dur ing the en tire day nor do you 
need to make sure that these pe ri ods of col lec tion fol low each other ex actly. For ex am ple, you could col lect
data from 8am to noon, and then from 4pm to 8pm. The rest of the day no data would be col lected and the
coun ter is con sid ered to be in the Pre set Mode (see sec tion Iv.c.6).

In-Day times will work with any type of data col lec tion (Raw, Binned, Count, or Sen sor). If col lect ing Binned
or Count data and you do not spec ify an In-Day Stop Time at the end of an in ter val, then you will lose the data
of the cur rent in ter val un less the next In-Day Start time is the same as the cur rent In-Day stop time.

For ex am ple, sup pose you are col lect ing Binned data in 1 hour in ter vals and you have spec i fied an In-Day
pe riod from 10:00 to 11:30 and a sec ond In-Day Pe riod from 11:30 to 14:00. The coun ter will close the cur -
rent file at 11:30 and then open a new file im me di ately be cause the next In-Day pe riod starts at 11:30. The
cur rent binned data in ter val (which is from 11:00 to 11:59) will be pre served and will be writ ten to the sec ond
file as its first in ter val even though the file was opened at 11:30. This is iden ti cal to re triev ing the open file data
when it is in the mid dle of an in ter val.

On the other hand, had you spec i fied the sec ond pe riod to start at 12:00. Then all of the data from the 11:00 to 
11:59 in ter val will be lost and the first in ter val writ ten to the new file will start at 12:00.

You should be aware that In-Day times do not take af fect un til the coun ter first be gins data col lec tion ac cord -
ing to the Start Mode (which can be Now, Mid night, or at a Date & Time). Un til the very first file is opened ac -
cord ing to all other coun ter set tings, the In-Day Times will have no af fect.

To Setup a Coun ter to use In-Day Times:

1) Link to the coun ter with TrafMan (ver sion 3.50 or later) and go to the main link screen. You will see a
new op tion called Set In-Day Times on the menu.

2) Se lect the Con fig ure Sys tem op tion and setup all coun ter sys tem pa ram e ters.

3) Se lect the Set In-Day Times func tion and se lect the num ber (0 to 4) and the times of all In-Day Time pe -
ri ods. Note that you must en ter the times in or der from the ear li est to the lat est.

4) Se lect the Start Col lecting func tion and setup, test, and be gin data col lec tion.

That’s it. Af ter the very first file is opened the coun ter will then be gin to check the In-Day Time set tings to see if
any spe cific time pe ri ods in the day have been tagged for data col lec tion.
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To use a TAM card in con junc tion with the In-Day Times:

Be cause the In-Day Times func tion op er ates just like the Daily Files Func tion, each time a file is closed and a
TAM card has been in serted at the be gin ning of data col lec tion, then the newly closed file will be cop ied out
onto the TAM card. As time goes on and mem ory fills, the “Erase First File When No Mem” func tion will start
eras ing ear lier files that have al ready been cop ied to the TAM to make room for new files.

The field user sim ply has to go to the site, re move the TAM card that is in serted into the coun ter, and then in -
sert a blank re place ment card. The TAM card that was in the coun ter is then re turned to the of fice where it can 
be read and erased for fu ture use.
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VIII. Call-Back Sys tem
The Phoe nix has a func tion which al lows the coun ter to ac tu ally call up a re mote com puter with a mo dem and 
make a re port if a par tic u lar lane goes down. This could hap pen if a sen sor fails (such as a loop) or there is
some sort of other prob lem which causes the sys tem to stop col lect ing data prop erly.

The coun ter de ter mines if a lane has gone down based upon the num ber of SnMis (Sen sor Misses) that are
con tin u ously de tected. You can set the num ber of these SnMis that oc cur in a row (such as 15) to trig ger the
coun ter to make a call back and re port the fail ure.

The re mote com puter should be a PC com pat i ble com puter that is con nected to a Hayes com pat i ble smart
mo dem. You will also need to have TT-Link in stalled on the com puter (or any sim i lar com mu ni ca tion pro -
gram, such as Procomm).

Note that the Call Back func tion only op er ates when the coun ter setup as fol lows:

• It is in Raw or Binned data col lec tion mode.
• It is con nected to a Smart Mo dem.
• It is not cur rently be ing used, ei ther with the key board or through the se rial port.
• The # Of SnMis To Call Back ques tion is greater than zero (see be low).
• The Call Back Dial Com mand starts with a “AT” (see be low).
• It is col lect ing data.

If any of the above are not true, the the Call-Back sys tem is dis abled.

Fol low the be low steps to setup your coun ter to per form Call-Backs:

1) Link to the com puter us ing TrafMan V3.50 or later.

2) At the main link screen, press <Alt+F10>.

3) You will see two ques tions that per tain to the Call Back Func tion. These are “Call Back Dial Com -
mand?” and “# Of SnMis To Call Back?”.

4) Move the cur sor to the Call Back Dial Com mand ques tion. You must en ter in a valid dial com mand for
the  mo dem that is con nected to the coun ter. In most cases, this will be some thing like “ATDT<phone
num ber>”.

5) Move the cur sor to the # Of SnMis To Call Back ques tion. The de fault, zero, dis ables the Call-Back sys -
tem. En ter in any other num ber up to 250 to spec ify the num ber of SnMis that must oc cur on a lane in a
row be fore the call-back sys tem is trig gered.

6) Press <En ter> un til you have re turned to the main coun ter link screen, then press <Esc>.

7) If not con nected to a smart mo dem, then fol low all steps to setup coun ter to work with a smart mo dem.

8) Start the coun ter col lect ing data.

That’s it. The coun ter will do a Call-Back the next time a lane gets the cor rect amount of SnMis in a row.
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Fol low the be low steps to setup your com puter to re ceive Call-Backs:

1) Con nect your com puter to a smart mo dem that is con nected to an out side line.

2) Run the TT-Link Soft ware.

3) At the main con sole screen, press <F2> to setup the se rial pro to col.

4) Se lect the COM port and Baud Rate that the coun ter(s) will be call ing to make the Call-Back re p ort.

5) Type “AT” and press <En ter>. If you are com mu ni cat ing to the mo dem, you should re ceive a “OK” or
“0" as a re sponse. If you do not, then ei ther the mo dem is not work ing, you have not con nected the mo -
dem prop erly, or you have se lected the wrong COM Port or Baud rate.

6) Type “ATS0=1” and press <En ter>, this is the uni ver sal AT Com mand which tells your mo dem to an -
swer the phone when it rings and try to link to a re mote mo dem.

7) Press <Alt+C> to clear the screen.

You are now ready to re ceive in com ing Call-Backs. Op tionally, you can store the Call-Back re ports on disk
by press ing the <PgDn> key, se lect ing ASCII, and then en ter ing the name of the file to store the re ports to.

What Hap pens When A Coun ter Decides To Make A Call-Back?

The coun ter will dis play the fol low ing  first mes sage on the screen and then is sue the Call-Back Dial Com -
mand to the mo dem. Af ter the dial com mand  is sent, the coun ter dis plays the sec ond mes sage and waits for
a car rier to be de tected (will wait up to two min utes).

Call ing To Make
SnMis Re port...

Waiting For Host
Mo dem To An swer

If, af ter two min utes, no car rier is de tected. Then the coun ter will go back and re is sue the dial com mand and
wait again for a re mote car rier. This will go on for up to three at tempts be fore the coun ter gives up try ing to
com mu ni cate to a re mote com puter. If a re mote car rier is de tected, the coun ter dis plays the first mes sage
shown be low, sends the Call-Back re port, and then dis plays the sec ond mes sage shown be low while hang -
ing up the mo dem. Af ter the mo dem is dis con nected, the coun ter re turns to the <Smart Mo dem> screen
and waits for an other lane to fail or for the user to ac cess the se rial port or key board.

Sending Fail ure
Re port To PC...

Now Hanging Up
Mo dem...

The fail ure re port will be in the fol low ing for mat:

Phoe nix <ver sion> SnMis Call Back (Ser#:<ser #>) For Site: <site>
Time: <cur rent time>  Date: <cur rent date>
—-> SnMis Fail ure On Lane #<lane #>

Note that if you call up and com mu ni cate with the coun ter or you use the coun ters key board, then the
Call-Back sys tem is re set and you will be re called if a lane fails again. The coun ter pre sumes you will solve
the prob lem while you are us ing it (ei ther with the key pad or through the se rial port).
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IX. Ap pen dix
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Appendix A.Trou ble shoot ing

This Sec tion is in tended as a guide to wards in stal la tion trou ble shoot ing. It is in no way in tended for the ser -
vice or re pair of any type of Phoe nix sys tem. 

Some ba sic prob lems can al ways oc cur dur ing op er a tion.  Gen erally, they will be some small er ror in setup
or sen sor in stal la tion. Listed are some ba sic prob lems and pos si ble so lu tions. If you can not solve an in stal la -
tion prob lem, or if you find a new so lu tion to an old prob lem, please call Di a mond Traf fic Prod ucts. We are
glad to help solve any type of in stal la tion prob lem or re ceive new in stal la tion in for ma t ion.

Prob lem - Tubes are in stalled to col lect Raw or Binned data, but er rors keep oc cur ring in data col lec -
tion.

So lu tion - Are the tubes the same length? Are they stretched tight (both the same amount if us ing two
tubes per lane) across the road way? Are there holes in the tubes (you can check this by
plug ging the tube and putt ing it un der wa ter)? Is the end of the tube which is not be ing con -
nected plugged prop erly? 

Prob lem - I’ve in stalled loops in the road, but I am not get ting axle counts. Why?

So lu tion - The loops will not de tect in di vid ual ax les. They are Pres ence Sen sors which will let the
Phoe nix know if a ve hi cle is pres ent only. Tubes or Piezo Sen sors must be used for axle
count ing. If you are not equipped for tubes, and you need axle count ing ca pa bil ity, con tact
Di a mond Traf fic Prod ucts.

Prob lem - I’ve in stalled tubes to col lect raw ve hi cle data, but I keep get ting er rors. I check the “Test
Sen sor” op tion, and the tubes are func tion ing.

So lu tion - Are the tubes in the cor rect or der? Re mem ber - the tubes must be con nected in se quence
de pend ing on your lane as sign ment and con fig u ra tion. Check the Ta bles in Sec tion II.a for
con for ma tion. You may have a lane in stalled back wards. An other pos si ble prob lem is bi-di -
rec tional traf fic. Do you have the Di rec tional Op tion en abled?

Prob lem - I have in stalled a Phoe nix in a busy road way. The coun ter has stopped col lect ing data when
I ar rive. Ev ery thing seems to be work ing.

So lu tion - Check the Show Sta tus op tion. Is the mem ory full? You may need to re trieve the data from
the coun ter more of ten.
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Appendix B.Mem ory Us age

Each mode uses a dif fer ent amount of mem ory for stor ing traf fic data. This ap pen dix is in tended to give the
user an ap prox i ma tion of how long a Phoe nix Field Unit may col lect data be fore re trieval must be per formed.
Note that this is only a guide - it is rec om mended to re trieve data as of ten as is prac ti cal from the units, and
de let ing re trieved files from the mem ory (un less Erase First File When No Mem is en abled). Dif fer ent con fig u -
ra tions may store dif fer ent amounts of data. For ex am ple, the amount of mem ory to store a sin gle 2 axle ve hi -
cle in Raw Mode is 7 bytes if you are us ing axle sen sors, and 7 if you are us ing pres ence sen s ors (loops). A 5
axle ve hi cle in the same mode will take 13 bytes if you are us ing axle sen sors, but still seven if you are us ing
pres ence sen sors (the in di vid ual axle lengths are not stored since loops can not see the in di vid ual ax les).

The fol low ing ta bles give you for mu las for cal cu lat ing how much mem ory any par tic u lar s tor age mode might
take. Sim ply find the ta ble that most closely matches your ap pli ca tion, and fol low the steps de scribed.

Appendix B.1. Raw Data Col lec tion

Raw data stores each in di vid ual ve hi cle in mem ory, there fore the amount of mem ory used is di rectly de pend -
ent on how many ve hi cles pass the sen sors. An other im por tant fac tor is the num ber of ax les per ve hi cle
(more ax les re quire more mem ory).

Gen erally, you can use the av er age of 2.75 ax les per ve hi cle for most high ways. If your site dif fers from this,
you may wish to in crease or de crease the num bers given be low.

To cal cu late how many ve hi cles you can store with the Phoe nix fol low the be low steps:

n Cal cu late the base av er age num ber of bytes per ve hi cle us ing the chart be low:

SEN SOR
 CON FIG U RA TION

NOR MAL
RAW DATA

EN HANCED
RAW DATA

RAW DATA
WITH BINS

EN HANCED
& BINS

Axle-Axle
 Axle-Pres-Axle
Pres-Axle-Pres

8.5 12.5 13.5 17.5

Pres-Pres 7 9 12 14

n Di vide the To tal Mem ory of your coun ter mi nus 2000 (for over head) by the base num ber of bytes from the
chart above. The to tal amount of mem ory in your coun ter can be found us ing the Show Sta tus op tion (a
stan dard Phoe nix co mes with 68536, which gives about 7800 ve hi cles for Nor mal Raw Data, Axle-Axle
sen sors).
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Appendix B.2. Binned Data Col lec tion

Binned data stores data as the to tal num ber of ve hi cles in each bin cat e gory ev ery re cord i n ter val. The three
most im por tant fac tors are: Which bin cat e go ries are en abled, What are the re cord in ter val lengths, and How
many lanes are en abled.

Fol low the steps out lined be low to cal cu late how long your Phoe nix can col lect data with any given setup:

n Using the ta ble be low, cal cu late the base num ber of bytes in a sin gle re cord pe riod, for a sin gle lane. This
is done by add ing up all the dif fer ent modes you have en abled (Axle, Speed, Length, etc..). The ta ble
gives two val ues, the first is the de fault num ber if you have not mod i fied the bin ta ble con fig u ra tion, the
sec ond is a for mula you can use to cal cu late the num ber if you have put in your own bin ta ble spec i fi ca -
tions.
Note that “SnMis Bins” are cre ated if you se lect “View&Store” from the “SnMis Stor age Mode?” ques tion
in the Con fig ure Sys tem op tion.

Axle
Class

Speed
Class

Length
Class

Gap
Class

Head way
Class

Speed x
Length

Speed x
Axle

SnMis
Bins

26

2 x Bins

32

2 x Bins

26

2 x Bins

16

2 x Bins

16

2 x Bins

416
(2xSpd Bin)
xLength Bin

416
(2xSpd Bin)

xAxle Bin

8

n For ex am ple, if you were col lect ing Axle & Speed clas si fi ca tion, your base num ber of bytes would be 26 +
32 = 58 Bytes.

n Take your base num ber of bytes and mul ti ply it by the num ber of en abled lanes (in clud ing di rec tional
lanes). Thus, if you had lane 1 en abled with di rec tional, you would have two en abled lanes. This num ber is 
the BASE NUMBER FOR ALL LANES.

n Ad just the base num ber for all lanes by add ing 1 for each type of clas si fi ca tion you have en abled, ex cept
SpeedxLength and SpeedxAxle. If you en abled SpeedxLength, add in the num ber of Length Bins. If you
en abled SpeedxAxle, add in the num ber of Axle Bins.
For ex am ple, if you en abled Axle, Speed, and SpeedxAxle clas si fi ca tion, you would add 1 + 1 + 13 +
base num ber for all lanes = TO TAL NUMBER OF BYTES PER RE CORD IN TER VAL.

n The next step is to take the to tal num ber of bytes in your Phoe nix, sub tract 2000 (for over head), and di vide
it by the to tal num ber of bytes per re cord in ter val. This gives you the NUMBER OF RE CORD IN T ER VALS
THE MEM ORY WILL HOLD. To tal num ber of bytes in your Phoe nix can be de ter mined by us ing the S how
Sta tus op tion. A stan dard Phoe nix con tains 68632 bytes.

n Next, mul ti ply the to tal num ber of re cord in ter vals the mem ory will hold by the re cord in ter val length (in
min utes). This gives you the to tal length of time, in min utes, the Phoe nix will op er ate.

n You are ba si cally done. You can cal cu late num ber of hours by di vid ing the time in min utes by 60, or the
num ber of days by di vid ing the time in min utes by 1440.

The above sys tem works only if you do not have dif fer ent re cord in ter val lengths dur ing the day.
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Appendix B.3. Count Data Col lec tion

Count data stores the to tal num ber of ve hi cles (if us ing a pres ence sen sor) or the to tal num ber of ax les that
crossed the sen sors for a given time pe riod. The two fac tors to con sider are: How many lanes are en abled,
and What is the re cord in ter val length.

Fol low the steps out lined be low to cal cu late how long a Phoe nix will col lect count data:

n Mul ti ply the to tal num ber of en abled lanes by 2.

n Add one to the num ber. This is the TO TAL NUMBER OF BYTES PER RE CORD IN TER VAL.

n The next step is to take the to tal num ber of bytes in your Phoe nix, sub tract ing 2000 (for over head),  and di -
vide it by the to tal num ber of bytes per re cord in ter val. This gives you the NUMBER OF RE CORD IN TER -
VALS THE MEM ORY WILL HOLD. To tal num ber of bytes in your Phoe nix can be de ter mined by us ing the
Show Sta tus op tion. A stan dard Phoe nix con tains 68632 bytes.

n Next, mul ti ply the to tal num ber of re cord in ter vals the mem ory will hold by the re cord in ter val length (in
min utes). This gives you the to tal length of time, in min utes, the Phoe nix will op er ate.

n You are ba si cally done. You can cal cu late num ber of hours by di vid ing the time in min utes by 60, or the
num ber of days by di vid ing the time in min utes by 1440.

The above sys tem works only if you do not have dif fer ent re cord in ter val lengths dur ing the day.

Appendix B.4. Sen sor Data Col lec tion

Sen sor data stor age will store in mem ory each in di vid ual sen sor ac ti va tion. There fore, the more sen sor ac ti -
va tions you have, the quicker mem ory will run out.

Fol low the steps out line be low to cal cu late how many sen sor ac ti va tions can be stored in the mem ory of the
Phoe nix.

n Find out the to tal amount of mem ory in the Phoe nix. This can be de ter mined us ing the Show Sta tus op -
tion. A stan dard Phoe nix con tains 68632.

n Sub tract from the to tal amount of mem ory 2000 bytes, for over head.

n Di vide by 8. This will be the amount of sen sor ac ti va tions which can be stored in mem ory. A stan dard
Phoe nix will hold about 8300 sen sor ac ti va tions.
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Appendix C.Plugs & Con nec tors

This sec tion de scribes the phys i cal hard ware con nec tions for con nec tors on the Phoe nix. N ote that the Uni -
corn, Phoe nix, & Peg a sus all use iden ti cal and in ter change able (in most cases) con nec tors.

Phoe nix/Uni corn/Peg a sus 25 Pin Fe male Se rial In ter face Ca ble

Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor 25 Pin Fe male Sub-D Con nec tor

#1 - Re ceive Data (RXD) #2 - Trans mit Data (TXD)

#2 - Car rier De tect (DCD) #20 - Data Ter mi nal Ready (DTR)

#3 - Data Ter mi nal Ready (DTR) #6 - Data Set Ready (DSR)
#8 - Car rier De tect (DCD)

#4 - Ready To Send (RTS) #5 - Clear To Send (CTS)

#5 - Se rial Port En able (ENA) #1 - Frame Ground (GND)

#6 - Sig nal Ground (GND) #7 - Sig nal Ground (GND)
       (Shield)

#8 - Trans mit Data #3 - Re ceive Data (RXD)

#9 - Clear To Send (CTS) #4 - Ready To Send (RTS)

NOTE: On the Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor, pin #7 is not used, pins #3 and pin #6 get two
wires, and pins #5 and #6 are shorted to gether. 

Phoe nix/Uni corn/Peg a sus 9 Pin Fe male Se rial In ter face Ca ble

Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor 9 Pin Fe male Sub-D Con nec tor

#1 - Re ceive Data (RXD) #3 - Trans mit Data (TXD)

#2 - Car rier De tect (DCD) #4 - Data Ter mi nal Ready (DTR)

#3 - Data Ter mi nal Ready (DTR) #6 - Data Set Ready (DSR)
#1 - Car rier De tect (DCD)

#4 - Ready To Send (RTS) #8 - Clear To Send (CTS)

#5 - Se rial Port En able (ENA) #5 - Sig nal Ground (GND)

#6 - Sig nal Ground (GND) (Shield)

#8 - Trans mit Data #2 - Re ceive Data (RXD)

#9 - Clear To Send (CTS) #7 - Ready To Send (RTS)
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NOTE: On the Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor, pin #7 is not used, pin #3 gets two wires, and
pins #5 and #6 are shorted to gether.

Phoe nix/Uni corn/Peg a sus 25 Pin Male Mo dem In ter face Con nec tor

Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor 25 Pin Male Sub-D Con nec tor

#1 - Re ceive Data (RXD) #3 - Re ceive Data (RXD)

#2 - Car rier De tect (DCD) #8 - Car rier De tect (DCD)

#3 - Data Ter mi nal Ready (DTR) #20 - Data Ter mi nal Ready (DTR)

#5 - Se rial Port En able (ENA) #1 - Frame Ground (GND)

#6 - Sig nal Ground (GND) #7 - Sig nal Ground (GND)
       (Shield)

#8 - Trans mit Data #2 - Trans mit Data (TXD)

NOTE: On the Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor, pins #9 and #4 are shorted to gether and have no 
wires in serted, pin #5 and #6 are shorted to gether, pin #7 is not used, the RTS (#4) and CTS (#5) wires from 
the 25 Pin Sub-D are sol dered to gether and then sealed with heat shrink tub ing, and pin #6 gets two wires.

Phoe nix/Uni corn/Peg a sus 9 Pin Male Mo dem In ter face Con nec tor

Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor 9 Pin Male Sub-D Con nec tor

#1 - Re ceive Data (RXD) #2 - Re ceive Data (RXD)

#2 - Car rier De tect (DCD) #1 - Car rier De tect (DCD)

#3 - Data Ter mi nal Ready (DTR) #4 - Data Ter mi nal Ready (DTR)

#5 - Se rial Port En able (ENA) Shield

#6 - Sig nal Ground (GND) #5 - Sig nal Ground (GND)

#8 - Trans mit Data #3 - Trans mit Data (TXD)

NOTE: On the Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor, pins #9 and #4 are shorted to gether and have no 
wires in serted, pins #5 and #6 are shorted to gether, pin #7 is not used, and RTS (#7) and CTS (#8) wires
from the 9 Pin Sub-D are sol dered to gether and then sealed with heat shrink tub ing.

Phoe nix/Uni corn/Peg a sus Ex ter nal Loop Har ness Ca ble

Loop In put Num ber Wire Pair

#1 Green/Black

#2 White/Black
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#3 Red/Black

#4 Blue/Black

Phoe nix/Uni corn/Peg a sus Re mote Airswitch Har ness Ca ble

Name Wire Color Pin Num ber

In put #1 White A

In put #2 Green B

In put #3 Black C

In put #4 Yel low D

In put #5 Red G

In put #6 Or ange H

In put #7 Blue J

In put #8 Brown K

6 Volts Out put Red E

Ground Black F

NOTE: The Peg a sus and Uni corn only sup port up to 4 in puts.

Phoe nix 8 In put Re sis tive Har ness Ca ble

Name Wire Color Pin Num ber

In put #1 White A

In put #2 Green B

In put #3 Yel low D

In put #4 Or ange H

In put #5 Brown K

In put #6 Blue J

In put #7 Red G

In put #8 Black C

Com mon Bare Wire E

N/C N/C F
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Phoe nix 8 In put Piezo Elec tric Har ness Ca ble

Name Wire Color Pin Num ber

In put #1 White A

In put #2 Green B

In put #3 Yel low D

In put #4 Or ange H

In put #5 Brown K

In put #6 Blue J

In put #7 Red G

In put #8 Black C

N/C N/C E

Ground Bare Wire F

Phoe nix/Uni corn/Peg a sus 4 In put Piezo Elec tric Har ness Ca ble

Piezo Elec tric In put Num ber Wire Pair (Black is Ground)

#1 Red/Black

#2 White/Black

#3 Green/Black

#4 Blue/Black

Phoe nix/Uni corn/Peg a sus 4 In put Re sis tive Har ness Ca ble

Piezo Elec tric In put Num ber Wire Pair (Black is Com mon, not Ground!)

#1 Red/Black

#2 White/Black

#3 Green/Black

#4 Blue/Black
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Phoe nix/Uni corn/Peg a sus 7 Pin Power Con nec tor

Pin Num ber
(see di a gram be low)

In ter nal Wire Color
(ex ter nal color may dif fer) Func tion

#1 N/A None

#2 N/A None

#3 Green AC In put #1

#4 Blue So lar/12V DC In put

#5 White User Volt age Out put (6V)

#6 Green AC In put #2

#7 Black Ground

The fol low ing di a gram shows the pin num bers of the Phoe nix/Uni corn/Peg a sus 7 In put Con nec tor. The ori -
en ta tion of the di a gram is as if you were look ing di rectly at the con nec tor from the out side of the box.
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Appendix D.De fault Bin Ta bles

This ap pen dix de scribes the de fault bins cat e go ries that are  used with the Phoe nix. These “Bins” are used to 
to tal up all ve hi cles meet ing a pre de ter mined set of cri te ria. Note that this in for ma tion is ONLY used if you
con fig ure the Phoe nix to col lect data in its Binned Mode. Raw, Sen sor, and Count Modes do not bin data.

De fault Axle Bin Clas si fi ca tion Ta ble (Scheme-’F’)

Bin Num ber Axle Range Bin Cat e gory Name

#1 2 Mo tor cy cles

#2 2-4 Pas sen ger Cars (w/wo trail ers)

#3 2-5 Other two axle, 4 tire ve hi cles (w/wo trailer)

#4 2-3 Buses

#5 2-5 Two axle, six tire, sin gle trailer trucks

#6 3 Three axle, sin gle unit trucks

#7 4 Four axle, sin gle unit trucks

#8 3-4 Four or less axle, sin gle trailer trucks

#9 5 Five axle, sin gle trailer trucks

#10 6-10 Six or more axle, sin gle trailer trucks

#11 5 Five axle, multi-trailer trucks

#12 6 Six axle, multi-trailer trucks

#13 7-13 All Other Ve hi cles
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De fault Speed & Length Bin Clas si fi ca tion Ta ble

Bin Num ber Speed Range Length Range

#1 0.0 - 19.9 mph 0.0 - 5.9 feet

#2 20.0 - 24.9 mph 6.0 - 10.0 feet

#3 25.0 - 29.9 mph 10.1 - 14.9 feet

#4 30.0 - 34.0 mph 15.0 - 19.9 feet

#5 35.0 - 39.9 mph 20.0 - 24.9 feet

#6 40.0 - 44.9 mph 25.0 - 29.9 feet

#7 45.0 - 49.9 mph 30.0 - 39.9 feet

#8 50.0 - 54.9 mph 40.0 - 49.9 feet

#9 55.0 - 59.9 mph 50.0 - 59.9 feet

#10 60.0 - 64.9 mph 60.0 - 69.9 feet

#11 65.0 - 69.9 mph 70.0 - 79.9 feet

#12 70.0 - 74.9 mph 80.0 - 89.9 feet

#13 75.0 - 79.9 mph All Other Lengths

#14 80.0 - 84.9 mph

#15 85.0 - 89.9 mph

#16 All Other Speeds

De fault Gap and Head way Bin Clas si fi ca tion Ta ble

Bin Num ber Gap Bin Time Head way Bin Time

#1 00:00:03.00 00:00:03.00

#2 00:00:10.00 00:00:10.00

#3 00:00:15.00 00:00:15.00

#4 00:00:20.00 00:00:20.00

#5 00:00:30.00 00:00:30.00

#6 00:01:00.00 00:01:00.00

#7 00:02:00.00 00:02:00.00

#8 All Other Gaps All Other Head ways
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Appendix E.Road Tubes Prob lems & So lu tions

This ap pen dix dis cusses the var i ous prob lems that road tubes can cause. Road tubes pres ent their own
unique set of prob lems for au to matic ve hi cle clas si fi ers & coun ters. Be ing aware of these po ten tial prob lems
be fore in stall ing your road tubes can greatly re duce the fre quency of these prob lems.

This ap pen dix di vides each prob lem (or “er ror”) into a sep a rate sec tion, and then lists the known causes of
the prob lem.

Appendix E.1. Missed Axles

Missed ax les are the most fre quent er rors seen. They are caused, very sim ply, by the hard ware (airswitch) in -
side the coun ter not re port ing an ac tu a tion of the road tube when there is one. Some of the rea sons for this
are as fol lows:

n Speed and Spacing.
The airswitch in the Phoe nix is un doubt edly the best in the busi ness, how ever, even it is lim ited to 30
ac ti va tions per sec ond, or about 33ms per ac ti va tion. If a sec ond strike of the road tube oc curs faster
than 33ms, then the airswitch will not re port the sec ond ac ti va tion.

Does this ever hap pen? Yes, take for ex am ple a car tow ing a 2 axle travel trailer at 65mph. A travel
trailer typ i cally has a spac ing of 2.5ft be tween ax les, and 65mph is about 95 feet per sec ond. There -
fore, how long does it take be tween the first road tube hit by the travel trailer, and the sec ond. This is
(2.5ft/(95ft/sec)) = 26ms. The airswitch would not re port the sec ond axle of the travel trailer and this
axle would be missed by the Phoe nix.

n Lifted wheels.
Some trucks have an op tional axle which may be raised slightly off the ground (to save on tread wear).
The Phoe nix will prob a bly miss it, but some times it can show up as an er ror if hu man ob ser v a tion data
is be ing com pared to the coun ter and the ob server is not aware that the wheel is lifted.

n Bouncing Ve hi cles.
Al though un com mon, roads with dips or other ir reg u lar sur face fea tures can cause some truck ax les to 
bounce slightly. This can oc ca sional lead to missed ax les. Note that the Phoe nix looks at both sets of
road tube ac ti va tions, so this prob lem is min i mized.

n Im proper Road Tubes or In stal la tion.
The type, length, and method of in stal la tion of your road tubes can lead to in creas ing the num ber of
missed ax les; Al ways plug the end of with a suit able de vice (un less the road tube is shorter than 25
feet, and then DON’T plug it); al ways plug the road tube onto the coun ter noz zle all the way; al ways use 
an ap proved brand, size, and type of ma te rial for all of your road tubes; don’t over stretch the road
tubes be cause the di am e ter shrinks the more you stretch it.

n Weak Sig nal With Lon ger Road Tubes.
Very sim ply, the lon ger the road tube, the far ther the “sound” of an axle strik ing the road tube has to
travel. Make sure you use road tube lengths as rec om mended in the next sec tion.
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n Sound Wave In ter fer ence.
To un der stand why this is a prob lem, you should un der stand that the Phoe nix airswitch (like all
airswitches) uses a “sound wave” to de tect an axle hit. This wave is very sim i lar to a wa ter wave, in that
it starts at a point and moves down the road tube to the round piezo disk sen sor in the airswitch. It trav -
els down the road tube at the speed of sound, which is about 767 MPH at 20 de grees cel sius, or 1125
feet per sec ond. The force of this “wave” of sound bends the piezo disk in the coun ter which causes a
volt age spike to be gen er ated. It is this volt age spike which the Phoe nix de tects as an axle strike on the
road tube.
The fol low ing ex am ple shows how very close axle hits (such as with tan dem ax les on a truck) c an ac tu -
ally in ter fere with each other and cause a missed axle.

1) As sume you have a 50’ road tube stretched across a sin gle lane of traf fic. The road tube has
been stretched 50" to make it tight. The end of the tube on the road way is plugged and the other
end is plugged into a Phoe nix.

2) A 5 axle sin gle trailer truck trav el ing 55mph crosses the road tube.
3) The first axle is de tected with no prob lem.
4) The sec ond axle (the first axle of first tan dem pair) hits the road tube. This causes FOUR sound

waves to be gen er ated, TWO from each tire. 
5) The Left Tire will send two sound wave from it (1 in each di rec tion) and the Right Tire will send

two wave from it as well. The sound waves look some thing like the fol low ing:

—— < A  o  B > ————  < C  o  D > —— (to Phoe nix)

Each Let ter rep re sents a sound wave and the ar row next to the let ter shows the di rec tion the
sound wave is trav el ing.

6) At this point the fol low ing things will hap pen: Sound “A” will travel to the end of the road tube and 
be ab sorbed by the plug. Sound “B” and “C” will travel to wards each other, col lide, and be se ri -
ously weak ened. Sound “D”, how ever, will be un in hib ited and travel down the road tube to -
wards the airswitch on the Phoe nix.
Since all of the sound waves ex cept “D” have been de stroyed, we will only talk about sound
wave “D” for the rest of this sec tion, and it will be called the Wave.

7) The road tube has been stretched about 50", so it is now 54.16’ long. Pre suming the truck is in
the cen ter of the lane (lane be ing 12’ feet wide) and the truck is 8 feet wide, the Wave should s tart
at the 44’ mark.

8) The Wave will travel down the road tube to wards the Phoe nix and con tact the airswitch in about
39ms (ms stands for mil li sec onds, or thou sandths of a sec ond).

9) Af ter the Wave hits the airswitch, it will bounce back and re turn up the road tube to wards the ve -
hi cle. Thus, we have a weak ened re turn ing wave go ing back up the road tube.

10) The next axle on the truck hits the road tube about 56ms af ter the first (a 4.5ft spac ing typ i c al, on
a 55mph ve hi cle). Once again, an other Sound Wave “D” is gen er ated and trav els down the road
tube to wards the airswitch.

11) At this point we have the fol low ing:

—— D2 > ———— < D1 ———— Phoe nix

One wave trav el ing down, and one weaker wave re turn ing. They will, of course, col lide into each
other at some point in the road tube, weak en ing both waves so that the sec ond wave is to weak
to reg is ter as an axle strike.
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The ques tion then be comes, if this is caus ing missed ax les, why does a shorter road tube work b etter?
If you take a 30’ road tube, stretch it 50". Sound Wave “D” will start at about the 24’ mark, and there fore
will take only 21ms to reach the airswitch. Sim i lar ity, Sound Wave “D” will only take 21ms to re turn to
the start ing point (at the 24’ mark). This makes the to tal time only 42ms for the first Sound Wave “D” to
strike the airswitch and re turn to the start ing point.
This time is BE FORE the 56ms time it takes for the next axle to hit. There fore, the first Sound Wave “D” 
is past the point of or i gin and can not in ter fere with the next axle strike.

In sum mary, you are better off us ing shorter road tubes for faster speed ve hi cles. You are also better
off us ing shorter road tubes for ve hi cles which have closer axle spac ings (such as truck tan dem ax -
les).
To min i mize miss ing ax les and max i mize ac cu racy we sug gest us ing the fol low ing road tube lengths:
Speed       Road Tube Length
  ————————————————————-
    0-25mph         60 ft
   26-35mph         50 ft
   36-45mph         40 ft
      46+           30 ft

While a shorter road tube at faster speeds is al ways more ac cu rate, we do not sug gest us ing road
tubes shorter than 30’ due to the po ten tial dam age to an airswitch by very strong “sounds” (or sig -
nals).

Appendix E.2. Ex tra Axles

This er ror, while not fre quent, does hap pen. It is al most al ways a prob lem with the ac tual road tube in stal la -
tion, or with the road sur face. Causes of ex tra ax les are listed be low:

n Road Tube Bounce (Slap).
Since the road tubes are made of flex i ble rub ber, they move when they are hit. De pending on how
tightly they are stretched, how far apart the an chors to the road way are, and how heavy the ve hi cle
cross ing the tubes is, the road tube may move only slightly, or may move a lot. When a tire hits the road
tube nor mally, the airswitch is ac ti vated by the sound of that tire. If the road tube is moved a  lot, it will re -
turn quickly enough to its orig i nal po si tion and may “Slap” the road tube with enough force to ac tu ally
“sound” like an other axle.
This er ror is min i mized by the fact that the airswitch will not re-ac ti vate for at least 33ms, and the road
tube should be sta bi lized by then (but not al ways). You can also help this prob lem by tap ing the road
tube to the road at short in ter vals along its length.

n Rutted Pave ment.
DO NOT IN STALL ROAD TUBES OVER BADLY RUTTED PAVE MENT. This will cause the road tube to
bounce wildly when driven over by heavy ve hi cles. If you must in stall the road tubes in rut ted pave -
ment, tape them down heavily.

n Road Tubes Not Per pen dic u lar to Traf fic.
This er ror (usu ally only at slow speeds) is caused by a ve hi cle not hit ting the road tubes squarely. If the
ve hi cle is go ing slow enough, the left tire (or tires) and the right tire (or tires) will cause an in di vid ual ac -
ti va tion. This prob lem is most com monly seen in in ter sec tions, where ve hi cles are turn ing across the
road tubes at slow speeds.
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Appendix E.3. Bad Speed and/or Length

This prob lem is in fre quent, but can oc cur some times when the coun ter misses ax les. For ex am ple, as sume a 
2 axle, 8 foot axle spac ing, ve hi cle trav el ing 60 mph crosses two road tubes spaced 8 feet apart. The spac -
ings and tim ings oc curred as be low:

1) Road Tube #1 hit by first axle at 10:00:00.00000.
2) Road Tube #2 and #1 hit al most si mul ta neously by first and sec ond ax les at 10:00:00.09090.

Coun ter missed the Road Tube #2 hit (for what ever rea son).
3) Road Tube #2 hit by sec ond axle at 10:00:00.18181.

Since the coun ter waits for the first hit on #1, and the first hit on #2 to de ter mine the speed, the speed will be
de ter mined by the sec ond road tube #2 hit. This gives (8ft/.18181sec) = 44ft/sec, or 30mph. This is only 1/2
the ac tual ve hi cle speed! Since the speed is cal cu lated wrong, the coun ter will also give an in cor rect length
value for the ve hi cle.

Note that this er ror is re ally caused by a missed axle, the only dif fer ence is the Phoe nix was still able to cre ate
a ve hi cle from the data, so it gave the val ues it could.

Appendix E.4. SnMis (Sen sor Miss) for En tire Ve hi cle

Like the pre vi ous er ror, this prob lem only oc curs as a re sult of missed ax les. “SnMis” (for sen sor miss) is the
Phoe nix’s way of in di cat ing that it did not have enough sen sor data, or got sen sor data not in the right or der,
to make a ve hi cle. Once a sen sor miss oc curs, the Phoe nix blocks out all fur ther sen sor ac t i va tions on that
lane for 1 sec ond.

n SnMis #0 oc curs only with Axle-Pres-Axle or Pres-Axle-Pres com bi na tions. This er ror in di cates a im -
proper se quence of sen sor ac ti va tions or miss ing one or more ac ti va tions.

n SnMis #1 is that the coun ter only got a road tube 1 strike, with no fur ther road tube ac ti va tions. This can 
hap pen if a ve hi cle hits the first road tube, but misses the sec ond, while chang ing lanes.

n SnMis #2 is that the coun ter only got a road tube 2 strike, with out first get ting a road tube 1 strike. This,
like SnMis #1, can hap pen if a ve hi cle crosses into the lane but misses road tube #1.

n SnMis #3 is an overspeed or underspeed ve hi cle, and can op tion ally be used to in di cate ve hi cles
which only hit road tube 1 and road tube 2 once, with no fur ther ac ti va tions. Note that the coun ter will
nor mally turn these types of ac ti va tions into two axle ve hi cles with the axle length equal to the sen sor
spac ing.

Appendix E.5. One ve hi cle shown as two

This er ror is nor mally caused by a ve hi cle with an axle spac ing greater than the max i mum axle spac ing set -
ting in the con fig ure sys tem op tion. The coun ter de faults to 35.0’. This value can be in creased or de creased.

If you in crease this value, you run the risk of count ing ve hi cles trav el ing close to gether a s one ve hi cle (two
tail gat ing cars be come one ve hi cle, usu ally turned into a four axle Scheme-F Class #8).

This er ror can also be caused by missed ax les. The Phoe nix only re sets its time-out value af ter each axle hit, if 
you miss some and the coun ter does not re set its value, then the ve hi cle will be ended pre ma t urely.
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Appendix E.6. Two ve hi cles shown as one

This er ror, sim i lar to the pre vi ous er ror, is caused by two ve hi cles trav el ing close enough to gether to be
counted as one. Any ve hi cles closer than the max i mum axle spac ing value will be counted as one ve hi cle.

You can de crease the Max i mum Axle Spacing value to cor rect for this prob lem.

Appendix E.7. Road Tube Setup That Does Not Cause Er rors

The fol low ing sec tion de scribes var i ous road tube is sues which do not cause er rors. This is in cluded to dis -
pel any sus pi cions about these is sues caus ing prob lems.

n Coiled road tubes.
The ef fect of coiled road tubes ver sus non-coiled road tubes does not have a no tice able ef fect.
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