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WARRANTY

Mitron Systems Corporation warrants the MSC 3000 Recorder to be free from
defects in materials and workmanship for a period of one year. Liability under
this warranty is limited to repair or replacement of defective parts when the
equipment is shipped prepaid to Mitron's factory in Columbia, Maryland.
Mitron reserves the right to perform any necessary repairs or modification on
the customer’s premises.

Mitron does not assume any liability for consequential damages or damage
duetomisuse or unauthorized attachments. In no event shall Mitron be liable
for any damages, including loss of profits, lost savings or other incidental or
consequential damages resulting from the use or inability to use the MSC
3000 products. Mitron cannot assume responsibility for damage due to use
of any electrical circuit other than specified. In any event, Mitron's liability
shall not exceed the original purchase price.

SERVICE

Questions with regard to Mitron's warranty and service program and requests
for repairs and replacement parts should be directed to Mitron Systems
Corporation. A service representative may be reached by calling:

410/992-7700
or

800/638-9665 {8:00am - 5:00pm Eastern Time)

Should it become necessary to return equipment to Mitron for repair, call
800/638-9665 and request a Return Material Authorization number, RMA #.
The RMA # should be prominently displayed on the outside of the box. It is
very important that a note explaining the nature of the equipment problem be
included in the package. This note should provide the contact name and
telephone number as well. Following these simple procedures will save
several days of turn-around time,
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1.0

SECTION 1

INTRODUCTION

The MSC 3000 Traffic Recorder is a rugged, solid-state, self-contained,
two channel unit capable of recording traffic volume, speed or
classification at pre-selected time periods.

The MSC 3000 operates with pneumatic road tubes or output signals
generated from loop detectors. The roadside unit consists of an energy-
efficient microcomputer, removable CMOS memory packs, air
switches, optional loop detector connectors, C-size dry cell batteries
and provisions for connecting an easy-to-use programimer.

The recorder’s component parts are enclosed in a durable stainless
steel enclosure which is rust resistant and designed to withstand
vandalism as well as most environmental conditions. The air switch
and loop connectors are recessed to protect against handling damage.

Operation of the MSC 3000 traffic recorder has several simple phases.
First, the recorder is connected to appropriate input devices, cither
road tubes or loop detectors. The operator then inserts a memory pack
and connects the programmer. Using the programmer, the operator
enters identification information and operational parameters. This
data is stored in the memory pack along with vehicle counts, speed or
classification data. After an appropriate interval, the memdry pack is
retrieved. The memory pack is inserted in the MSC 3000 translator
which either prints a traffic engineering report or transfers the data to
a personal computer for analysis and printing.
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SECTION 2

2.0 FUNCTIONAL DESCRIPTIONS
2.1 Recorder

The primary function of the recorder is to accept pulses from either
pneumatic road tubes or loop detectors and store vehicle counts, speed
and classification data in memory packs. The recorder receives its basic
operating instructions, start time, sample time, date started, etc., from
the operator using a hand held programmer.

The recorder consists of a rust resistant stainless steel enclosure, two
air switches, two optional piezo sensor inputs, two optional loop
detector inputs, a micro-computer, 4 “C-size” non-rechargeable
alkaline batteries and one or two memory packs. (See Figure 1.)

2.2 Programmer

The primary function of the programmer is to provide the recorder with
the desired parameters required to coliect vehicle traffic or speed data
at the field location. With the programmer connected to the recorder,
the operator is prompted during the parameter entry sequence via the
liquid crystal displav.

Additionally, the programmer is used for: 1) determining if the road
tube, piezo sensor, or loop detector system malfunctioned during the
recording operation; 2) indicating low battery condition; 3) displaying
vehicle counts, speed rates and generating an audible tone each time
the recorder senses a vehicle count when in the test mode.

The programmer consists of a 20-key low profile keyboard, a six
character seven segment liquid crystal display and an audio device.
These components are contained in a hand held enclosure which is
attached to a six foot long cable and connector. (See Figure 2.)
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SECTION 2

Figure 2
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SECTION 2

2.3 Memory Pack

The primary function of the memory pack is to store header information
and accumulated traffic data. One memorv pack per channe’ is
inserted into the recorder. At the end of the recording period, the
memory pack(s) is removed and returned to the office where it will be
inserted into a translator.

An “electronic write protect” circuit is provided to eliminate the
possibility of an operator accidentally using the same memory pack at
more than one location. This feature will prevent the loss of previously
recorded counts. Prior to setting up the recorder, the memory pack(s)
should be ¢leared. (See MSC 3000 Translater Manual, Paragraph 3.7.)

The memory pack consists of CMOS RAM and a 2.8VDC lithium
battery. The standard memory pack is equipped with 8K bytes of
memory, enough storage for 14 days of volume using five minute
drops; 42 days of volume using fifteen minute drops; and 170 days of
volume using one hour drops. Three days of speed or classification
recording are possible when sampling every fifteen minutes.

The memory pack is enclosed in a small protective enclosure for ease
of insertion into the recorder and translator.

2.4 Power Source

The power source consists of 4 "C-size” non-rechargeable alkaline
batteries connected in series to supply 6VDC to the microcomputer
logic elements. These inexpensive batteries can be expected to provide
more than a year of operation. The voltage is automatically monitored
each time the recorder is installed at a field site. The operator has
several weeks of use remaining when the battery low indicator is turned
'ON.’

2-4



SECTION 2

The four batteries are retained in a plastic hole .i. - is reduces the
possibility of accidentally dislcdging the batteries by rough handling of
the recorder.

-- NOTE - -

Due to the extremely low current drain of the
recorder, the use of gold-tipped batteries is
highly recommended for best performance.

2.5 Eight-Lane Summator

The primary function of the 8-lane summator is to process vehicle data
of up to eight different traffic lanes simultaneously generated by the
digital loop detectors and direct it to either channel one or two of the
recorder. The summator's secondary function is toregulate the 12-volt
battery and supply a constant 5 volts to the summator and detector
circuitry. The summator also has an indicator and logic to monitor the
status of battery capacity.

2.6 Digital Loop Detectors

The primary function of the digital loop detector is to generate a single
pulse each time a vehicle passes over its corresponding external buried
loop. The MSC 3000 can be configured with either four or eight digital
loop detectors. Four detectors are mounted on one electronies prinied
circuit card. These digital loop detectors consume a small amount of
battery power and are capable of self-tuning to a wide range of
inductances.
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3.0

SECTION 3

OPERATIONAL MODE DESCRIP(IOn

The MSC 3000 recorder has three operational phases: 1) pre-record,
2) record. and 3) post-record. During the pre-record phase the
operator can enter commands via the programmer, conduct several
tests and enter parameters (hecader variables). During the recording
phase the recorder will not respond to commands from the programmer
other than to monitor the operation or terminate the recording phase
and enter the post-record phase. During the post-record phase the
recorder will respond to commands from the programmer to monitor
input failures or real time. The operator may optionally re-enter the
pre-record phase to setup a new recording.

3.1 Hose Connections

Prior to using the MSC 3000 traffic recorder, the pneumatic hoses must
be laid out appropriately for the desired recording. If you are usingloop
detectors instead of hoses or piczo sensors refer to Appendix A for
proper connections.

The MSC 3000 traffic counter will operate with either round tubes or
half round tubes. The field site should have the following:.

1. A smooth, straight roadway.

2. A rugged post, guard rail, light or
telephone pole securing the counter

3. Shoulders that will accommodate tube
clamps anchored with nails.

Always stretch the road tube approximately 10% of the distance
between road clamps, When recording high speed traffic, 40 MPH and
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SECTION 3

-
L}

over, use approximat...y o feet of road tube with the excess coiled up
neuar the counter. The coi diameter should not be less than 2 feet.
Bends or kinks will prevent the air pulse from reaching the counter.
When recording low speed raffic, 20 MPH and below. use the shortest
possible hose length. The road tube should be placed perpendicular to
the road. A skewed road tube will result in generating two counts per
2-axle vehicle rather than the desired one count per 2-axle vehicle.

The MSC 3000 traffic recorder may be used for single channel volume,
dual channel volume, two-way volume. speed or classification
recording. Each recording mode has its own correct hose layout.

3.1.1 Hose Layout for Single Channel Volume

Recorder I Recorder |

hi — 1 —

2 2

A single hose, connected to the channel 1 air
switch may be stretched across one or more

lanes.
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3.1.2 Hose Layout for Dual Channel Volume

l Recorder ]

1 pomn |

2

| |

NN NN VAV VA VaVe

Each air hose may be stretched across once
or more lanes.
3.1.3 Hose Layout for Two-Way Volume

It is important to connect the long tube to Channel 2 and the short tube
to Channel 1.

v\/v'vvv MNl\/vv
J/ I Recorder I
Recorder l 1 - |
T s | , J
, = | l
TAVAVAVAVAVA' A VAVAVE Ve Val
Example 1: Separate recording Example 2: Separate recording
of northbound (outside lane) and of northbound (inside lane) and
southbound {inside lane) traflic southbound [outside lane) traffic
on two lanes with road tubes. on two lanes with road tubes.
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| |
J, l l Recorder l

Recorder ’ 1 |

I T I
1 2 !
! | |

: |
Example 3: Separate recording Example 4: Separate recarding
of southbound trallic on two lanes of northbound traffic on two lanes
with road tubes. with road tuhes,

3.1.4 Hose Layout for Speed or Classification

NN NAN
|
Recorder |
1 )
|
2 —
|
|
NNV NN

Both hoses are streiched across only one lane. It is important that the
traffic crosses the Channel 1 hose before Channel 2. The nominal
distance between hoses should be sixteen feet (488 centimeters), The
actual hose spacing should be carefully measured to the nearest
centimeter for entry during the recorder setup. (See Sections 3.4.2 and
3.4.4.) It is important to use two hosecs of the same length. Hoses of
different lengths will introduce errors.
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SECTION 3

3.2 Power On

There is no power-on switch. Power is automatically turned 'ON’ when
either one of the two memory packs is inserted. To increase battery life,
remove both memory packs when the recorder is not in use.

-- NOTE --

The memory packs should be cleared in the
translator before use.

Connect the programmer to the recorder. Disregard any display that
may show on the programmer. You may press any key other than

TEET to display the firmware version number.

3.3 Memory Test

Before the recorder can be used to collect traffic counts, a memory test
must be performed to determine if (1) a previously recorded memory
pack from another site has been accidentally inserted, or (2) there has
been a memory pack component fajture since it was last used.

To initiate the memory test, depress the key marked TS on the
programmer. While the memory test is being performed, the

programmer will display

CH LC DATE Re-T 811 SA-T
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SECTION 3

If the memory pack is unused ai.J p. sses the test, the display will
change to

CH LC DATE Re-T S5T-T SA-”

Good

' 2%
INC

OFR MAF BATT

A pack with a hardware fault will result in a display of

CH LC DATE RE-T ST-7 SBAT

HHO

Skt rad
e T CPY MAa# BATT

while one that already contains data will be indicated by

CH {C DATE Re-T SI-T SA-T

5k

SUK 2w
- = I T
= wn e OPR MA# BATI

If the display says USE d and you know that the data in the pack is
no longer needed, you may press AU 1. The display will show

CH {C DATE Re-T ST-T SA-T

Erfatr

Q.JM W
Wo R

OPR MA# BATT
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SECTION 3

asking ifyou want to w.as. 1e pack. Press T £E 1 to erase the pack and
rerun the memory test.

- NOTE --

Unless the word [lCl O d is displayed on the
programmer, you cannot proceed to the next

operational mode. If BHd is displayed, you
must use another memory pack.

3.4 Input Test

After successfully completing the memory test, the operator must
perform the input test. This test accomplishes two things. It selects the
recorder mode (volume, speed, or classification) and it allows the
operator to check his road tube, piezo sensor or loop installation prior
to storing traffic counts.

3.4.1 Speed, Volume or Classification Selection

To initiate the Input Test, pressthe T Z&E 7
display} will show

key. The LCD (liquid érystal

CH LC DATE RE-T ST-T SA-T

5 Uorl

W
-~ s OPR MA# BATT

Press 1 for speed, 2 for volume or & for classification. The LCD will
confirm your selection. If you have made the wrong selection, press

CAN and select again. Once you proceed beyond this point. you
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¥

cannoi i ge this selection. Proceed to the input test appropriate to
the mode you have chosen.

3.4.2 Speed Mode — Input Test

The programmer now displays

CH LC DATE R:T ST-1 SA-T

CPEES |

+ 2L IE OPR MA+ BATI

Press T £S T and the programmer will prompt for the distance betwcen
the loops or tubes with

CH LC DATE RE-T ST-T SA.T

FAM )

W
—_ MI._J —M—.,- O MA® BATT

Enter the number of centimeters between the input tubes or between
the leading edges of the input loops. Accuracy of this measurement is
critical to the calibration of the recorder. If your measure is marked in
inches, multiply by 2.54 to obtain the number of centimeters. Aninch
to centimeter conversion table is provided in Appendix B.

-- NOTE --

The recorder will operate on distances of 122
cm (48 inches) to 732 cm (288 inches). |
However, for best results, use 488 cm (16 feet)
when possible.
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After entering the proper distance, press i.i: | and the divpiay will
change to

CH LC DATE RE-T S1-T SAT

P40

SUM 2w
[ IMC

QR MAs 3ATT

As eachvehicle passces, its speed will be displayed and an audible signal
will be generated.

If the speeds are incorrect, check all connections and press . - . to
reenter the distance measurement. When satisfied that the recorder is

operating correctly, press G AN, The display will go blank and you may
proceed with parameter entry (Section 3.5).

3.4.3 Volume Mode — Input Test

The programmer now displays

CH (C DATE RE-T ST-T SAT

ol |

SUM 2
MID INC

OPR MAR# BATT

Press TEST and the programmer will prompt with

CH LC BATE RET ST-T SaA-T

L or H

. S W
= WD e OPR MAF BATT
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SECTION 3

Enter 1 for loop inputs and ¢ for hoses o1 pic. » sensors. The
programmer will display the count for channel 1.

CH LC DATE RE-T 8T-1 SAT

S|

SUIM 2
B D M

CP3I MAs BATT

As each vehicle passes, the display will increment and the audible

signal will sound., At any time, you may press « or e to test the
corresponding channel. When satis{ied that the recorder is operating

correctly, press -, The display will go blank and you may proceed
with parameter entry (Section 3.5).

3.4.4 C(Classification Mode — Input Test

The prograimnmer now displays

CH LC DATE RE-T ST-T SAT

LLHSS

. M INC : MA#

Press T £& T and the programmer will prompt for the distance between

the hoses or piczo sensors with

CH LC DAIE Re-T S7-T SAT

sl

SLIM W
MID INC

OPR MA# BATT
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SECTION 3

Enter the number of centimeters betw en the input tubes. Accuracy
of this measurement is critical to the calibration of the recorder. If your
measure is marked in inches, multiply by 2.54 to obtain the number of

centimeters. An inch to centimeter conversion table is provided in
Appendix B.

-- NOTE --

The recorder will operate on distances of 122
cm {48 inches) to 732 cm (288 inches),
However, for best results, use 488 cm (16 feet)
when possible.

After entering the proper distance, press £ and the display will
change to

CH L C DATE RE-T S§T-T SA-T

zill

OFR Ma# BATT

SUM W
M INC

As each vehicle passes, its FWHA scheme “F” vehicle classification will
be displayed and an audible signal will be generated.

-- NOTE --

The MSC 3000 is available with special
software to classify vehicles according to
schemes other than the FWHA “F" scheme.
This special software will have a slightly
different display. For example, an MSC 3000
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SECTION 3

with the ¢ cate +f Pennsylvania classification
scheme will display

CH L C 2ATE RET §7-T S8AT

- PROO

Sk 2-W -
T QPR MA# BATT

If the classifications are incorrect, check all connections and press

TEET to reenter the distance measurement. When satisfied that the
recorder is operating correctly, press A%, The display will go blank
and your may proceed with parameter entry.

3.5 Parameter Entry

Parameter entry consists of entering the appropriate data in response
to a series of prompts. If an error is made while entering a parameter

entry, press &N and the prompt for that parameter will be
redisplayed. After each parameter has been entered, look at the display

to verify that it is correct. Then press ENT to store that parameter. If
an crror is discovered after = .| has been presscd, press © £ N toblank
the display and return to the start of parameter entry.

-- NOTE --

At any time during parameter entry, you may

start over by pressing € AN twice at most.

At the end of parameter entry, the display will again go blank. Press

ENT to proceed {volume mode only).
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3.5.1 <Chu.nel 1 (volume mode only)

The display will show

CH LC DATE RET §5i-T SAT

[ [H | ]

UM 2-W
wE T OPR WMAE BATT

indicating that you are starting to enter parameters for Channel 1 in
volume counting mode. Press ©RN7T.
3.5.2 Location Code

The display will prompt

CH LC DATE RET 57T SAT

SUK W
e T OPR MAZ BATI

Up to twelve digits may be entered, though only the last six can be
displayed. Ifthelast digit enteredisaO, 1, 2, 3 or 4, it will be interpreted
as the direction.

0 = no direction
1 = northbound
2 - eastbound
3 = southbound
4 = westbound

When the location code has been entered, or it none is desired, press

ENT.

3-13



SECTION 2

3.5.3 Date

The display will prompt

CH LC DATE RE-T ST-7 SAT

= X% opp vAd BAT

The date must be entered as six digits: two digits for the month, two
digits for the day and two digits for the year. The date will be displayed
with decimal points separating the month, day and year. For example,
March 5, 1987 will be entered as 030587 and will be displayed as

CH LC DATE RET SI-T SAT

[DEJDEEHU

2w -
= OPR WMA# BAT]

e

When the date has been entered, press =& 7.

3.5.4 Real Time

The display will prompt

CH L C DATE RE-T &T-T SAT

OPR MA# BATT
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This entry scts the real time clock in the reccrder. Four digits must be
entered in the 24 hour range, 0000 through 2359. For example, 9:15
am would be entered as 0915 and displayved as

CH LC DATZ RF-T 271 E&T

0515

SUm W
MID HC

QOPi? sfad BATT

2:30 pm would be entered as 1430. When the time has been entered,

press £[0% v, This zeros the seconds of the real time clock.

3.5.5 Start Time

The display will prompt

CH LC DATE RET ST-T SA-T

UM W
MID i,

OPR MA# BATT

Start time is entered in the same format as real time . Four digits must
be entered using a 24-hour format. The recorder can be programmed
to start on any hour, but the start time must be on the hour. The range
for start time is 0000 through 2300.
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3.5.6 Sample Time

The display will prompt

Ct L C DATE Ri-T 51T SA-T

M 2% opn MAF BATT

Sample time is the number of minutes between drops. Two digits must
be entered. The recorder will accept any sample time from 1 to 60

minutes.

-- NOTE --

If the MSC 3000 translator is to print a report
from the data, you must use a sample time of
05, 15, 30 or 60 minutes in volume mode or
15, 30 or 60 minutes in speed mode.

3.5.7 Divide (volume mode only)

The display will prompt

CH LC DATE RET ST.T SAT

RILE] W

w5 e OPR MA# BATT
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When recording with tna  ctive loops, press 7 . When using road tubes
o1 piezo sensors, press . For skewed road tubes on exit ramps, press
4. . 1f this parameter is not specified, the recorder will default to divide

by 2.
3.5.8 Summation {volume mode only)

The display will prompt

CH . C DATE RE-T 57T SAT

. Suv 2w
= ‘ﬁ m OPR MAR BATT

If the SUM/EID key is pressed at this point, the sum of Channels 1
and 2 will be stored in the Channel 1 memory pack. If summation is

not desired, press EN T,

3.5.9 Mid-Range (speed mode only)

The display will prompt

CH LC DATE RE-T ST-T SAT

+ == — OPR MA# BATT

The operator must enter 25, 30, 35, 40, 45, 50, 55 or 65. The selected
mid-range speed (in MPH) will become the center point of the twelve
speed bins.
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3.5.1L iv: Way (volume mode only)

The display will prompt

Ch LC DATE RET ST-T SAT

z

MW
WD NG

OPY MaA# BATT

The two-way feature allows recording separate volume counts for two
lanes of traffic on a single roadway using a short and a long tube.

See Section 3.1.3 for hose layout.

To select the two-way feature, press 2-W'/[N G, otherwise press =% 7.

3.5.11 Increment (speed mode only)

The display will prompt

CH LC DATE RE-T 51T SA-T

UM 29

o T OPR WMA# BATI

The operator must enter a 2 or 5 to select either 2MPH or 5MPH speed
bin sizes. The combination of the mid-range and the increment

selections determine the total range of speeds to be monitored and

recorded.
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3.5.12 Operator Number

The display will prompt

CH LC DAIE Re-T ST-T SAT

SUM W

wE T CPR NWAa# BATT

Up to six digits may be entered to identify the operator setting the

recorder. This parameter may be bypassed by pressing =~ %,

3.5.13 Machine Number

The display will prompt

CH LC DATE RE-T ST-T SAT

Sum 2w
MID NG

OPFR MA# BATT

Up to six digits may be entered to identify the recorder being used. This

=

parameter may be bypassed by pressing R
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3.5.14 Channel 2 (volume mode only)

If two channels of volume data are desired, press © N ¥, The display will
show

CH LC DATE RET ST7 SaT

[&[HET

M 2%
INC

QPR MAE BATT

indicating that you are star tmg to enter parameters for Channel 2 in

volume counting mode. Press -

3.5.15 Channel 2 Location Code (volume mode only)

The display will prompt

CH LC DATE RET ST-T SAT

. SUN' 2%
e M!D m OPI? Wi BHIT

The Channel 2 location code is entered in the same manner as Channel
1. When the location code has been entered, or if none is desired, press

ER
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3.5.16 Channel 2 Summation (.olu-.e mode only)

The display will prompt

Cr LC GATE Rz-T 5i-0 SAT

e BuM W oy R N
N o m OB5R mMar BATT

If the SUM /210 key is pressed at this point, the sum of Channels 1
and 2 will be stored in the Channel 2 memeory pack. If summation is

not desired, press LT,

3.6 Battery Check

When the battery voltage approaches its minimum operating level, the
black bar segment adjacent to BATT (low battery) will turn "'ON’ during
the parameter entry phase. Should this condition exist, the batteries
have approximately several weeks of useful life remaining and,
therefore, should be replaced.

CH L C DATE RE-T ST-T SA-T

SUM 2%

e T OPR MA# BATT

-- NOTE --

Premature failure of batteries can cause
malfunction of the recorder. Due to the
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extremely 10v. c-urrent drain, the use of gold-
tipped batteries is highly recommended.

3.7 Record

After all the parameters have been entered, the display will go blank.
If desired, the current real time may be verified using the monitor
feature described in Section 3.10.

Press 570, The display will show

CH LC DATL RE-T ST-T SAT

[EC |

S 2
Te e OFR MA# BATT

indicating that the recorder is now in the record phase. When the real
time reaches the start time, the recorder will begin accumulating
vehicle counts. After each subsequent sample time, these counts will
be stored in the memory pack(s).

The programmer may now be disconnected from the recorder. The
recorder should be closed, locked and secured {o an immovable object
with a chain.

3.8 Record Monitoring

While in the record phase, the operator may monitor the real-time clock
and the traffic recording.

To monitor real time, press I N 7. The display will show the time set
in the recorder's internal clock.
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) -
To mec.uto. the traffic recording. press ¥ NT a second time. If

recording spced data, the display will show the speed of each vehicle as
it passcs.

CH tC DAIE Re-T ST-T SA-T

aF dldl

- wE e CPR MAF BATT

Likewise, if recording classification data, it will show the class of each
vehicle.

CH LC DATE RE-T ST-T SA-T

il

- e OPR MaA# BATT

During volume recording, the display will show the channel 1 count for
the current sample time.

CH LC DATE R=-T STT SAT

*
L]
SUW W

- "o T OPR MA# BATT

As each vehicle passes, the count will increase. At any time, you may

press 1 or £ to view the corresponding channel. The count will be reset
to zero each time the data is dumped into the memory pack.

To terminate the record monitor, press C &,
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3.9 Record Termination

After collecting the desired data, the operator has two choices:

1) To terminate a recording session at a location when the meinory
packs will be returned to the office for translation;

2} To end a recording session at a location and move the recorder to
another location for additional counting and recording within the same

memory packs.

To terminate a recording session, reconnect the programmer. Press

£V and then {. Wait for the display to clear, then remove the memory
packs.

To remove the recorder to another location and continue recording in

I T
L

the same memory packs, press S T and then €. Set the recorder in
the new location and enter parameters for the new location. Do NOT

remove memory packs.

If the display shows

CH LC DAYE RE-T ST-T SA-T

FULL ‘

W
w5 T QPR MA# BATT

when EOT is entered, one or both memory packs have overflowed.
Cleared packs must be inserted to collect more data.
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3.10 Monitor

The monitor feature has two medes of operation: 1) it allows the
operator to display real time, and 2) it allows the operator to determine
prior toreturning to the office with memory packs if the road tube, piezo
sensor or loop detector failed (input failure) during the recording
sessions. The recorder automatically stores the maximum number of
consecutive hours that passed with no traffic pulses from either the
road tubes or loop detectors. A maximum of 99 hours with no traffic
counts is monitored.

To monitor real time, press ¥ (3% . The display will show real time.

=
K

MONT a second time. The

To initiate the input failure test, press %
display will show

CH LC DATE RET SET SAT

or

. SukA 2-W
S vl OPR Ma# BATT

asking which channel is to be displayed. If Channel 1 is desired, press

1. If Channel 2 is desired, press 2. The maximum number of
consecutive hours with no traffic on the channel selected will be

displayed.

To change the monitored channel, simply press the appropriate

channel number. To exit, either monitor mode, press (A,
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3.11 Eight-Lane Summator (optional)
3.11.1 Power On/Off Switch

The power on/off switch controls 12V battery voltage to the 5VIDC
regulator circuitry. The output of the regulator is connected to the
summator and digital loop detector logic. Turning '‘ON’ this power
switch will enable only the summator and digital loop detectors. Power
will not be supplicd to the MSC 3000 recorder with the use of this
switch. {Sce Section 3.2 for recorder power operation description.)
When the summator and digital loop detector are not in service, this
on/off switch should be turned 'OFF" in order to conserve battery
power.

3.11.2 Battery Indicator

A battery LED indicator has been provided to indicate the status of the
battery. Three important conditions are monitored: (1) fully charged,
(2) charging required and (3) cut-off voltage reached. When the
indicator is blinking every three scconds, it indicates a fully charged
battery, when blinking every ten seconds, it indicates charging required
and when the indicator is not blinking, the cut-off voltage of the battery
has been reached and power is automatically disconnected from the
load.

Lead-acid rechargeable batterics that are connected to a load and
operated at or below the cut-off voltage level can be severely damaged.
To eliminate this possibility a logic circuit monitors the battery voltage
and automatically disconnects the summator and digital detector
circuits when the cut-off voltage has been sensed.
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3.11.3 Lane Switches

There are eight lane toggle switches located next to the 12V battery.
These switches allow the technician t . summate [add) anv combination
of the eight lanes into either channel one or two of the recorder. An off
position for all eight lanes is provided. The switches are marked CHI,
OFF. CH2 for each lane. The position of the toggle switch determines
the desired summation sclection. (Sce example, Figure 1.)

3.12 Digital Loop Detector {optional)

3.12.1 Test Mode

The T52&E" switch is used to visibly test the operation of the loop
installation. After the loop detector connector wires are connected to
the lead-in wires from the buried loops in the roadway, turn on the
power switch. Depressingthe © £ & switch will power up thelane LED
indicators for a five-minute period only (this is a power saving feature}.
If more than five minutes is required, the switch may be depressed
again after the first five minute period has elapsed. Each time a vehicle
passes over the buried loop, the corresponding lane LED will activate.
The length of LED on-time will be determined by how long the vehicle
is over the loop. )

3.12.2 8-Position Dip Switch
One 8-position dip switch is located on the top of each digital loop
detector printed circuit board (sec Figure 2). The switch selections give

the technician the option of selecting the following operating
parameters.
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Switch Position

3and 4

SECTION 3

Functional Deseription

Sets the “fail select mode.”

1 {ON) If the lnop or lead-in wire fails to
operate properly, the corresponding detector
will originate a contnuous call.

1 (OFF) will disable this function.

Sets the general speed range for the board.
2 (OFF) is for traffic operating at speeds of 40
MFPE1I or less.

2 (ON) is for traffic operating at spceds of 41
MPH or more,

If the speed of the traffic is unknown or varies
widely, set switch position 2 (ON).

Sets the sensitivity of the board.
4 {OFF) 3 (OFF)
4 (ON) 3 (OFF)
4 (OFF) 3 (ON)
4 (ON) 3 (ON)
The sensitivity is normally set to the highest

Low sensitivity
Med Low sensitivity
Med Hi sensitivity

Hi sensitivity

level which will not generate a pulse from
vehicles in the adjacent lanes.

Changes dctector #1 frequency. Used when
two detector boards are installed and cross
talk between lanes is experienced.

Changes detector #2 frequency. Used when,

two detector boards are installed and cross
talk between lanes is experienced.
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Switen b stion Functional Deseription
7 Changes detector #3 frequency. Used when

two detector boards are installed and cross
talk between lanes is experienced.

8 Changes detector #4 {requency. Used when
two detcetor boards are installed and cross
talk between lanes is experienced.

3.13 Lead-Acid Rechargeable Battery (optional)

3.13.1 Type

Arechargeable, lead-acid battery with a nominal open circuit operates
at 12.7 volts, Nominal capacity at 68°F at the 20-hour rate is 6.0
ampere hours. This battery has an operating temperature range of
-60°F (-51°C} to 140°F (60°C]}.

3.13.2 Battery Life (Lead-acid type)

Insimple terms, a batteryis a single or group of cells connected together
to furnish electric current. The typical lead-acid battery is made up of
positive and negative plates immersed in an acid electrolyte chemical
compound. Charging the battery with an external source allows it to
generate and store clectric current for prolonged periods of time, When
a load is connected across the battery terminals, the battery will give
up {(discharge) its stored electric current at a rate determined by the
load resistance. Each time the battery is charged and discharged, there
is aloss of positive and negative plate material. Temperatures can effect
a battery’s overall performance because the chemical compound is very
active at high temperatures and inactive at low temperatures.
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Itis important to remember that batteries wear out. A new bau: ry will
perform within the manufacturer’s specifications the first time used.
However, depending on the “use factors,” the battery might only deliver
50% of its rated capacity after only 30 charge and discharge cycles.

To understand why it’s difficult to accurately predict how much life is
in a used battery, several historical "use factors™ need to be known in
absolute terms. The following is a list of these factors.

]
2

(13 storage temperature and time
(2}
(3} discharge voltage level per cycle
()

}

)

operating temperature, load resistance and time

A

4] amount of discharge capacity per cycle

1

(
(6

number of discharge cycles
charging voltage and time

In order to assist the traffic engincer in determining the status of the
battery without recording the “use factors” on a daily basis. a logic
circuit with an LED indicator has been provided. {See Section 3.11.2
for details.} This does not indicate capacity remaining, but only
conditioned status.

An alternate method of determining battery capacity is to charge the
battery until the open terminal voltage is equal to 2.35 VDC per cell
(14.1 VDC). With the charger disconnected, connect a two ohm 60 watt
resistor to the battery terminals. With a volt meter connected to the
battery terminals, record the time in minutes that it takes the voltage
to drop to 9.0 VDC. (Caution: The resistor will be hot.) When the
battery is new, it should take 30 minutes, indicating that the battery
has the capability of supplying a full 6 ampere hours of electric current.
If the 9.0 VDC is reached in less than 30 minutes, take that time and
divide it by 30. The resultant number will be equal to the percentage
of battery capacity available.

Example: 9.0 VDC was reached in 23 minutes.
23 + 30 =.76 or 76%
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The battery when fully charged willonly delivir 74 ofitsrated capacity
or .76 x 6 AH = 4,56 AH. Recharge the battery prior to use.

Each time abatteryisused, its future capacity is afiected by the manner
in which it is used and the number of times it is recharged. Eventually
the battery's capacity will be lowered to a level where it will require

replacement.
3.13.3 Systemn Capacity Rating
Battery Capacity Table In Days At 70°F (21°C}

For a New Battery Charged
Within Manufactaare Specifications

Number Sensitivity at High Scan Rate

of Lanes

Active High Medium High Medium Low Low
1 67 a5 112 122
2 45 67 80 108
3 33 52 84 g5
4 27 42 62 84
5 22 36 45 73,
6 19 31 40 67
7 16 27 36 61
8 15 24 33 o6

Increasing the operating temperature of the battery to 120°F (49°C) will
increase the number of days by 10%. Decreasing the operating
temperature of the battery to 0°F (-18°C) will decrease the number of
days by 30%.
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3.13.4 Charging Methods

The life and performance of the battery is a function of the charger and
how it is used. In all cases, the initial current should not exceed 3
amperes. The battery is fully charged when the voltage at room
temperature is maintained at 14.1 volts and the current drops to a level
of 60 (+ 20) miliamps.

3.13.5 Battery Care and Maintenance

3.13.5.1 Inspection

Pricr to putting a battery in service, it should be inspected for leaks.
Small amounts of sulphuric acid electrolyte can damage electronic
components or cause severe burns to skin and eycs.

3.13.5.2 Importance of Ventilation

Recharging should always be done in well ventilated room to eliminate

the possibility of a spark causing an explosion due to hydrogen and
oxygen gas accumulation.

3.13.5.3 Self-Discharge

High temperatures increase the rate of self-discharge when in storage
or not in service. In general, the rate of self-discharge can be expected
to double for each 20°F (11°C) rise in temperature above 70°F {21°C).
Batteries stored at 0°F {-18°C) lose 5% of capacily in six months while
at 100°F (38°C]), lose 90%.
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3.13.5.4 Boost [ »n Fing

To maintain a battery at ready condition during storage, it is suggested
that boost charging be conducted at the following intervals relative to
storage temperatures.

Storage Temperature Boost Charge in Maonths
0° to 30°F 24
31° to BO°F 18
61° to BO°F 9

Boost charging can be accomplished by connecting a constant voltage
of 14.1 volts at a maximum of 3 amperes for a period of 10-20 hours
(follow general charging rules).

Cold storage at 30°F or less is highly recommended to extend the life of
the battery and to reduce boost charging periods. Less boost charging
will extend the battery’s life cycle.

3.14 Loop Connector Cable (optional)

Supplied with each digital loop detector printed circuit card is onc
water-tight eight-pin prewired connector used to connect the loop lead-
in wires to the digital loop detectors. Inter-connect the wires as shown
in Figure 3 for proper operation.
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Example:
3 Lanes North
3 Lanes South
CIHl1 QFF CH2

1 = 1
2 = 2
3 = 3
4 @ 4
5 D 5
6 (O =l 6
7 =D 7
8 @ 8

Figure 1
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- 0N

sl e B 4L LVl I

@2
®3

TEST

®

= ON

O=IC (N LD B —

®5
@6
®7
®8
TEST

®

Figure 2
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CONNECTOR WIRING DLAT ¢ "M

LOOP #1 LOOP #2
_ Black Black
Red Green Lancs 1 -4
== @]
—] -
— o2
I
I = ®3
@4
Black Black
Blue White
LOOP #3 LOOP #4
LOOP #h LOOP #6
Black Black
Red Green Lanes 5 - 8
_ 5
—3 ®7
— ==
o8
Black Black
Blue While
LOQOP #7 LOOP #8
NOTE: Wires are twisted pairs.
Figure 3
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4.0 FIELD OPERATING PROCEL Jit.. 't EXAMPLES

The following represents the SHORT FORM Operator's Guide.  (All
information contained represents erzamples only.)

4,1 Volume, Basic One Channel Example

* Connect a road tube, piezo sensor or loop detector output
to Channel 1.
* Insert a memory pack in position #1.

* Connect the programmer.

PROGRAMMER COMMENTS
I & &
CH LC DA RET STT SAT The programmer is now testing the

memory pack. A 10K memory pack

will take approximately 18

; seconds.
+— == =X OpR MA# BATT

CH tC DATE RE-T ST-T SA°

D [:] D d j The memory pack passed the test.

CPR MA# BATT

MID INC

Enter the test phase before
recording.
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CH

PROGRAMM. ity

LC DATE

RE-T ST-T SAT

i

or [

+ 22X OPR MA# BATT
f.j‘-

CH LC DATE RET S5T-7 SBAT

. UM 2w

-~ WD W OPR WA# BAT
o= oE g S
FTEST

CH LC DAt RE-Y ST.T SA-T

- H

ik
Al%

OPR MA# BATT

4-2
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COMMENTS

Therecorderis asking which mode,
speed, volume or classification.

Select volume.

Test the input.

Are you using inductive loops or
pneumatic hoses?

*{Sclect hose if you are using piezo
SCNSOrs.)

Sclect hose input.
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.. ‘GRAMMER COMMENTS

Each time a vehicle crosses over
the road tube or piezo scnsor, the

CH LC DATE RET STT SAT display will increment one count.
. Simultancously, a response from
. the audio alarm will be heard,
y _ Because we are using a hose input,

+ L I Ok MAr BAT g, P
every second axle is counted.

When satisfied that the installation
of the hose, piezo sensor or loop is
correct, proceced with parameter
entries.

Cancel the input test.

CH LC DATE RZT $.T SA-T

The display goes blank.

SUM W
e T OPR MA# BATT .

R Enter the parameter entry phase.
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PROGRAMMER

Cormo o CODATE T 5T saT

L

SN opn MAs BATT

MDD

ChH LC DATE RE-T ST-T SAT

4 XM 2w r 1
s X OPR MAr BATT

T
@
e

CH LC DATE RE-T 817 SAT

- d5

- WE e OPR MA# BATI

4-4
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COMMENTY

Channel 1 parameters must be
entered.

Location code?

Route 35 northbound.
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PROGRAMMER CC MENTS

CH LC DATE RE-T S1-T SA-T

S

What is today’'s date?
+ &% X ocr MAr BATT
Tonon Ty B September 7, 1987.

CH L C DATE RET §7-T SAT

150 1 |

SR 2w

s o CPY MA# BATT
Lok ™

CH LC DATt RE-T S§T-T SA-T

What time is it now?

SM 2% PR MA# BAT

= WMo e
P,
G S T~ 1:32 p.m.
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COMMENTS

PROGRAMMER

CH LC DATL RET 817 SAT

34c

SUR 2
" T CPIR MAZ BATIT

CH LC DAIE RET &7 SAT
= What time should the recording

begin?

SUM 2
e e OPR WA# BATT

2:00 p.m.

CH tC DATE Rz-7T §°T SBAT

I

OPR MAR BATT

. -
* D NG
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PROGRAMI ik

CH +C DAL RET STT

SA-T

L B 2IW O opr MAL

CH LC DATE ReT &°-T

BATT

SA-T

il

.

. SIM 2w

+ 2 ZE opp MA# BATT
AT

CH LC DATE RET ST1 SAT

: I ZE OPR MA# BATT

4-7
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COMMENTS

How often should the recorder take
counts?

Every {ive minutes.

What is the appropriate divide fac-
tor?

Divide by 2 for road tubes and piezo
SENsors.
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i \GRAMMER COMMENTS

CH LC DATL RE-T O BI-T SAT

0

CPR MA* ZATT

SUM 2w
* M NG

CH LC DATE RE-T S7-T SA-

Do vou want to sum both inputs
into the Channel 1 memory pack?

. SLMA -
vl OFR MA# BATT
[f—‘ [}:‘\‘, No.

CH tC DATE RET ST-T SAT

Do you want to use the two-way
- feature?

- BMZW R MAY BATT

N No.

i
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PROGRAMMER COMMENTS

CH LC DAt Re-T ST-T SA-T

l J What is your operator number?
. 5L -
-~ v e QIR MaA# BATT
o7 Operator number twenty-two.

Co LT DAL RE-T -7 SAT

£

N SLUM Wy o
~ D e OPR Ma# BA™

CH LC DATE RE-T ST-T SA-T

What is the number of this
— recorder?

+ LY ooy pAr BATT

Vé This is recorder number 7.
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PROGRAMMER CO, MENTS

CH LC DATE RE-T 5117 SAT

SUM 2

- -P-;;-:- v OPR WA# BATT

Ch LC DAL RLT 81T Sa7

The parameter entry phase is

finished.
. S W -
-~ W e OPR MA# BATI
doe Start the record phase now.

CH LC DATE RE-T ST.T SA-T

l_ E [ Therecorder is in the record phasec.

o MW opy MAF BATT

| S L'

* At2:00 p.m. the recorder will start counting vehicles and storing the
total in the memory pack every five minutes.

* Remove the programmer. Close and secure the recorder.

* After the record interval, open the recorder and connect the pro-
grammer. Terminate the recording using the following steps:
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PROGRAMMER COMMENTS
E &7 O Terminate the recording.

CH LC DATE Re-7 31-T SAT

The display goes blank.

— MW oon hear BATT
KT [l
v om Verify the correct time.

CH LC DATE RE-T ST SA.T

L]
I D.LI I@ It is now 10:44 a.m.

o M I opp MAER BATT

WO RT Check for input failure.

CH LC DAYE RET §°7 3AT

Do you want to check Channel 1 or
D |— Channel 27

SUM 2% -
o e QPR WAR SATT

i Check Channel 1.
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PROGRAMLI. ik

CH tC DATE RET §T-T SAT

0 Ihr)

S 24
MiD NG

QPR MaA# BaT

CH LC DATE RE-T 8T-T SAT

OPR MA# BATY

7|y
b

MIT

SECTION 4

COMMENTS

There was one hour in which no
input was detected. This could be
due to lack of traffic or a damaged
hose.

Cancel the monitor feature,

The display goes blank.

*+ Remove the memory pack and return it to the office for analysis.
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4.2 3.‘'ume, Basic Two Channel Example

¢+ Connect two road tubes, two piezo sensors or two loop
detector outputs to Channel 1 and Channel 2.

* insert a memory pack in each of the two slots, MP1 and MPZ2.

* Connect the programmer.

PROGRAMMER COMMENTS

CH LC DATE RET ST-T SAT _ ,
The progranumer is now testing the

memory pack. 10K memory packs

will take approximately 18 seconds

- ach.
- M2 opR MAF BATT eac

CH LC DATE RE-T ST-T SA-T

E D D d The memory packs passed the test.

UM W
MID INC

OPR MA# BATT

T8 Enter the test phase before record-

ing.

CH LC DATE RE-T SI-T SA-T

The recorderis asking which mode,
D I_ speed, volume or classification.
SUM 2w
vl v OPR MA# BATT

4-13



PROGRAMMER

LC DAYE RE-T ST7 SAT

ot

OPR MAs

CH

BATT

-
MG INC

RE-T 5T SA-T

-

BATT

CH LC DATE

OFR MA#

Re-1 51T SA-Y

I

BATT

CH LC DAL

L ]

L J
Sk
WO

2-W
INC

OPR MA#

4-14
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Select volume.

Test the input.

Are you using inductive loops or
pneumatic hoses?
*(Select hose if you are using piezo

SEensors.)

Select hose input.

Each time a vehicle crosses over
the road tube or piezo sensor, the
display will increment one count.
Simultaneously, a response from
the audio alarm will be heard.
Because we are using a hose input,
every second axle is counted.



PROGRAMMER
7

CH LC DATE RE-T E7-T SA-T

i

.....

z
I

OFk MAs BAT

CH LC DATE RE-T ST-T SAT

R MaF BATT

4-15
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= IMENTS

Now. select Channel 2.

The programmer will now indicate
vchicles passing over the Channel
2 hosc. When satisfied that the
installation of the hose, piezo sen-
sor or loc o is correct. proceed with
parameter entries.

Cancel the input test.

The display goes blank.

Enter the parameter entry phase.
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PROGRAMMER COMMENTS
CH LC DATE Re-T ST-T SAT
[ H- l Channel 1 parameters must be
. entered.
BN W

ey ORPR MAE BATI

What is the location code for

Channel 17
. SUNM 2w )
= uT W OPR MAs BATT

Route 35 northbound.

CH LC DATE RE-T S7-T SAT

sv 2w 3 5

s v OF% MAs 3ATT
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CH

PROGRAM -iiv.

LC DATE

RET STT SAT

CH tC DATE

RE-T §-T 5a-7

CH LC

UH0 18 |

MID

A

I

DATE

INC

]

RE-T

OPY MA® BATT

ST-T SAT

CPR WA BATT

4-17

OPR MAF BATT

COMMENTS

What is today’s date?

September 7, 1987,

What time is it now?

1:32 p.m.

SECTION 4
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viv 'GRAMMER COMMENTS

CH LC DATE RE-T ST-T SAT

ESs

. UM 2w
— %o e OFR MA# BATT
S KT

Ch LC DAL RCT STT S5A.T

What time should the recording

begin?
. UM 2-W
- WS TE OPR MA# BATT
T4 0 C 2:00 p.m.

CH LC DATE RE-T ST-T SAT

1400

OPR MAz BAT!

g
z

INC

Z
]

CH LC DATE RE-T S§T-T SAT

How often should the recorder take
counts?

SUM W
o TE OPR MAR BATT
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PROGRAMMER

CH LT SATE R:-T &7 SAT

05

QPR MA# BATT

SUM W
KD IMC

CH LC DATE RE-T ST-7 SA-T

[
z
L)
3

~ M obp MAr BATT

=
L)

™)

CH LC DATE Re-T ST SAT

-

- o e OP MA# BATT

BN

4-19
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COMMENTS

Every five minutes.

What is the appropriate divide
factor?

Divide by 2 for road tubes and piezo
SENSOrs. .



PROGRAMMER

CH LC DATE Re-T ST.T SAT

\

- == =X OPR MAF BATI

CH LC DA™t RzT 571 EAT

T CPR Mar BATT

CH LC DATE RET S&T-7 SAT

OPR MA# BATT

L}
B2

CH LC DA™ RET ST

0 o = OPR MA# BATT

4-20
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Do you want to sum both inputs

into the Channel 1 memory pack?

No.

Do vou want to use the two-way

feature?

No.

What is your operator number?

.

Operator number twenty-two.
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PROGRAMMER COMMENTS

LC DATE RE-T 87T SAT

What is the number of this
recorder?

Shs 2w -
el O MAF BATY

0y

K This is recorder number 7.

A
L)
£

2 ZE OPR Mas BATT

z
5
&

n
K
Ly

LT DATL RET SA-T

The Channel 1 parameters have
been entered.

Sk 2V . —
i S WAAE BATT
= T OPR MAF BA

- Proceed with the Channel 2
“ parameters.

i
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CH

PROGRAMMEL.

LC DATE Re-T 87T

SAT

[HZ |

CH

S

[

2-W

INC

=7

"

CPRR MA#

LC DATE Re-T 5T-T

BATT

SA-T

£ BATT

Sa-T

IS

2

INC

!

S

OFR WA

,

DATE RE-T &°-T

BATT

SA-T

OPR MA#

BATT

4-22
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COMMENTS

What is the Channel 2 location
code?

Route 35 southbhound.

Do you want to sum both inputs
into the Channel 2 memory pack?
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Pi .. "MMER COMMENTS

N No.

The Channel 2 parameters have
been entered. The rest of the
Channel 2 parameters will be the

. %'_“ % OPR MA# BATT same as Channel 1.

PR Start the record phase now.

CH LC DATE R:-T ST-T SAT

I— E [ ] The recorder is in the record phase.

. S 2w .
- W E O WA BATT

* At2:00p.m. therecorder will start counting vehicles and storing the
total in the memory packs every five minutes.

* Remove the programmer. Close and secure the recorder.

¢« After the record interval, open the recorder and connect the
programmer. Terminate the recording using the following steps:
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PROGRAMMER
=k T €
Ch LC DATE RET ST.T SA-T
L Sm 2w o
= W m OPR MAF BATT
¥
CH LC DATE R:-T S-T SAT
[ ]
L ]
. S W .
~ o e O Mag BATT
7oy RS
Dmlow DR
CH LC DATE RE-T §-T SAT
L SN IV L .
R vl v CFR MAx BAITT

4-24
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COMMENTS

Terminate the recording.

The display goes blank.

Verify the correct time.

it is now 10:44 a.m.

Check for input failure,

Do you want to check Channel 1 or
Channel 27

Check Channel 1.



PROGRAMMER

CH LC DATE RE-T S8T-T SAT

hr)

QPR Ma# BATT

CH LC DAL RET & T EBAT

00k

. SUM 2w
" M I

OPR MAx BATT

CH LC DATE RFYT 5T BAT

. At W
- WS T OPR WMAZ BATI

SECTION 4

There was one hour in which no
input was detected. This could be
due to lack of traffic or a damaged
hose.

Now, check Channel 2.

There were no hours without input
on Channe! 2.

Cancel the monitor feature.

The display goes blank.

* Remove the memory pack and return it to the office for analysis.



SECTION 4

4.3 Volume, Two Channel with Sui.mation, Example

* Connect two road tubes, two piezo sensors or two locp
detector outputs to Chansnel 1 and Channel 2.

e Insecrt a memory pack in slot MP1.

* Connect the programmer.

PROGRAMMER COMMENTS

CH LCDAE RET STT SA- The programmnier is now testing the

memory pack. A 10K memory pack
will take approximately 18

seconds.
+ X IZ opr A+ BATT

(a1%-

CH LC DATE REL-T 8717 SAT

D D D d The memory pack passed the test.

L OPR MAr BAT

Enter the test phase before
recording.
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PROGRAMMELY
CH LC BA™E REST ST SAT

SUM 2
w5 T OPR MAF BATT

CH LC 2472 RETOETT

ol

N SM W )
O vl OPT MAE BATT

ST

=

4-27

SECTION 4

COMMENTS

The recorc-ris asking which mode.

specd, vo.zme or classification,

Select vol-me.

Test the input.

Are you using inductive loops or
prnicumatic hoses?

*(Select hese if you are using piezo
SCNSOrs.)

Select hose input.



P, v AMMER

CH LC DATE RE-T ST-T SAT

L ]
L]
S 20

- - T OB MAAE BATT

CH L C DATE RE-T 511 3A

¥
z
na
=

QPR NAr BATS

z
L
]

_‘|

4-28

SECTION 4

COMMENTS

Each time a vehicle crosses over
the road tube or piczo sensor, the
display will increment one count.
Simultaneously, a response from
the audic alarm will be heard.
Because we are using a hose input,
every second axle is counted.
When satisfied that the installation
of the hose, piezo sensor, orloopis
correct, proceed with parameter

entries.

Cancel the input test.

The display goes blank.

Enter the parameter entry phase.



PROGRAMMER

CH LC DATE RE-T 517 SA-

L H- |

. Sk W
I vl o CPI MA$# BATT

CH LC DATE RE-T STT SAT

L S 2w . .
~ 5 T QP MAr BAT]
P =

CH LC DATE RE-T STI-T SAT

15

. SUk 2-
ey X [+ le N V) A TS
T ORI WAx BATI

4-29

SECTION 4

COMMENTS

Channel 1 parameters must be
entered.

[.ocation code?

Route 35 northbound.



SECTION 4

PROGRAMMER CC v, NTS

CH LC DATE RE-T 57T SA-T

What is today's date?
. SUM W -
<+ T% T OPR MAs BATT
SO G = September 7, 1987,

CH LC DAE Re-T ST-T SA-T

090781

<+ M ZH opp Mar BATT
B N

CH LC DATE RE-T SI-1 SA-T

What time is it now?

SilkA 2-¥
M [

OP3T MA# BATT

Wi

Y 3 7 1:32 p.m.
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SECTION 4

PROGRAMMER COMMENTS

CH LC DATE RET ST-T SAT

1337

. SLIKA 2w —
- WD T OPR MAF BAT

CH LC DATE RET ST SAT
- What time should the recording

begin?

MM 2% opr MAs BATT

L O C 2:00 p.m.

CH LC DATE RE-T ST-T SA-T

400

Sk R
Ll e = FRORAA [
n = TE OFR MAa¢ E

TN T
oo
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SECTION 4

PROGRAMMEK COMMENTS
CH .G DA™E RET ST7T SAT
- How oftern <hiould the recorder take
J counts?
+ 22 IR 0%k MA# BATT
o= Every five minutes.

CH +C Ba™ @t T 817 ZaTd

[ ]
»
- ¥ 2% opp omar BATT
MiTr IreZ

5,

e e

CH LC DATE RE-T §.T SAT

What is the appropriate divide

- factor?
=+ ZX 2R opr MAF BATT
L] Tl
& Divide by 2 for road tubes and piezo
e

S5CNS0Ors.
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CH

Pi o AMMER

LC BATE RE-T 87T SA-T

]

o Soe OPR W&d BATT

CH LT DATL R=" &7 gAT
. SJnA W .
~ wE T OFle MAE BATT
SUNITE L
CH LC DATE Re-T 817 SaA-T

—
SUM W
KD NC

OPfR MA# BATT

4-33

COMMENTS

SECTION 4

Do you want to sum both inputs

into the Channel 1 memory pack?

Yes.

feature?

No.

Do you want to use the two-way



SECTION 4

PROGRAMMER COMMENTS

CH LC DATE RE-T 31T SAT

What is your operator number?

+ 22 I8 opR MAs BAT
Opecrator number twenty-two.

CH LC DATE 3e-7 ST-T SAT

0

. Sk W
~ WS T OPR MaE BATT

CH LC DA'E Rt-T ST-T SAT

What is the number of this

-— recorder?

BN DWW o

ki)

El

hAE BATT

-

Vi This is recorder number 7.
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SECTION 4

PROGRAMMER CCan- NTS

CH LC BATE Re-T ST-F 3AT

|

N SL%A -
- wn T OPR MA# BATI

CH LC bB&c we-T §71 8AT

The parameter entry phase is

finished.
. SulpA 2
v v ORR MAF BAT]
Start the record phase now.
CH LC DAT RET ST SAT
I— E [ The recorderis in the record phase.
SUM W

* At 2:00 p.m. the recorder will start counting vehicles and storing the
total in the memory pack every five minutes.

¢+ Remove the programmer. Closc and secure the recorder,

» After the record interval, open the recorder and connect the pro-
grammer. Terminate the recording using the following steps:
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PROGRAMMER

=N~ C

CH LC DATE RET ST SAT
v Sk 2y . _
= T e OFR MAs BAT
T =
k\; o l_\\
CH LC DATE RE-T STT SAT
L ]
L]
. SUM 2w
= T e OPR MAF# BATI
EOON T
CH LC DATE RE-T ST SA-

- o

SUM W

YRS COPR MAF BATT

4-36

SECTION 4

COMMENTS

Terminate the recording.

The display goes blank.

Verify the correct time.

It is now 10:44 a.m.

Check for input failure,

Do you want to check Channel 1 or
Channel 27

Check Channel 1,



SECTION 4

PROGRAMMEL COMMENTS

CH LC DATE RE-T ST-T SA-T

There was one hour in which no

D | I_l input was detected. This could be
I— due to lack of traffic or a damaged
+ 32 ZE OpR MAr BATT hose.
£ Cancel 1= monitor feature.

Ch LC DATE RE-T 577 SAT

The disp!zy goes blank,

+ S X opR wAs BATT

* Remove the memory pack and return it tc the office for analysis.
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SECTION 4

4.4 Voluur 2, Two Channel with Two-Way, Example

» Connect two reoad tubes in accordance with the desired two-
way configuration described in Section 3.1.3.

-- NOTE --

It is important to connect the long hose to Channel 2
and the short hose to Channel 1.

+ Inscrt a memory pack in each of the two slots, MP1 and MP2,

* Connect the programnier.

PROGRAMMER COMMENTS

CH LC DATE RET STT SAT . ) .
The programmer is now testing the

memory pack. 10K memory packs
will take approximately 18 seconds

Co% MAF BAT each.

CH LC DAL RzT &7 SAa7

‘ D D D I:I The memory packs passed the test.

UM 2-W
MID INC

CPR MA# BATT
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SECTION 4

PROGRAMMER COMMENTS
oL g Enter the test phase before record-
ing.

CrH LC BATE RE-T §7-T SA-T

The recorderis asking which mode.

5 I_J D I_ [ 1 speed, volume or classification.

OERONAE BAT

bt

Select volume.

!

CH LC BATE RE-T ST-T SAT

ol

L SUM 2w -
~ o COPR MAF BAT

Test the input.

CH LC DATE RET ST-T SA-T

Are you using inductive loops or

L D I_ H pneumatic hoses?

M2 opp MAF BAT
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PROGRAMMER

Ch LC DATE RC-T 87T SAT

!

- = T QPR NAF RBAT

i

CH LC DaTZ RE-T ST-T SA-T

!

SulkA 2w

|2 dl#] INC

O=% Masx BATT

SECTION 4

Select hose input

Each time a vehicle crosses over
the road tube, the display will
increment one count. Simultanc-
ously, a response from the audio
alarm will be heard. Because we
are using a hose input, cvery
second axle is counted,

Now, select Channel 2.

The programmer will now indicate
vehicles passing over the Channel
2 hose. When satisfied that the
installation of the hose or loop is
correct, proceed with parameter
entrics.



SECTION 4

PROGRAMMER COMMENTS
SN Canccl the input test.

CH LC DATE Re-T 31T SAT

The display goes blank.

Sk W g
—:" —_— ?—,., C"JK kALE BAT
W5 12

Enter the parameter entry phase.

Ch LC DATE RE-T 537 SAT

RE-T
. Channel 1 parameters must be
. entered.
L oM 2w

e T QPR WMAr BATT

I|'"' a

CH LC DATZ RE-T 5§77 SA-T

What is the location code for
Channel 17

N SUK PR

+— % D OPR MAF BATI
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PROGRAMME -

[ i o
o = L

CH LC DATE RET ST-T SA-T

35 |

SN -
= = OBR BAAE BATT

KD e

Cn | C DATE RL-® ST-T Sa-T

M 2% ooR Mas BATT

B v T
i @ 7 F /
b I

C~ LC DATE RE™ SI-T EA-T

SECTION 4

COMMENTS

Route 35 northbound.

What is today’'s date?

September 7, 1987,
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P~ “MMER
CH iC DAL RE-T §-T SAT
+ 2L I omrovar BAT
o = 7 =
. . v A
CH LC DA D Re-T 817 5AT
.
M
. SUM 2. . .
v v OPR NMAF BATT
Ck LC DA D R 817 SAT
. Sum
v v OPR MaA# BATT

COMMENTS

What time is it now?

1:32 p.m.

SECTION 4

What time should the recording

begin?
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PROGRAMMER

CH LC DAT= RE-T §7-7 8a-T

[ ]
.
2 07 hss Ao

HECE R e

S

CH tC DATE RE-T ST-T SAT

SuM 2w _
v COPR MA# BATT

= e

CH LC DATE RET 57T SAT

! 5

el o OPFR MaF BAT)

SECTION 4

COMMENTS

2:00 p.m.

How often should the recorder take
counts?

Every five minutes.



PROGRAMMER

cC SATE ReT STT SAT

. SLM W -

- e T CBR WA BATT

CH LC DAIE RE-T STT SAT
. SUp 299

+ % = OPR MAs BATI

CH LC DATE RET STT SAT

l
e

2% oPR MAY BAT

T

SECTION 4

What is the appropriate divide

factor?

Divide by 2 for road tubes.

Do you want to sum both inputs
into the Channel 1 memory pack?
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CH

PROGRAMMER
! |'}\r =

LC DATE RE-T ST-T SAS

o EM 2% aoq Mak BAT
W.T Ity

CH

LC DAt RE-T SEY SAT

CH

- OPR MA# BATI

(N
Ry

LT DATE RET ST-T SAT

.

SM2W opR MAF BATT

SECTION 4

COMMENTS

No.

Do you want to use the two-way
feature?

Yes,

What is your operator number?

Operator number twenty-two.



PROGRAMME. -

CH LC DATE

RE-T ST-T SAT

CH LC DAT:

OPFR MAF BATT

RE-T ST-T  SA-T

.

Ch LC 3ATE

OPR Ma# BATT

LS IMC

OPR MAR BATT

SECTION 4

COMMENTS

What is the number of this

recorder?

This is recorder number 7.

The Channel 1 parameters hav
been entered.

Proceed with the Channel

parameters.

4-47
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oo AMMER

1 C DATE RE-T 8§12

SAT

L He

e

SN IW OFR MAE

M [

LC BATE RE-T &7

gATl

SA-T

CH

UK 2-W

(S INC

OPR WMA#

750

7
a3

L T DA'E RET 51T

BATY

SA-T

OPR MAF

L C DATE RET STT

BATY

SAT

SUNM W

TS OPR MA#

BATT

4-48

SECTION 4

COMMENTS

What is the Channel 2 location
code?

Route 35 southbound.

Do you want to sum both inputs
into the Channel 2 memory pack?



SECTION 4

PROGRAMMER COMMENTS

= 0T No.

LC DATE Re-T 877 gAT

The Channel 2 parameters have
been entered. The rest of the
Channel 2 parameters will be the

CH

S 28 pn aas BATT same as Channel 1.
WD NG

ER Start the record phase now.
L<C DATE RE-T §7-1 SA-T

l_ E l: The recorder is in the record phase.

Snt 2w

e o OPR WAE BATT

At 2:00 p.m. the recorder will start counting vehicles and storing the
total in the memory packs every five minutes.

Remove the programmer. Close and secure the recorder.

After the record interval, open the recorder and connect the
programmer. Terminate the recording using the following steps:
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PROGRAMMER

N

CH LC DATE RET S5i-T SAT

+ XN IW spn MAR BATT

M 2 (L8

CH LC DATE RE-T ST-T SAT

fish

+ 2L I8 oPR MA# BAT

CH LC DATE RET S7-T SAT

QER WA BATT

4-50

SECTION 4

COMMENTS

Terminate the recording.

The display goes blank.

Verify the correct time.

It is now 10:44 a.m.

Check for input failure.

Do you want to check Channel 1 or
Channel 2?

Check Channel 1.



SECTION 4

PROGRAMMER COMMENT

ChH {C DATE RE-T 87T 841

There was one hour in which no
D l I_l input was detected. This could be
due to lack of traffic or a damaged
+ =2 EE oonwar sAT hose.

Now, check Channel 2.

Ch LC BAE R &7 5a7

There were no hours without input
r_ on Channel 2.

. S W
= B 2Z¥ opp vas BATT
(R N Cancel the monitor feature,

The display goes blank.

SLKA 2 -
. e '
v v O WA BAT

* Remove the memory pack and return it to the office for analysis.
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SECTION 4

4.5 Speed, Example

* Connect two road tubes, two piezo sensors, or two loop
detector cutputs te Channel! 1 and Chr nnel 2. The vehicle
crosses Channel 1 first, then Channel 2.

* Inscrt a memory pack (minimum 4K bytes} in slot MP1.

* Connect the programmer.

PROGRAMMER COMMENTS

Ck LC DATE RE-T §T-T SAT

The programmer is now testing the
memory pack. A 10K memory pack
will take approximately 18

SN W mon MAE BATT seconds,

D D D d The memory pack passed the test.

Enter the test phase before record-
ing.
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SECTION 4

) -
PROGRAMMER COMMENTS
Ch LC DA™ RET SIT SAT
The recorder is asking which mode.
D I— speed, volume or classification.
+ 2T IL or mar sAT
Sclect speed.
CH LC S47c RET &7 SAD
A+ S I on A BATT
- =8 Test the input.
Cu Q2T ORET ST saT
F I— How far apart are the two hoses,
piezo sensors. or loops?
sOBM T
= WS v CPiv Wa2 BAT]
S8 E 488 centimeters (16 feet).
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SECTION 4

PROGRAM® i1 COMMENTS

CH LC DATE RE-T 57 SAT

HBH

+ =2 0 oPR MaAr BATT
Each time a vehicle crosses over
the road tube or piezo sensor, the
CH LC DATE RET €7 Sas dlsplaywﬂl ShO\\' thC’ Sp(‘.ed in MPH.

The audio alarm will sound as the

5 P d I:] @ vehicle crosses each channel.

When satisfied that the installation

LSV ZWw . , .
T WD W OFR VA BAT of the hose, piezo sensor or loop is
correct, proceed with parameter
entries.
SN Cancel the input test.

ChH LC DATE RE-T &7 Ba7

The display goes blank.

. S 2y -
~ T T PR MAE BATI
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SECTION 4

COMMENTS

L. JGRAMMER

Enter the parameter entry phase.

CH LT DA™D ReT ST-T SAT

What is the location code?

Route 35 northbhound.

CH LC DATE RE-T 5.7 SA-T

15

MW 2W o as BATT

M M

CH LC IATE Rz-T ST.T 5Aa 7

What is today's date?

<+ 3 IW opp MAS BATT

MO INC
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SECTION 4

PROGRAMMER COMMEN: .,
= S

September 7, 1987.

CH LT DA™ Re7

UH0 18 |

5]
[f2]
I=

e e DR NN AT
R [Leh

CH LC DAt ReT £

What time is it now?

- SR 2 - .
vl QR WMAF BATT

o 1:32 p.m.

Ch LC DATE -7 §-T sa7

ES

SUsA 24
s e OFR MA# BATT
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SECTION 4

PROGRAMMER = - IMENTS
= B
Ch (C DATZ RET 8§77 SaT
1 What time should the recording
) begin®?
22D oprnnr s
<4 AT 2:00 p.m.
CH LC DATE RET SI-T SAT
+ 3 IL 0oPR MA# BATT
CH LC DAE RE7 §-7 SA7T
How cften should the recorder take
counts?
. S 2-W
-~ YE = OPR MAE BATT
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PROGRAMMER
S

CH LC DATE RET S°T AT

= F= LI OPR MAr BATT
Ch . C DAE RET 11 SAT
T VI X' -
+ E Y opp vas BAT
£
. R

CH LC DATC RE-T ST.T SAT

SUN Dy

T To OPR MAs BATI

4-58

COMMENTS

Fvery half hour,

What is the midpoint spced?

45, 55 or 65 MPH)

45 MPH.

SECTION 4

(35.



SECTION 4

PROGRAN lvit.: COMMENTS

CH {C DATE R=-T 8§17 SAT

Whatisthebinincrement or size? (2
or 5 MPH])

Each bin covers a 5 MPII span.

CH LC DATE RE-T 5-T SAT

.

Q=3 Mar BATT

=
e
£

|
|
|

z
¥
&

I

CH LC 2ATE Re-T 57T SAT

What is your operater number?

. SN W
+ XI5 OPR WAf BATI
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SECTION 4

L IGRAMMER COMMENTS
e v Opcrator number twenty-two

ChH C DATE RE-T ST-T 827

25

OF Mar BAT

Sk 7

. MI NG

CH LC DATE RE-T ST-7 3AT

What is the number of this

recorder?

OPR WA# BATT

z[¥
v g
=8k
B

»

This is recorder number 7.

CH LC DATE RE-T 5T-T SAT

. UM W - -
-~ wn OP3 MAF BA
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SECTION 4

PROGRAMMER COMMEN. .,

CH LC DATE RE-T £7-T SAT

The parameter entry phase is
finished.

. N o ey P
-~ e ‘— GeR NMAr BT

I"\f;

|
-,

Start the record phase now.

Cr LC DATE RE-T ST.T 847

|_ E [ The recorder is in the record phase.

e --M-: CPR NMAR BATT

* At 2:00 p.m. the recorder will start measuring vehicle speeds and
counting them in the appropriate bins. Every half-hour. the bin
totals will be stored in the memory pack.

» Remove the programmer. Close and secure the recorder.

e After the record interval, open the recorder and connect the
programmer. Terminate the recording using the following steps:
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SECTION 4

] -
PROGRAMMER L. AMENTS
o C Terminate the recording.
CH «C D28 27 &7 8AT
The display goes blank.
+ 2%OZT 0on war BATT
R4 A~ % Pt £oe .
Verifv the correct time.
CH LC DATE RETOSTT 5A T
*
. It is now 10:44 a.m.
= BN Gon e A
T NS ™ e b
OO Check for input failure.
CH LC DATE RET §TT SAT
Do you want to check Channel 1 or
D I_ Channe] 27
L S Pw
~ T T QPR MAR BATT
< Check Channel 1.
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o )

PROGRAMMER

CH L C DATE RE-T 5.7 8AT

0 Ihr

2N I PR has BATT

W
e COZATE RET 87T BAA
. oSN W "
= em e QPR WA+ BATT
[T 5
el R

CrH tC DATE RET ST SAT

. N2 .
4 M 2N opn MAs BATT
W \tel

SECTION 4

COMMENTS

There was one hour in which no
input was Zetected. This could be
due to lack of traffic or a damaged
hose.

Now, cheer: Channel 2.

Channel 2 also shows one hour of
input faiiure. Since the two
channels egrece, it is likely due to
lack of trate,

Cancel the monitor feature.

The display goes blank.

Remove the memory pack and return it tc the office for analysis.
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4.6 Classification Example

SECTION 4

¢ Connecttworoad tubes or two piezo sensors to Channel 1 and
Channel 2, 7~ he vehicle crosses Channel 1 first, then Channel

2.

* Insert a memory pack in slot MP1.

¢ Connect the programmer.

PROGRAMMER

CH LC DATE R=-7 ST-1 8AT

CH

SN

KA

2-w

S

GO MA# BATT

CATE RDT OST-T SAST

C
SUM

DDEI

== = OP% MA# BATI

Wiz

o

I

T g =
: L

4-64

COMMENTS

The programmer is now testing the
memeoery pack. A 10Kmemory pack
will take approximately 18
sceonds,

The memory pack passed the test.

Enter the test phase before record-
ing.



N

ECTION 4

i OGRAMMER COMMENTS

ChH LC DATE RE-T 81T §Aa°7

The recorder is asking which mode,
D I_ speed, volume or classification.

. B W i -
= Sas e OB NMAs BATT
o Sclect classification.

CH LC DAE RET

LASS

LS 2w _— .
> v OP WA BA

o= & Test the input.

CH LC DATE RE-T STT SAT

F H I— How far apart are the two hoses,
piczo sensors or loops?
+ 2% IR ok A BT
£ FE OB 488 centimeters (16 feet).
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PROGRAMMER

CH LC DA'E RE-T ST-T SAT

o BM 2% oan par BAT

L

* ki

e = OPR Mas BAT
B e

CH LC DATE RE-T ST SAY

s M ZY OPR MAr BATT

KD [

SECTION 4

COMMEN] .

Each time a vehicle crosses over
the road tube or piczo sensor, the
display will show the FWHA "F
scheme classi-fication. The audio
alarm will sound as cach axle
passes,  When satisfied that the
installation of the hose or piezo
sensor is correct, proceed with

Cancel the input test.

The display goes blank.



SECTION 4

PROGRAMMER » IMENTS
N Enter the parameter entry phase.

Ch L€ BA L ReT ST 34T

What is the Jocation cede?
. GURS 2w G beng LoaTr
~ o = OFR Wi EnTT

Route 35 northbound.

CH LC DATE Re-T &7 SAT

+ M2 opp MAZ BATT

Cr LC DAL RET 5T SAT

e
What is today's date?

SUM W - R

e T OPR MAR BATS
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PROGRAMMIER

CH L C DAYL RET 511 SAT

U500 15 |

2 B opp MAs BAT

CH L C DATE RET 5.1 SAT
,OEM W -
-~ Wt T CRT MAF BATI
= & s
[N 5
CH < DATE 37 ETT o EAT
.
.
Sk W

= = — OFR MA# BATI

W0 INC

COMMENTS

Scptember 7, 1987,

What time is it now?

1:32 p.m.

4-68

SECTION 4



PROGRAM mE:"

CH C DAE 227 ST-T SAT
+ IR ons s peT
[ SRR
CH LC DATE RLT §.T SAT
L ]
.

LSM 2w _
" um T O=R MAr BATY
SN .

CH LC DATL RTT SNT 5A 7

. Sk 2w
~ W 7T CPR MAF BATT

4-69

SECTION 4

COMMENTS

What time should the recording
begin?

2:00 p.m.

How often should the recorder take
cournts?



SECTION 4

i JGRAMMER COMMENTS
G Every half hour.

CH LC DAL RE-T 81T SAT

CH | C DA RE-T ST-T SAT

What is your operator number?

L BN 2w _ c
~ T QPR Mas ZATT
- Operator number twenty-two.

CH LC DATE RE-T ST-7 S&T

°0

CPR MaAE BATT

. SUb 2w
" WAL INC
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SECTION 4

PROGRAMMER COMMEN_. o

CH LC DAL Re-T 81T SAT

What is the number of this

recorder?
L OSIM W )
NG ;T OBR MAF BATT
This is recorder number 7.

CH Lt C DATE RE-T ST 3SAT

.

» S 2
-~ T OPR Max BAT]

CH LC DA RE-T 57T SA-T

The parameter entry phase is
finished.

= S I oPn MAR BAIN
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SECTION 4

PROGRAMMER ¢ VMMENTS

R Start the record phase now.

CH LC DA Re-™ ST-T SAT

I—— E [ The recorder is in the record phase.

At 2:00 p.m. the recorder will start classifying vehicles and counting
them in the appropriate bins. Every half-hour, the bin totals will be
stored in the memory pack.

Remove the programmer. Close and secure the recorder.

After the record interval, open the recorder and connect the
programmer, Terminate the recording using the following steps:
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SECTION 4

PROGRAMMER COMMENTS
A S Terminate the recording.
C DATD BET ST ge
The displzv goes blank.
ENOZE gszopas SaT
kA0 14!
AR Verify the correct time,
¢ LC DATE R&T ST SAT
L
. It is now 10:44 a.m.
L IE opR MA# BATT
ARSI Check for input failure.
(C DATE RET ST SAT
Do you want to check Channel 1 or
D |_ Channel 27?
2E X PR MAF BAT
gl Check Channel 1.
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PROGRAN, Ny~

LC DATE

RET ST

sa.T

O ) ]

§AL

y

Suka
LY e

2

thel

SRR MAR

BATT

(DTSR tEA R

cH LC

L

INC

OPR MAS

OATE RET STT

BATT

Sa T

CPR MA#

EaATT

SECTION 4

COMMENTS

There was one hour in which no
input was detected. This could be
due to lack of traffic or a damaged
hose.

Now, check Channel 2.

Channel 2 also shows one hour of
input failure. Since the two
channels agree, it is likely due to
lack of traffic.

Cancel the monitor feature.

The displav goes blank.

Remove the memory pack and return it to the office for analysis.

4-74



APPENDIX A

LOOP DETECTOR CABLES

Prior to instaiung the recorder. cable harnesses are required to connect the
recorder to the loop detector, The MSC 3000 Recorder is designed tointerface
to lcop detectors with relays and solid state output circuits.

Cable Connections for Relay Output
Using the prewired. four-pin female connector supplied. connect three wires

long enough in length to connect the two units together in accordance with
Figure #1.

Tie Points —;7
1 Lblack = I ————o.h
3 [reren = -0
-_— —white —
Not Used L7'
Z : AY
MSC 3000 RECORDER LOOP DETECTOR

Fig. 1



APPENDIX A

Cable Connection for Solid State OQutput
Using the prewired, four-pin female connector supplied, connect two wires

long enough in length to connect the two units together in accordance with
Figure #2.

[Not Used
< N — e 7

2 p-red — = ]

1 —black / —

3 _grircr1/

—— 4 —white
Tie Points E
/ —_ \
MSC 3000 RECORDER LOOP DETECTOR
Fig. 2
-- NOTE --

The unused wire or wires in the four-pin
female connector should be insulated
with tape to prevent short circuits.



APPENDIX B

INCH TO CENTIMETER CONVET ' TABLE -

Inches Feet & Inches Centimeters Inches Feet & Inches Centimeters
48 4 o] 122 114 12 O 366
49 4 1 124 146 12 2 371
50 4 2 i27 144 12 4 376
51 4 3 130 150 12 6 381
52 4 4 132 153 12 9 389
53 4 5 135 156 13 0 396
54 4 o] 137 159 13 3 404
55 4 7 140 162 13 © 411
56 4 8 142 165 13 9 419
57 4 9 145 168 14 0 437
58 4 10 117 171 14 3 454
60 5 0 152 174 14 6 442
62 5 2 157 177 14 9 450
64 b 4 163 180 15 O 457
66 ) 6 i68 183 15 3 465
68 5 8 173 186 15 6 472
70 5 10¢ 178 189 i5 9 480
72 6 O 183 192 6 O 485
74 6 2 188 195 16 3 495
76 6 4 193 198 16 6 503
78 6 6 108 201 16 9 511
80 6 B8 203 205 17 1 521
82 6 10 208 209 17 5 531
84 7 D 213 213 17 3] 541
16! 7 2 218 217 18 1 bhl
89 7 5 226 221 18 5 561
g2 7 234 225 18 9 572
95 7 11 241 229 19 1 582
a8 8 249 233 19 5 592

101 8 5 257 237 19 9 602
104 8 B 264 241 20 1 612
107 8 11 272 245 20 5 622
110 9 2 279 249 20 9 632
113 9 5 287 253 21 1 643
116 9 8 295 258 21 5] 650
120 10 O 305 263 21 11 668
124 10 4 315 268 22 4 681
128 10 8 325 273 22 9 693
132 11 0 335 278 23 2 706
136 11 4 345 283 23 7 719



APPENDIX C

PENNSYLVANIA DOT SCHEME “PA” VEHICLE CLASSIFICATIONS

FAl

PA2

PA3
PA4
PA5
PAG
PA7
PA8
PA9
PA10
PALl

Motorcycles, Automobiles, Pickups and
Vans with or without Trailers

Two-Axle, Light Trucks and Buses
longer than 11.5 feet

Three-Axle Straight Units
Three-Axle Semi-Trailers
Four-Axle Straight Units
Four-Axle Semi-Trailers
Five-Axle Semi-Trailers
Five-Axle Twin-Trailers
Six-Axle Semi-Trailers
Six-Axle Twin-Trailers

Seven-Axles or more



APPENDIX C

FHWA SCHEME “F" VEHICLE CLASSIFICATIONS

I'l Motorcycles

2 Passenger Cars

F3 Other Two-Axle, Four-Tire Single-Unit Vehicles
J Buses

FS Two-Axle, Six-Tire Single-Unit Trucks
F6 Three-Axle, Single-Unit Trucks

F7 Four or More Axle, Single-Unit Trucks
F8 Four or Less Axle, Single-Trailer Trucks
F9 Five-Axle, Single-Trailer Trucks

F10 Six or More Axle, Single-Trailer Trucks
Fl1 Five or Less Axle, Multi-Trailer Trucks
F12 Six-Axle, Multi-Trailer Trucks

F13 Seven or More Axle, Mutlti-Trailer Trucks



APPENDIX D

PIEZO THRESHOLD SELECTION
for MSC 3000

( Threshold \ 1 ) $3 | sS4 55 )
{\olt) ' . : |
— i | N o
- 250 | On - On | On_ . On A
el On . On . On | |
260 | On | | On | On
28l o On - On -
308 On | On On
325 | _ 2. On On _
RERE On On __
357 ) | | On
562 Or On | On o 1 |
621 ~ On_ . On | J'
666 . On | | On |
749 ; ). On
%77 ] On 1 On
1.167 L On | | I
1.337 . On L o I
1.720 ]
e /
ON L2 ON L1
1 2 3 4 5 n El ﬂ El [’I
GFF OFF
CHANNEL 2 CHANNEL 1

Switch Depressed on Number Side is "ON".
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WARRANTY

Mitron Systems Corporation warrants the MSC 3000 Translator to be free
from defects in materials and workmanship for a period of one year. Liability
under this warranty is limited to repair or replacement of defective parts when
the equipment is shipped prepaid to Mitron's factory in Columbia, Maryland.
Mitron reserves the right to perform any necessary repairs or modification on
the customer’s premises.

Mitron does not assume any liability for consequential damages or damage
due to misuse orunauthorized attachments. In no event shall Mitron be liable
for any damages, including loss of profits, lost savings or other incidental or
consequential damages resulting from the use or inability to use the MSC
3000 products. Mitron cannot assume responsibility for damage due to use
of any electrical circuit other than specified. In any event, Mitron's liability
shall not exceed the original purchase price.

SERVICE

Questionswith regard to Mitron's warranty and service program and requests
for repairs and replacement parts should be directed to Mitron Systems
Corporation. A service represcntative may be reached by calling:

410/992-7700
or

800/638-9665 (8:00am - 5:00pm Eastern Time)

Should it become necessary to return equipment to Mitron for repair, call
800/638-9665 and request a Relurn Material Authorization number, RMA #.
The RMA # should be prominently displayed on the outside of the box. Itis
very important that a note explaining the nature of the equipment problem be
included in the package. This note should provide the contact name and
telephone number as well. Following these simple procedures will save
several days of turn-around time.
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SECTION 1

1.0 INTRODUCTION

The MSC 3000 Translator is part of Mitron Systems traffic product line.
When used in conjunction with the MSC 3000 Recorder and the EPSON
FX-80 Printer, traffic engineering volume report is generated from data
collected at field locations. It alsoallows transferring the datatoan IBM
Personal Computer for storage, analysis and printing. In addition, the
translator is used to clear memory packs for reuse.

The operation consists of inserting retrieved memory packs into
connectors and pressing a button. The memory packs will be read
automatically. The formatted output data will be sent to the printer or
computer to generate traffic engincering reports based on the traffic
data collected while the memory packs were in a recorder at the field
location.

Iﬁ%ﬂ’erjonﬂfﬁ?omputer'm{ is a trademark of the International Business Mackines Corporation. Epson TX-80 T o
trademark of Tpson America, Ine.
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SECTION 2

2.0 FUNCTIONAL DESCRIPTIONS
2.1 MSC 3000 Translator

The primary function of the translator is to serve as an interface between
MSC 3000 Recorder (memory packs) and two output devices (EPSON
Printer and IBM Personal Computer),

This translator utilizes a Z80 microcomputer which has been
programmed to meet the requirements. This microcomputer has an
internal system diagnostic routine for validating all input data. Also,
hardware diagnostics have been designed into the system as an aid for
servicing. A "Clear” feature is available to test and prepare the memory
packs for subsequent use.

This unit consists of a stecl enclosure, four mode keys, two memory
pack connectors, one output parallel port for the printer, and cne cutput
port for the personal computer. An AC power switch and power cord are
located at the rear of this unit adjacent to the input/output connectors.
{See Figure 1.) Three 8-position dip switches are located in the center
of the right side of the printed circuit electronics card inside the
enclosure. These switches are normally set at the factory to determine
the system's configuration.
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SECTION 2

2,2 EPSON FX-80 Printer

The primary function of the EPSON FX-80 Dot Matrix Printer is to
generate hard copy printout of collected traffic counts formaited by the
MSC 3000 Translator. The printer is connected to the translator via an
interface cable and is configured to print 132 characters per line.

The printer consists of a high impact plastic enclosure, three mode keys,
four indicators, a power switch, electronic logic, a paper feed drive and
a nine dot print head. (See EPSON's FX-80 Operational Manual for
additional information.}

2.3 IBM Personal Computer

The primary funciion of the IBM Personal Computer is to analyze traffic
count data and print the results quickly and accurately. The computer
is connected to the MSC 3000 Translator via an interface cable to receive
unformatted traffic counts read from menmiory packs. Special
application software has been written for the computer to store, edit,
process and print the results. The programs were designed to be user
friendly with prompts and menus.

See the MSC 3000 Computer Software User's Manual for additional
information.

2.4 Counfiguration Control Switches

The primary function of the Configuration Control Switches is to

configure the MSC 3000 Translator System to meet the needs of the
customer's requirements. Three 8-position DIP Switches have been

2-4



SECTION 2

provided for this purpose. These switches are located in the center of
the right side on the printed circuit electronics card inside the
translator enclosure.

A printout of the existing selected positions of each switch is possible
by connecting the Epson FX-80 printer to the translator. With the AC
printer power on and the AC translator off, hold the CLEAR switch
down while turning the AC power to the translator. The printer will
automatically list the configuration settings. {See Figure 2.)

Figure 3 represents the function of each switch position. Figure 4
represents their physical location on the printed cireuit electronics
card.

2.5 Memory Pack

The primary function of the memory pack is to store operator entered
header information and accumulated traffic counts or speed or
classification data. One memory pack per channel is inserted into the
recorder. At the end of the recording period, the memory pack(s) is
removed and returned to the office where it is inserted into the
translator which prints a traffic engineering report based on data
collected while the unit was operating at the field location. If the
operator is satisfied with the printed hard copy, the CL =57 feature
is used to electronically test and prepare the memory pack for
subsequent use,

The memory pack is enclosed in a small protective enclosure for ease

of insertion into the translator. It is mechanically keyed to guarantee
proper insertion orientation,
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SECTION 2

MSCITaod FTEANSGIL ATOR SFPECIFICATION
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SECTION 2

Should it be necessary to change a switch position, consult with MITRON
personnel prior to making the change. In any event, no switch change should
be made while A.C. poweris "ON",

QFF ON

I 31

I

1 13

[T T4

[T s

[T 37

S3

Frint Sub-Totals

Underline AM/PM

Print Z24-Eour

Moving Totals
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mode)
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SECTION 2

BAUD RATE TABLE PC OUTPUT FORMAT
. Paper Memory
110 OFF t OFF | OFF Switch 2 6 | -7 6 | -7
300 ON OFF | OFF Counts Only OFF | OFF |OFF |OFF
1200 OFF | ON | OFF CR/LF ofter
5400 ON ON | OFF eachreading |ON [OFF | N/AIN/A
16 Readings, 16
4800 OFF | OFF | ON Spaces, CR/LF |OFF [ON | ON {OFF
Q600 ON OFF { ON
Volume, Speed,
| 19200 | OFF | ON | ON Classification
Special | ON ON | ON ASCH HEX
(Software
Version 1.2 0r  |[N/AIN/A|TON [ON
later)
GF_ on ]
o—mm| & <fh
o—m: ] b
O 0s| o b
[I:[B:IH ] B pPhysical Location Chart
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Ty o] i
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SECTION 3
3.0 OPERATIONAL MODE DESCRIPTIONS

3.1 Power and Signal Cable Connections
The MSC 3000 Translator System could consist of a Translator, FX-80
Printer, and an IBM Personal Computer or any combination thereof.
Signal cable connectors with unique pin configurations are supplied on
the rear panel of the translator to guarantee proper interconnection.
Connect the selected cquipment to a 115 VAC/60HZ electrical outlet.
Power "ON" switches on all Mitron equipment can be found on the rear

panels.

-- NOTE --

AC power switches should be in the "OFF”
position on both units.
3.2 Memory Pack Read to Printer

1) Connect printer signal cable between printer and translator.
Connect both units to an AC cutlet.

2} With the paper in the printer, manually turn the paper feed knob
to place the paper perforation above (1/4") the print line.

3) Turn on AC power to both units.

4) Depress ~" &=\ on the translator.
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SECTION 3
Depress Oi-LiN T on the printer.
Insert memory pack(s).

Depress PRINT.

Printer will begin printing out the data stored in the memory
pack(s). It will stop when all recorded data has been printed. Tear
off hard copy results. (Sce example - Figure 5.)

-- NOTE --
If system fails to print contents of memory
packs, read printed error message and refer to

Section 3.4 (Error Message Table) for
corrective action.

-- NOTE --

To stop system, depress the FRINT key,

WARNING: TURNING AC POWER ON OR OFF WITH

8)

MEMORY PACKS INSERTED MAY ERASE
OR DAMAGE THE TRAFFIC COUNTS
STORED IN THESE PACKS.,

After verifying the data is ok, you may clear and test the memaory
pack(s) by depressmg and holding the &[5/ % switch in while

depressing the FI-2Z77 switch.  The prmter will print an
acknowledgoment message: "MEMORY TEST HAS BEEN

COMPLETED AND MEMORY PACKS HAVE BEEN CLEARED.”
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SECTION 3

MEMORY PACK IN SLOT 1 HAS (NUMBER) BYTES OF STORAGE
MEMORY PACK IN SLOT 2 HAS (NUMBER} BYTES OF STORAGE

Remove memory packs and repeat procedure if more packs are to
be read.
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SECTION 3

3.3 Memory Pack Read to PC

1)

2)

4)

5

6)

Connect the cable from the translator's R5232-C port to the
ASYNC communication port on the PC.

Remove the cover on the translator and set the configuration
control switches to the desired positions. The following must be
selected (see Section 2, Paragraph 2.4):
a) Baud rate
b) Parity
¢) Protocol
d) PC output format
-- NOTE --
Normally these switches are set at the factory.

Prior to changing them, call your Mitron
representative {or the proper procedure.

Turn on AC power to all units.
Insert memory pack(s} with vehicle counts into translator slot(s).
Configure the PC to receive data via the ASYNC RS232-C port.

Depress the ©2% switeh on the translator and the data
transmission will start.
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SECTION 3

7)  When the transmission has ended, an audible tone from within the
translator will be heard.

3.4 Error Message Table

When the following error messages are printed, the printing of all data
will be prohibited.

IDENTICAL CHANNEL NUMBER
The system will not print out two memory packs simultaneously that
have the same channel numbers.

PACKS DO NOT START ON THE SAME DAY OR SAME TIME

The system will not print out two memory packs simultaneously that
do not have the same day and/or saine starting time recorded within
the header field.

CHANNEL 1 SAMPLE TIME 1S INVALID,
Use only 5, 10, 30 or 60 minutes.

CHANNEL 2 SAMPLE TIME IS INVALID.
Use only 5, 10, 30 or 60 minutes,
3.5 Warning Message Table

When the following messages are printed, they represent awarning that
a problem exists in the data being printed.

CHANNEL 1 PARAMETER CHECK-SUM IS INCORRECT,
CHANNEL 2 PARAMETER CHECK-5UM IS INCORRECT.

¢
o



SECTION 3

CHANNEL 1 TRAFFIC CHECK-SUM IS INCORRECT.

CHANNEL 2 TRAFFIC CHECK-SUM IS INCORRECT.

Any of these could be caused by a hardware failure in either the memory
pack, the recorder or the translator. They could also be caused by a
static electricity discharge that change data in the memory pack.

DATE IS INVALID.
The operator has keyed into the memory pack the wrong date.

MEMORY PACK IN SLOT 1 FAILED MEMORY TEST.
Hardware problem in either the memory pack or the translator.

MEMORY PACK IN SLOT 2 FAILED MEMORY TEST.

Hardware problem in either the memory pack or the translator.
3.6 General Message Table

The following messages are printed out during normal operation:

PLEASE NOTE YOU HAVE PLACED CIIANNEL 1 IN SLOT 1 AND
CHANNEL 2 IN SLOT 2

PLEASE NOTE YOU HAVE PLACED CIIANNEL 2 IN SLOT 1 AND
CHANNEL 1 IN SLOT 2

MEMORY TESTHASBEEN COMPLETED AND MEMORY PACKS HAVE
BEEN CLEARED.

MEMORY PACK IN SLOT 1 HAS (NUMBER) BYTES OF STORAGE

MEMORY PACK IN SLOT 2 HAS (NUMBER) BYTES OF STORAGE
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SECTION 3

CHANNEL 1 TRAFFIC CHECK-SUM OK

CHANNEL 2 TRAFFIC CHECK-SUM OK

3.7 Memory Test and Clear

The memory test and clear feature performs two functions:

1)

2)

The clear feature erases the existing data stored in the pack and
clears it for use in the recorder. (Remember, the recorder will not
accept memory packs with stored data. It only accepts cleared
packs.)

The memory test feature conducts an electronic test of the
memory pack's components to determine if a marginal component
has developed since its last test.

Perform the following:

a} Insert one or two memory packs in the translator’s slots.

b) If a printer is being used, connect it to the translator and select
ON-LINE mode.

c) Depress and hold the CLEAR switch; then depress the
AEEET switch. The printer will print an acknowledgement
message. (See Message Table.)

ifa printer is not available, follow the same procedure removing the

packs a minimum of 10 seconds after depressing the RESET
switch.
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