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OVERVIEW

This manual describes how to set up, operate and rouble-shoot the Bridge WIM system

currently on loan to the Washington State Department of Transportation (WSDOT) from the

Federal Highway Administration @HWA). This document is intended to be used as a reference.

The user should have some hands on training in the senrp and operation of the equipment from a

previous user before trying to opbrate the system by him/herself. If more information is needed

than is available in this manual, look up the Bridge Weigh In Moiion System (Jsers Manual

written by Bridge Weighing Systems, Inc., Iocated in the file cabinets in the back of the van.

The operator of the WIM van should also have on hand a notebook for recording various

pieces of information and a simple calculator for performing several mathematical computations

during the setup of the equipment

This manual is divided ino the following sections:

. Introduction to Equipment,

. Equipment Setup,

. Introduction to the Computer,
t. Computer Software,

. Trouble-shmting Assistance.



INTRODUCTION TO THE EQUIPI\{ENT

The FHWA Bridge WIM system consists of the following pars:

. strain gages to be attached to the bridge,

. a signal conditioner,

. aDEC MINC computer,

. an analog to digital converter,

. axle sensors (tape switches and/orroad tubes),

. ageneratoron the truck,

. an air conditioning unit on top of the ruck.

Each of these pieces of equipment must be in place and functioning before the system can operate.

All pieces of equipment can be found in the WIM van. The setup of the equipment is discussed in

detail in the following chapter.

OVF'RVIF'W OF' THR SYSTFM

The Bridge WIM system operates by measuring the deflection of a bridge as trucks pass

over iL To rryke the necessary calculations, the computer uses two types of input data:

. sfain gage readings from the girden of ttre bridge, and

. axle sensorpulses as trucks approach the bridge.

The strain gage information tells the computer how far the bridge is deflecting at specified

moments in time.'The axlO pulsbs-tell the computer how fast the truck is going, how many axles

the vehicle has, and what the spacing is between those axles.

The computer then calculates what loads arc present given the deflection occurring and the

location of the load (axle locations on ttre bridge) at any given point in time. It makes several (30

to 100) such calculations for each vehicle, and 0ren computes the most likely actual loads based on

the different calculations it has derived and a curve fitting routine.



THF' ROI F' OF' F'ACT{ PIF'CF' OF' F'QITTPMF'NT

As might be expected, the DEC MINC computer proc€sses and stores *re data collected

by the various sensors, and performs the axle weight calculations. It is also used to perform

additional calculations after the data collection has been completed-

The signal conditioner accepts the electronic, analog signals output from the strain gages

on fte bridge, clarifres thenu and amplifies them for further processing.

Further processing begiris by converting the analog signals o digital information capable

of being stored and analyzed by the computer. This task is performed by the analog to digital

converter which is included in the computer cabineL Information from this device is written onto

computer disk (auomatically) for further use by computer programs.

Axle sensor (tape switch and/or road tube) information is also input into the signal

conditioner, from which it is passed to the computer.

The generator mounted in the right rear compartment of the van provides power for both

the computer and the air conditioning unit on top of the truck. The generator operates off is own

fuel tank (located on top of the generator). A five gallon gasoline can is located in the generator

compartment for refueling the generator's gasoline tank. The generator should be warmed up

before turninfon the computer and air conditioning devices. Air cond.itioning/heating is used to

maintain the temperature in the van, and protect the computer from overheating or suffering from

other temperature effects.



EQI.JIPMENT SETUP

STRAIN GAGES

The srain gages :ue the first equipment to be placed at the site. One gage should be

placed on each girder of the bridge, with a maximum of six girders being instrumented per bridge.

If the bridge has more than six girders, use the six girden most directly underneath the lanes of

trafhc you will be monitoring. Use your judgment on this, and be aware that having girders

without strain gages does not signifrcantly decrease the reliability of truck weight estimates.

The strain gages should be placed towards the middle of the span being used. They should

be located somewhere in the middle one-third of the span (See Exhibit 1). Note: measure from the

end of the span not the end of the bridge. All strain gages should be the same distance from the

end of the span. This is very importanl

Attach the gages with a "C" or bar-clamp if possible. If this is nor possible, obtain the

permission of the Bridge Branch to drill ttre bridge and place anchor bols. Note: this should only

be requested by someone experienced with the bridge WM system; it must be performed by

qualified wSpOT penonnel, and the written permission of the Bridge Branch of the Department

must be obtained before drilling can occur.

When attaching the gages to the bridge, make sure they are secure, and provide them with

strain relief so that accidental pulls on the attached wires will not damage the gages. Write down

the number and location of each strain gage used. This information will be used later during the

calibration of the equipment. These s:rme gages should be used (and placed at the same locations)

for any subsequent weighing to be done at this bridge. This will prevent the need for recalibration

of the equipment for each subsequent weighing operation at that bridge. Also number the gages

one through six (or however many are placed) starting with the right side of the roadway. These

numben are used for attaching cables between the gages and elecnonic equipmenl

Attach to each of the gages a long thin cable from the available cables in the van, and run

that cable to a convenient location beside the bridge. It will eventually be fed into an "S" box (see



Exhibit 1

Strain Gauge Location

Place strain gauge
in center third of span

I



. 

..,

"Appendix A"). From the "S" box, run a large cable to the left side of the van. At the van, the

large cable attaches to another large cable that extends from the van's left side (driver's side). This

cable is already attached to the signal conditioner inside the van. Note that there are two large

cables that will extend from the van. Only one of these cables will connect !o the "S" box cable.

The "S" box has room for four cables (use cables for gages I through 4). If six strain

gages are used, the last two strain gage cables must be taken directly back to the WIM van rather

than to the "S" box. These "extran cables attach to other thin cables also located at the left side of

the van. The cable for each gage should be placed in the appropriate spot in the "S" box or

attached 0o the appropriately marked small cable extending from the van for the number of that

gage (i.e., I through 6).

AXLE SENSORS

After the srain gages are in place (i.e., you prove it is possible to instrument the bridge),

the axle sensors can be placed on the road. When heavy traffrc volumes exist, axle sensors may be

placed before the strain gages if this eases their installation (e.g., lower traffic volumes are present

early in the morning.)

Two-a,rle sensors should be placed in each lane of raffic to be monitored. They should be

of the same type (i.e., both tape switches or both road tubes), and should be placed parallel to each

other and perpendicular to the road. Tape switches should only be placed in the wheel path closest

to the shoulder. Measure the distance from the first axle sensor (i.e., the sensor hit first by the

oncoming truck)'to the second'sensor and from the first sensor to the joint that marks the -

beginning of the bridge. The two sensors should be about six feet apart. This information will

be input into the computer at the start of the data collection program. If road tubes are used, make

sure the tubes are of equal length. Also, use as short a road tube as is practical. Make sure that

the tubes are placed in such a manner as to reduce the amount of slap that occurs when an axle hits

the tube' Use of the tape switches rather than road tubes is recommended whenever possible.

Attach short thin wires found in the van (identical to those attached to ttre strain gages) to

the axle sensors, and run the wires to a "T" box (for road tubes, the wire connects to the "junior"



traffic counter box). Attach a longer thin cable to the "T" box, and run it 19 a,,D,, or ,,K" box. If
you are instrumenting two lanes, you will need to follow the above d.irections twice. (A "T" box

holds two input tape switch wires and has a place for one small output wire.)

The "K" box is a square keypad device. The keypad is used to input descriptive

information about vehicles being weighed. It is an optional device when only one lane of traffic is

being weighed. It is a mandatory device if two lanes are to be used. pushing a keypad button

causes a numeric code to be enteied into the strain record of a ruck being weighed. This number

can be used to describe any anribute desired. The keypad labels are currently designed to indicate

the style of truck being weighed (i.e., box, tanker, dump, etc.). The keypad may be used for other

pulposes.

If the axle sensor wires are hooked to the "D" box and the keypad will be use4 run a large

wire from the keypad (or "K" box) to tle "D" box. Then run another large wire from the "D" box

to the van. If the axle sensor wires are attached to the "K" box, the large wire from the "K" box

can be run directly to the van.

When attaching wires to the "T' box, pay attention to the numbers on the box. The wire

leading from the sensor that will be hit fust by raffic goes ino the connection marked TSI/TS3.

The sensor.lir.r, to the bridge (i.e., hit second by approaching traffic) connecrs to TS2yTS4. The

axle sensors in the lane expected to have the majority of truck rafhc should be called sensors 1 and

2. The axle sensors in the less used lane should be called sensors 3 and4.

THE GENERATOR

Shortly before the srain gage wiring hook-up is completed, start the generator. This is

done by following the steps listed below:

. move the generator to its operating position;

. fill the gasoline tank;

. switch off auto throttle;

. switch on oil alert switch; and

. tum engine swirch (ignition) key.



To set up the generator, release it from its restraining hooks. Next, either remove the

generator from its cabinet (set it on the ground, two people are required for this), or spin it 90

degrees so that the controls on the front are accessible, and the exhaust vent poins outward and is

not blocked. If you spin the generator, use the two left-most restraining hooks to secure the

generator. Note that electrical cables should not be attached between the van and the generator at

this time. The equipment inside the van should be turned off. I-eave the switches on the generalor

as they are currently set.

The generator operates off its own gas tank. A five gallon'gas tank is included in the

generalor compartment for refueling the generator. The gas cap to the generator is located on top

of the generator. The fuel gage on the top left of the generator will let you keep track of the fuel

level in the tank as it fills.

To turn on the generator make sure there is sufficient gas in the tank, and that the "Oil

Alert" switch is on (leave the auto tfuottle switch off). Then simply turn the key. Let the

generalor operate for ten to fifteen minutes. After the generator is warnri connect the elecrical

cords between the generator and the connections on the outside of the van. (The connecrions are

about eye level above the rear tire on the left side of the van.) The electrical cords can be found in
It

the generator comparunent of the van. They are attached to the electrical plugs marked 19A on the

generator. It does not matter which 19A plug is used for the computer outlet and which is used for

the air conditioner. On the van, plug number 1 is for the computer. Plug number 2 is for the

interior lights and.the air conditioner.

When operating the generator, leave the automatic throttle turned off. This feature has

proven unreliable when both the computer and air conditioner are operating for long periods of

time.

COMPIITER

Before tuming on the computer, turn on the air conditioning/heating unit attached to the

ceiling of the van. (Note that the generator must be warm and the elecrical plugs attached before



a-

turning on the air conditioning.) The computer often does not work if the air in the van is cold or

uncomfortably hot. Use the van's heater to assist warming the air initially if the van is very cold.

While the van is warming/cooling record the srain gage numben and locations and the

tape swirch locations in the record book describing that bridge location. Then check to make sure

all the pieces of electronics in the van are hooked up. The equipment in the van includes:

. the computer (including analog to digital converrer),

. siglal condi[ioner,

. CRT screen,

. keyboard,

. disk drive unit (contains two 8" floppy drives), and

printer.

Its location in the van is shown in Exhibit 2. Check to be sure that no loose wires are apparent.

In particular, check the connection between the keyboard and the CRT screen, as this frequently

comes loose in transit between locations.

Place a "system" diskette in the left hand drive of the disk drive unit and close the door.

Then turn on the power to the computer using the surge protector swirch (a long gray box with six
t

elecrical outlets, located behind the signal conditioner).

The computer should "beep" at you, and you should hear the disk drives spin. If

everything goes as expected, the computer will print several lines of text and finally a single period

(.) to indicate that you.are at the operating system level and the computer is ready for your next

command. At this point go to the section on "software" operation below.

Ifthe system does notrespond as indicated above, open the disk drive, rake out the system

disk, insert it and close the door. Then type 173000G. This should "boot" (start) the system.

If this fails, turn off the computer (at the surge protector), take out the system disk and replace it

with a back-up system disk, and turn the computer on again.

If the machine still does not respond appropriately,'turn to the "Trouble-Shooting"

section at the back of this document.
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a.

SIGNAI CONNITIONF'R

The signal conditioner clarifies and strengthens the information gathered by the strain

gages and axle senson. Before it can be use4 however, the components have to be adjusted so that

the conditioning unit provides the correct amount of signal voltage (gain) and uses the proper

reference point to indicate when the strain gages are not under load (referred to as being "balanced").

To set the "gain", follow the steps below.

1. Write down the numbers of the strain gages placed on the bridge and their

calibration constants (called C). The calibration constants can be found in

Exhibit 3.

Calculate the average of these constants (mean C).

The initial "gain" for each gage is calculated as 900 times that gage's calibration

constant divided by the average constant computed above (900 + C / mean C).

set the gain dial on the signal conditioning unit for each gage's initial "gain."

To do this unlock the dial and spin it so that the hundreds digit appean in the

window.

Now flip the calibration swirch (see Exhibir 4) on the second panel from the left
l

to the lower position, and the automatic/manual switch immediately to the left

of the calibration switch to the manual position.

use the coARsE and FINE tuning dials for each of the srain gage channels to

place.thetensiory'cornpression lighs in the middle of the five lighs.

Now plug the multimeter (or similar device) into the connector marked

"Select 1" on the left-hand panel. Turn the selector dial to "Strain 1" and

observe the reading on the multimeter as a fuck goes over the bridge.

Move the select button to "Strain 2" and observe a reading as a truck passes

over.

The objective is to achieve a maximum of five volts when a heavy truck goes over.the

bridge. If the voltage being output by ttre conditioner seerns too high, recalculate the "gain" using

2.

3.

4.

5.

6.

7.

8.

1l
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Exhibit 3
CALIBRATION CONSTANTS FOR STRAIN GAGES

Gage
Number

t27B
t29B
l30B
l3lB
l3iB
l34B
l368
l378
l 38B
l40B
l4lB
t42B
l43B
l53B
l54B
l558
l56B
l578
l58B
l 59b
l97B
2238
49lB
4968
4978
498B
5008
503B
5l9B
5258
5268

Calibration
Factor

r26.52
r32.84
r20.9r
r23.99
t32.r0
t32.67
r25.73
t14.29
r20.36
r24.89
120.05
t20.6r
I 13.98
I 19.09
1 28.1 3
t24.r6
r32.26
123.27
r20.20
r28.54
t2t.76
I19.83
t25.96
r29.30
r24.9r
r27.24
t42.55
r38.27
r59.32
r46.73
190.56

t2
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a constant of 800 or lower, and adjust the "gain" dials as in step 4 above. Voltages higher than

frve volts will not be recorded correctly by the computer and will cause enors in the weight

estimates for those trucks.

When the signal on the multimeter is satisfactory, recheck the balance of the gages, and

then turn the calibration swirch (see Exhibit 4) back to the middle position. Also place the

"automatic/manual" switch immediately to the left of ttre calibration switch on "automatic."

When collecting srain information (i.e., when you are weighing rucks) periodically

examine the strain gage lights to ensure that the gages are still functioning. Periodically a gage

will fail. This is particularly true on bridges that have gages attached to anchor bols (e.g., box

girder bridges). When a gage fails, it will remain either positive or negative, regardless of when a

vehicle passes over the bridge. When operating correctly, the gage will flutter between positive

and negative until a vehicle passes and then show positive (tension). If a gage fails during

operation, replace it, or note it, so that is effects can be minimized using weighting factors in the

PFFF program.

l3



Exhibit 4
Signal Conditioner

AVe.

@
1

6o

oo.o

oo
oo

Caloo
Coarse/

Fineoo
Balance

oo
nnI tl I
\-t \-,
-Cal -oo
Coarse/

Fineoo
Balance

oo

oo

oo
A-v

+
+

@
o

+
o

BNC Connectors

Switches

Cable Connections
to the Bridge

Adjustment Dial

t4



a

INTRODUCTION TO THE COMPUTBR

As stated earlier, this version of the Bridge WIM system uses a DEC MINC computer. It

is based on the DEC PDP-ll computer, and runs an operating system called RT-11. The

computer uses an RX-02 disk drive. This drive uses 8 inch single sided, double density, soft

sectored floppy disls with a record length of 128 bytes. This information is necessary to know if

you need to buy diskettes for the computer, or if you have problems with the computer and need to

have it serviced.

Each floppy diskette can hold weight information for 400 trucks. Before starting ro

collect data, it is advisable that the system operator (van driver) make sure that enough floppy

diskettes are on hand and properly formatted to collect the desired tmck weight information. (See

the FICREA instmctions on page 18.)

On the computer, the left-hand disk drive (as you sit in the captain's chair and face the

computer) is referred to as DY0. The right-hand disk drive is called DYl. The "system" d.isk

should always be in the DYO drive. The system disk has the computer's operating system stored

on it as well as all of ttre prcgrams needed to operate the Bridge WIM system.
t

Each diskette has a label. Use these labels to keep rack of what information is stored on

that particular floppy disk. Do not write directly on the floppy disk or on a label that is on the

floppy disk. Write on the label and then place the label on the diskette. Pen pressure on a floppy

disk can cause the diskette to become-unusable.

When typing instructions to the computer or when responding to computer program

prompts, use the "DELETE" key to erase rypographical errors. This is the only method for

backspacing that this computer undentands.

Also be aware that the computer sometimes "forgetsn to add a line feed after it asks a

question. After waiting several seconds in case the computer is just slow, simply type your

response over the top of whatever characten are on the last line on the screen

r5
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COMPUTER SOFTTVARE

All of the program software for operating the Bridge WIM system and for processing the

collected information is included on the "system" disks. Three copies of the system disk are

available. They are identical to each other, and are located in the lower file cabinet drawer in the

back of the WM van.

Programs that might be run during the coune of a data collection effort include the

following:

. FICREA,

. SMPLE,

. BILINE.

. Dp5,

. FIND,

. PFFF, and

. SUMARY.

FICREA is used to format and initialize data disks. BILINE and SIMpLE calculate the
t

influence line of the bridge o be used (an input o the DP5 program) based on the dimensions and

design of the bridge. DP5 is the program which the computer runs when it is actually collecting

data' FIND is used to determine how much information is already stored on a diskette and how

much room there is for additional information. PFFF is used to process the strain gage

information collected at the bridge site into ruck weight information. SUMARy provides a

method for summarizing and outputting the weighs calculated by the pFFF program. The

execution of each of these prcgrans is described below.

Before executing any of these programs, you should enter the time of day ino the

computer. This is done by typing:

TIME hh:mm:ss

16
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starting at a system prompt (a period). Enter hours (hh) in military time, and include the two

colons.

F'ICREA

The FICREA program prepares new floppy disks for use in the computer. To nrn this

progr:rm' place a system disk in DY0, and place an unused floppy disk in Dyl. Staning with a

period (.) showing on the screen" type:

@DYO:FICREA

This program will format each disk and create the necessary files on it for storing truck weight

information. It takes several minutes to prepare each diskette. The computer will write several

lines to the CRT screen before it's done. Do not use the computer until it types the command

.DIR DYl:

and then performs that command and writes a period (.).

Each disk can hold enough information for 400 trucks, so make sure enough disks are

ready to collgt all the data you intend to collect, before you start the Dp5 progranL

SIMPLE AND BILINE

These two programs perform the same function for different types of bridges. They

produce the information needed by the DP5 and PFFF programs (called the influence line) to

convert strain gage and axle information into ruck weight estimates. Either SIMpLE or BILINE

must be executed once before the DP5 progrirm can be used. For both programs,

' enter the requested values as real numbers (include decimals) unless specifically

told that a value is an integer, and

' all responses to a question should be on ttre same line, separated by commas.

t7
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SIMPI,F'

SIMPLE is used to calculate the influence line for simply supported bridges. (Check

with the Bridge Branch if you don't know if ttre bridge is simply supported.) To run the SIMpLE

progmnL you will need the following information:

' a name you will give this bridge's influence line, limited o six digis in length;

' tlte length of the bridge span on which the strain gages are placed, in feet; and

. the distance from the bridge aburnent to the strain gages, in feet.

Once this information is available, follow the procedure indicated below:

Starting with the computer on and running (the screen should show a period (.) at the

cursor; ifit doesn't and you need help getting the perio4 see "Trouble-shooting"), put the system

disk in DYO and a formatted disk in DYl, and then type:

RUN SIMPLE

The computer will ask you the name of the file you want to contain the influence line you are

about to create. This name should take the following form:

Dyl;rxxxxx.yyy

where xxxxxx can be any 6 or fewer alpha-numeric characten ttrat describe that bridge 0o you (i.e.,

I405KC for a bridge on I-405 at tfre King County line), and yyy is the approximate length of the

bridge span you will be using in feet. Note that yyy rnust be an integer number, do not use a

decimal poinr

The computer will now display:

INPUT LENGTH OF BRIDGE AND DISTANCETOTRANSDUCERS

You should respond to this by typing the answers to this question and hitting the carriage

return. Your answer should look something like this:

18

I

43.,21.5
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where 43. is the length of the span in feet, and 21.5 is the distance from the end of the bridge to

where the srain gages arc attached.

The computer will then calculate the influence line, and write it onto the DYl disk. It

signals the end of the program by tning a period (.), signifying ib return to the operating system.

BILINE

The BILINE program is used o calculate the influence line for all other types of bridges.

For this progranL you will need the following information:

. a name for the influence line you are calculating;

. the length ofeach span ofthe bridge, in feet;

. the approximate moment of inertia for each segment of each span of the bridge

(you will have to calculate this from the bridge plans, or get someone in the

bridge division to provide it for you). The units here do not matter, so long as

they are consistent with each other;

. which supports on the bridge are fixed and which are simple; again, ask the

bridge section ifyou need assistance; and

' tlte laation of the strain gages (on which span they are located, and how far they
!a

are from the start of the bridge (not the span).

When this information is ready, place the sysrem disk in DYO and a formatted disk in DYl and

have the cuner showing a period (.), then type:

RUN BILINE

The computer will respond:

GIVE NUMBER OFSPAT{S OF BRIDGE

Type an integer number and a carriage return. The computer then asks:

r9

GIVE PBOPERTIES OF SPAN 1:



# OF DIF SECT, LENGTH, IINIFORM MOMENT OF INERTIA

If this bridge span has a uniform moment of inenia answer all three questions on one line, such

as:

1,55.,1200.

where the above would mean the span has one section, 55 feet long (note the decimal point) and

has a mornent of inertia of 1200 unis (again note the decimal poinD.

If this bridge span has two or more sections (i.e., it changes moment of inertia

somewhere in the span) answer only the first two parts of the computer's question (number of

sections and span length) such as:

3,55.

which would mean 3 sections in this span, which are a total of 55 feet The computer will then

respon*

GIVE SECTION #, SECTION LENGTH, MOMENT OF INERTIA

You will respond with one line of numben for each section on that span. Thus for the above

input (3,55.) you would type ttree lines of numbers. Each line should give the section number,

length in feet and moment of inertia.

For example, the respohse inight be:'

1,15.5,900,

2,25.,1OO0.

3,14.5,900.

Note that the length of each segment and the moment of inertia must include decimals.

20
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The computer will then repeat the above questions for each span of the bridge. The

computer will ask if the last span is identical to the fint; if rhis is the case, it will input rhe last

span's description for you. Upon completion of the span information, the computer will ask the

following:

FIXED SUPPORTS (O=Don€, l=flrst, 2=last, 3=both)

Answer this question bY indicating whether the fust and last bridge deck supports are

frxed- This answer is an integer followed by a carriage return. The computer will then respond:

GIVE LOCATION OF GAGE

TYPE 1 FOR FIRST SPAN,2 FOR 2ND....

Type the integer number which indicates the span on which the strain gages are located, (this is

usually span 1).

The computer will *ren ask:

GIVE LENGTH FROM START OF BRIDGE

You should answer this by typing the total length, in feet, from the start of the bridge to the strain

gages. Express this number as a decimal, such as:

21 . (for 2l feet from the bridge abuunent)

The program will then take a few minutes to compute the influence line. when it has completed

this step it will print an * on the computer screen (note that it may forget to line feed here). After

this 'appears, type the name of the influence line with the formac

DYl:xxxxxx.yyy
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where DYI indicates the influence fine should be saved on disk DYl, xxxxxx is a six digit alpha-

numeric nirme you give the file, and yyy is the distance of the bridge, expressed as an integer, in

feet

The computer will then save the file and indicate it has completed the BILINE program by

printing a period (.) on rhe screen.

DP5

This program can be run after the influence line program (either SMpLE or BILINE) is

completed. Before you begin DP5, however, there are several other steps you should follow to

ensure the data collection will go smoothly. These steps are

' format and initialize a sufficient number of floppy disks to store the data to be

collected (see page l8);

' coPy the influence diagram youjust created onto each ofthe floppy disks you are

about to store data on (see below);

' make sure the strain gages and tape switches are hooked up and working; and

. balance the signal conditioner (page 11);

Cotyine the Influence Line

The influence line data frle created by SIMPLE or BILINE should be included on each of

the formatted diskeues you will be using to collect weight information. To place ttris file on the

newly formatted disks, perform the following steps:

' coPy'tle influenceline from the original DYI diskette it was written to onto the

DYO system diskette; and

' copy the file from the system diskette onto each of the newly formatted

diskeEes.

To copy a file, start with a period on the screen, and type the following:

coPY DY#:XXXXXX.YYY DY#:XXXXXX.YYY (foilowed by a caniage rerurn)
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where # indicates on which disk drive the data set is lcated. The fint data set is ttre old data ser

The second data set is the location the new data set is o be copied to. For example, if the

influence line I405KC.023 is located on DYl, and you want to copy it to several d.iskettes, first

type:

COPY DYI :t405KC.023 DyO:t405KC.023

This puts a second copy of the file on the system disk. Now replace the disk in Dyl with one of

the newly formatted diskettes, and type:

COPY DYO:1405KC.023 DYl :t405KC.023

After the computer has written a period on the screen, replace the disk in DYI with the next newly

formatted diskette, and type the last command again. Repeat this as many times as you have

diskettes for ttris bridge.

Running DP5

Now that the diskettes are ready to contain the collected weight information, you may

staft the data collection program DP5. At this point in time you should make sure that the strain
to

gages and axle sensors are working, and balance the signal cond.itioner (see Operating the Signal

Conditioner). When this is complete4 you are ready to start the data collection program.

To run DP5 you will need the following information:

' the distance in feet between tape switches I and,2 and between switches 3 and 4

(if used);

' the distances between switches I and 3 and the beginning of the bridge (in feet);

. the minimum strain you want recorded, usually 0.10 to 0.3 vols;

' the number of tmcks whose weight has been previously recorded on this data

disk;

' the length of the bridge span (in feet) on which-the strain gages are located;
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' whether you want to observe the computer estimate truck weights as it collects

the srain gage information;

' whether you want to use the keypad when you collect truck weight information;

' lhe rate at which you want strain gage information recorded (explained below);

. the number of lanes (l or 2) from which you will collect information;

. the number of strain gages (channels) attached to the bridge;

. the name of the influence line file;

. the length of the influence line;

. the calibration factor to be used (explained later); and,

' the number of sample points you want the processing program to skip before

processing the strain information (used if the bridge is skewed at an angle from

the roadway).

To start DP5, type:

RUN DP5,

starting with a (.) on the screen. After you start the progranL the computer will prompt you for

the above infirmation. It will fint ask for the date. Note that when you respond to this request,

only one digit is allotted for the year so that January 12,1996, is entered as 01126.

DP5 allows three different options for conrolling data collection. In the fust, you may

change the system defauls for maximum consecutive axle spacing allowed for one vehicle,

maximum axle spacing for cars, maximum total truck length (distance between the fust and last

axles on a vehicle), number of lanes for data collection, and the number of strain gages attached to

the bridge. The second option is to accept all of the system defaults for these inputs, and the final

choice is to alter only the number of lanes and number of srain gages.

The following describes the sequence of inpus to the computer. All numbers should be

input as real values (with decimal point, unless specifically indicated as an integer). All distances

are in feet.
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TRTJCK

SPAT{

For example, input for this line might look like the following:

0,3.45,6.75,0.1 5,1,4O

change default vehicle lengths, number of lanes and

number ofgages.

accept all system defaults (only one lane of naffrc is

collected)

change the number of lanes and/or number of strain

gages.

the distance between tapeswirches I and2.

distance between tapeswiah I and the bridge.

a decimal value between .10 and .5, used to trigger

which values are heavy enough to be weighe4 enter

.10 unless there is a specific reason 0o do otherwise.

the number of the next truck to be stored on that disk.

An integer. (A disk can conrain 400 ruck records,

the first truck weighed is number 1, the last is

nurnber 400. It is possible to use part of a disk, and

then use the rest of that disk on a later date. Use

program FIND to determine the last truck record

written on a previously used disk.)

the length of the span on which the strain gages are

locate4 input as an integer.

ro{Ar{cq -1
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PROCESS. KEYPAD. SAI\4PUNG RATE

Fffi = O if weights are only to be processed later (an integer).

- 1 if you desire to see estimates of the truck weights

being collected while they are collected, as well as

being processed later for analysis (an integer).

KEYPAD O (an integer) if keypad input is accepred bur not

mandaory.

1 (an integer) if keyboard input is mandatory.

S'qI\4PUNG RATE = the rate at which the snain gages are intenogated by

rhe computer. Input an integer between 40 (for long

bridges) and 60 (for short bridges).

The input might look like:

1r0r50

MAX AXLE SPACING. n/AX CAR LENGTH. MAXTRUCK LENGTH NN (Only requested

if ICI{ANGE- -1)

MMAXLE SPAC = the maximum spacing allowed between two axles on

any vehicle, the default is 37.1 feet.

MAX CAR SPAC = defines what is a car versus a two axle truck. The

default is that car spacing is less than 12.1 feet

I/AXTRUCK LEt'l = defines ttre total length allowed between first and last

axles on a truck. Default is 65 feet. It should be

80 feet.

= a parameter used internally by the program; enter 150

as an integer.

Nr{
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An example is as follows:

37,5,1 2.2,90.0,150

I-ANES. NCHAN. (only asked if ICHANGE = -l or 1)

LqNES = number of lanes data will be collected in (1 or 2), I is

defaulf Input as an integer.

NIHAN = number of snain gages attached to the bridge, default

is 4. Enter as an integer.

An example input is as follows:

1r6

IANE 2 TS SPACING. TS3-BRIDGE. (if LAI{ES above = 2)

TSSPACING

TS9BRIDGE

rt
An example input is:

= spacing between tapeswitches 3 and4

= distance from tape switch 3 and the beginning of the

bridge.

6.5,9.33

NAME OF FlfE WmH NFIUENCE LINE. (onlyrequested inpROCESS = I above)

FILEMME the frle name DYI:X)OOOCX.YYY copied onto rhe

data collection disks before the beginning of the DP5

progranl"

I.ENGTH OF INRUENCE UNE CAUBRA-I-IONI. SAIURES

LEilICIHOF = integer length of theinfluence line (xxx from the file
NRUEI{CEL.NIE

name). Enter the length of the instrumented spur.

n



Ore calibration factor obtained from a calibration tnrck

or previous calibration of this bridge. (If this is the

frnt time at this bridge, start with a calibration factor

of 0.10, and see the PFFF program instructions later

in this documenl

the number of data poins that are recorded by the

computer that should be discarded during processing

to account for problems occurring due to skew of the

bridge. Enter 0, if little skew is present, I or 2 if the

bridge is heavily skewed (up to 45 degrees, over 45

degrees, and you should not use the bridge).

9qIUPTES

For example:

45,0.2 6,0

Input is now complete, and the system will automatically begin collecting ruck weight

information at this point. Note that if you make a tlring misrake, use the " DELETE" key on
l>

the computer 0o remove the unwanted characters. This must be done before you type a carriage

return. Any other baclspace key will cause errors in the program and you will have to reenter the

entire DP5 input data

Note that theWIM system-will automatically look for rucks in lane I (axle sensors 1

and 2). To weigh a truck in lane 2, press the "LANE 2" button on the keypad immediately

beforethetruckreachesaxlesensor3. The "LANE 2" button causes the system to look for

the next (and only the next) vehicle to be in lane}. After examining the next vehicle to cross

sensors 3 and 4, the system again begins monioring sensors I and 2.
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To stop the execution of DP5 for any reason, depress the white buton marked "DATA

lN" on the main MINC console (not the computer keyboard) marked "Digital Input." The

following text will appear on the screen:

CHANGES? .1 START OVER O STOP 1 MINOR CHANGES

The next step is to PUSH TIIE "'DATA tN" BUTTON A SECOND TIME to return the switch

to its original position. Then type the appropriate number to indicate your desired option.

-1 Causes the DP5 program to execute again, but asks for all input data again.

0 Causes the computer to stop execution and retum to the operating system (i.e., a

period appean on the screen).

1 Causes the compubr !o ask the following question:

PROCESS, KEY2AD, # of SAMpLES, CALTBRATION

The answer to these should all be placed on one line, separated by commas. possible

answers arc:

t
FruESS 0 = weights will be shown as informarion is collected

1 - weighs will not be shown

KEYPAD 0 = keypad accepted but not mandaory

1 = keyPadis mandaory

# of SAMPLES = number of srain samples discarded during processing

(0 ro s)

CAUBMTION = r€w calibration constant

FIND

The program FIND is used to query a data disk to determine the ruck number that was

last stored on the disk. In this way, truck data collection ., 
" 

,io can be stopped and started as
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desired using the same data disk. To use progrirm FIND, start at the operating system prompt (a

period) and type:

RUN FIND

The program will examine the data disk in drive DYI at the time of execution, and print on the

screen the number of the last truck weighed-

PFFF

The PFFF program is used to process the collected strain gage information into truck

weights and to calculate calibration facton for individual bridges. It differs from the processing

that can be done during data collection in two major areas:

' it performs a more sophisticated analysis, providing some checks against bad

datapoins; and

' it produces the data set needed to make tables for printing vehicle and axle weight

summaries.

To run the PFFF program the following information is necessary:

. . name of the influence line;

. numberof lanes of data collected;

. number of strain gages recorded;

' weighting facton for individual strain gages (to discount some strain gages and

reduc'e the effecs of two vehicles on the bridge at the same time);

. the lengttr of the influence line;

. the number of samples to discard if the bridge is skewed;

. the length of ttre bridge span used;

' the number of the truck record where any calibration truck weighs are stored;

. the weight of any calibration tucks;

. a previously determined calibration facor (if any); and

. the numbers of dre trucks to be processed.
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To start the program, type:

RUN PFFF

The computer will respond:

NAME OF INFLUENCE LINE?

Type the name of the influence line calculated by the SIMPLE or BILINE program at the time of

data collection (use the form DYl:xxxxxx.yyy). The computer then asks:

HOW MANY LANES?

Type an integer (l or 2) response. The computer then asks:

HOW MANY CHANNELS VIIERE RECORDED?

Type an integer for the number of strain gages that were atiached to the bridge during data

collection. The next question is:

ENTER THE WEIGHTING FACTORS FOR LANE #

This is an option which allows you to discount the strain gage readings from some of the gages on

the bridge. It is usually used when trying to subtract the effecs of a second vehicle being on the

bridge at the same time aslhe tmck,you are weighing. You may include any numbers here that

you wish, although weighing factors of 1.0 for all gages are recommended by the manufacturer.

Enter one real number for every strain gage used during data collection. Enter all responses on one

line, separated by commas. A possible response for a four gage bridge would be:

1.0,1.0,1.0,1.0

The program then responds:

LENGTH OF INFL.LINE, SAMPLES, SPAN
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Enter the length of the influence line as an integer followed by a comma. Then enter the number

of samples (an integer) you want the analysis delayed (0 for most bridges, a maximum of five for a

heavily skewed bridge), and then the length of the bridge spirn in feet as a real number. An

example response might be:

50,0,50.0

The computer responds:

DISPLAY RESULTS? 1 =YES, O=NO

This option lets you watch on the screen as the computer calculates each truck's axle and gross

weighs. Enter the response as an integer.

DISPLAY AVEBAGE STRAIN RECORD? I=YES,O=NO

This option shows you an XY plot of the strain record versus time for each truck whose weight is

being calculated- Enter your response as an integer.

CAUBRATION TRI,JCK IISED? t=YES, O=NO

Answering this question YES will cause the computer to compute a calibration factor for this

bridge. If this is the hrst time you are at this bridge, you will need to follow this option. If you

already have a calibration constant for this bridge from previous work, answer the question with a

zero. Either response should be entered as an integer. If you answer N O you will skip the next

three questions.

WHAT IS THE ACTIIAL TEST TRTJCK WEIGHT?

Enter the actual gross weight of the test tmck, as a real number. The number should be entered in

hundreds of pounds (i.e., 100,000lbs = 1@.0).

HOW MANY PASSES OF TEST TRUCK?
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Enter the number of times the test truck crossed the instrumented span as an integer. If two lanes

were used, the program will also ask:

HOW MANY PASSES OF TEST TRIICK IN LANE|? LANE 2?

Answer this with two integen, separated by commas.

WHAT ARE THEIR ID'S

As the computer records each truck's strain gage information, it will assign a number o ttrat truck.

The numben range from I to 400. Enter the assigned number for each of the test tnrck passes

over the bridge. Enter the numbers as integen, separated by commas.

WHAT IS/ARE CALIBRATION FACTORS?

If you did not use a calibration tmck, enter tlre calibration factor (include a decimal point) here. If

you used two lanes, enter both numbers on one line separated by commas. If you used a

calibration truck, the computer will not ask this question but will simply print the calibration

(facOr(s) it has just calculated.

PROCESS TRUCKS-|HROUdH_ (-KSTART=START OVER;

0=STOP)

This request asks for the numbers of the tmcks you wish to process. Answer with two integer

numben (low number fint) separated by comrnas indicating the range of vehicles whose weights

you want processed. A complete disk is processed by typing:

1,400

A disk can be processed as many times as you desire. The computer simply writes over the

previously calculated weighs. As a result, if you wish to experiment with different strain gage

weightings or calibration facton you may restart the PFFF program by typing a negative number
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followed by a comma and a positive number. Typing two zeros separated by commas (0,0)

causes the PFFF program to stop and send you back to the computer's operating system. Do this

when you have completed processing.

After the computer has finished processing the truck numbers you requested it witl again

ask you this question. You may give it another range of truck numbers, exit the program, restart

or, if you have more than one disk of ruck weighs you wish to process, insert a second (or other)

disk into the DYI disk drive, and answer the PROCESS TBUCKS request again with 1,400 or

whatever numbers are appropriate. (Note each disk is numbered I through 4@. The machine does

not number from 401 to 800 for a second disk at one location.)

SIIMARY

The SUMARY program calculates various tabular summaries of the ruck weight

information you have collected. It can also be used to produce a printout of all the truck weighs

on a disk on the printer in the van. This program can also be used to summarize truck weights

from more than one diskette. The operation of this program is rather complicated, so the

instructions included in original Bridge WIM Users Manual are included in "Append.ix B" of this

manual. .
When using "Appendix B," be aware that the frle used to record strain gage information is

referred to as FT14, the processed ruck weights are stored in FT15 and the SUMARY program

produces file FTl7, which includes summarized truck weight information.
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TROUBLE.SHOOTING ASSISTANCE

This section details the steps you can take to determine why the WIM system is not

operating the way you expect it to, and what steps you can take to make it work correctly again.

This chapter is broken into the following sections:

. Computer Frozen,

. Program Fails During Execution,

. Computer Won't Boot,

. Typing Erron,

. Generator Problems, and

. Gecing Back to the Operating System.

COMPIITER FROZEN

When the computer was previously operating and suddenly stops, you have three basic

options; try them in the order listed below.

1) If the DP5 program was running at the time the computer froze, depress the "P"

, key. This will often restart the program.

2) Check to make sure that the "DIGITAL lN" switch on the MINC console

is not depressed. This key will not inhibit use of the keyboar{ but it will

prevent the system from processing the information you type in. The computer

will simply respond CHANGES? -l START OVER, etc.

3) If the above doesn't work, press the "BREAK" key. The computer should

respond by printing an"@" on the screen. Type 173000G (dUOttype a

carriage return; also note that the last three digits are zeros, not the letter O

"oh"). This should re-boot the systern You will have to restart the program

you were running after the system finishes re-booting.

4) If the system does not respond to the "BREAK" key, turn the computer off

and leave it off for 30 seconds. Then restart the computer.
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If a program (other than DP5) fails during execution, the frst option is to hit several

carriage returns. @emember that the computer sometirnes "forgeB" o add a line feed after

it asks a question; this is not a "failure,' just poor programming. For these cases, just type on

top of the last line on the screen.) After you hit several carrlage returns, the computer may

continue operating where it left off, or show a period. If you get a perio4 this indicates that you

are back to the operating system, and can restart the program by typing RUN and the program

name.

If the computer does not respond o the carriage returns, hit the "BREAK" key on the

keyboard once. This should cause the computer to print an " @" on the screen. Now type

173000G (using three zeros, not the letter O "oh"). Do not use a carriage return. The system

will reboot. After the boot is completed, you will be back at the operating sysrem (a period

showing on the screen), and can restart the progr:rm you were attempting to run.

COMPIITER WON'T BOOT

If the computer will not boot successfully, fust check o make sure all cable connections

arc intact, P{lcularly between the keyboard and the computer and the electrical cord between the

van and the generator. Then try tlrc following steps in the order listed.

1) Reinsert the system disk in DY0, hir the "BREAK" key and type 173000G

(do not tyoe a carriage return);

2) Replace the system disk with another system disk and hit the "BREAK" key

and type 173000G (using three zeros, not the letter O "oh") (do not type a

caniage reUrm);

3) Turn off the computer using the surge protector switch behind the signal

conditioner, wait 30 seconds and turn the computer back on again with the

alternative system disk in DY0.

If the computer still won't boot, listen to see if the disk drives spin when you try to boot

the system. If the drives do not spin briefly, you have probably blown a disk drive fuse. Extra
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fuses are located in the filing cabinets in the back of the van. you may wanr to bring the

computer back o the shop and get some assistance replacing the fuse.

If the disk drives spin but you get a number on the screen (usually six d.igis, starting

with a 7) instead of the boot up messages and a period, the machine is probably too cold. In these

cases' turn on the van's engine and heater and increase the temperature of the van's interior. I-et the

computer warm up for about fifteen minutes in the warm to hot air, then try to boot the machine

again. If this fails, wait another'fifteen minutes and try again. If this fails, bring the computer

back to the shop for testing.

TYPING ERRORS

If the typing erron are noticed before a carriage return is hig ttre "DELETE" key will

allow you to baclspace over the erron and retype them. If the error is noticed after a carriage

return you will have to either restart the program (depress the "DIGITAL lN" switch or

"BREAK" key followed by 1 73000G) (using three zeros, not the letter O "oh") or simply

retype the input line if the computer detected the error and rejected the input

GENERATOR PROBLEMS

The-primary causes for generator malfunctions (generator shut-down, electricity

intemrption, etc.) are lack of gasoline and incomplete warm-up. First check the level of gasoline

in the tank using the gas gage located on top of the generator. The generator tank holds three

gallons.

If the gas tank is full, check to be sure the "oil alert" switch has not been tripped

automatically, indicating a lack of oil. If this is not the case restart the machine with the load

monitoring switch tumed off and all equipment inside the van turned off. Let the machine run for

15 minutes before restarting the equipment in the van.

GETTING BACK TO THE OPERATING SYSTEM

You may get to the operating system in one of several ways: the successful completion

of a program, the intehrption of a program, or the "booting" of the system. To intemrpt a
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program' use the 'BREAK" key on the right side of the keyboard. After typing the

"BREAKT" dte computer will respond with an "@" and you need to type 173000G (using

three zeros, not the letter o "oh") to get to the oper,ating system from this poinr

If you are in the middle of daa collection, you may exit the DP5 program gracefully by

pushing in the "DIGITAL lN" button on the comput€r iself then pushing the button again,

and typing a zero (0). This will cause the computer to terminate Dp5.
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APPENDIX A

VISUAL DESCRIPTION OF CONNECTOR BOXES

FOR THE BRIDGE 1YINI SYSTEIU



D BOX

OUTPUT,

KEYPAD

TS 1-2

TS 3-4

R.B.LIKINS
DECEMBER I981

D Box Wiring List

lA-3E-'48
lc-3N-4N
28-3C-4C
2D-3P-4P
tE-2E-3V-
34.4A
38.48
30.40
3F-4F
3G.4G
3H.4H
3J.4J
3K.4K
31.41
3M-4M
3R.4R
35-45
3T.47
3U.4U

4V

A-t



K BOX

KEYPAD FOR
TRUCK

IDENTIFICATION

*a

OUTPUT

#5

LUME. TS1

+4 5M\
* 2'l

\UDIO
HONO
JACK

TS 3

VO

K BOX WIRING LIST

A
PT

-2

-4
J

KEYPAD LABELING

lE-3A
lN-3C
lC.28
LP-20
1B - 5,1
5,2 - 4,L
lR - 4,3
lK.6J
1A-6G
IL-6H
lM.6F
lF - 6tl
IH-6M
1T.61
ls-6K
lV-2E-38-

trtrtrtr
trtrtrtr
trtrtrJtr
trtrtrtr

4,2-5,3-6E

R. B.LIK INS
DECEMBER 1 98 1A-2



IKINS
MBER 1981

S Box t,{iring List

5L - 1A White
5U - 1B Green
5M - lC Black
5ll - lD Red
5V - lF Shield

hlhi te
Green
Bl ack
Red
Shield

5K
5H

5G

5J
5V

5D.2A
5C-28
5A-2C
58.2D
5V.2E

5E
5R

5F
5P
5V

-34
-38
-3C
-3D
-3E

-4A
-48
-4C
-4D
-4E

t^lhite
G reen
Bl ack
Red
Shi e'ld

t.|hi te
Green
Bl ack
Red
Shield

Use 2 pair shielded wire with all shields going to 5V

STRAIN OUT

R.B.L
DECE

A-3



_ lD-3A-38
20 - 3c - 3D
lE-2E-38

T BOX

TS OUT TS 2-4 TS 1-3

R.B.LIKINS
DECEMBER Ig81

A-4
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AS

APPENDIX B

SUNIARY PROGRAM

DESCRIBED BY BRIDGE WEIGHING SYSTEMS



.RUI{ SUI{ARY

Thls wlll load the program SUl,lARy.SAV into the
will display the following on the CRT screen:

computer. The program

Llne l: TABULATE REsuLTs (l) 0R LtsT IN0IvrOuAL rRUcK REsuLTs (0)
:

I provides su.mnary tabres separatrng vehrcres by weightsand haul ing catego:I-.1!-!,Jr rr.eights and axle conf f gura_ton; histograms- for arrivar itmes, vehrcro-verocrtyand vehicle length are obtalned.

0 provi des a s i nqr e r r ne pri ntout for each vehr cr efalling in tne -set.1.A. 
glorp;-g.orp, are deflned byr imits on gross wei t!, ui rii,i.r' haur ing rnformaron,or by axl e confi gur il on. 

-

If the 0 option is chosen proceed to line 13.

Li ne 2: PR II{TED FORHAT : (Z)
(1)
(0 )

(-l )

5 KIP II{CR TO IO5
5 KIP INCR TO 90

IO KIP INCR TO 90
IO KIP INCR TO 150

The data is stored in._5-kip increments on Fire lr. Grossweights greater than 1?0 kips .r. g.orp.o together in thecategory of 150 kips and greater. '.
Line 3: READ suHMARy FILE rz (t) 0R pR0cEssrNG REsuLrs 15 (0)?

I rhe tabres stored in Fire rr can be read, printed orcomb i ned;

0 The processing resurts stored in File 15 can be r istedor stored on Flle 17;

-1 The program will go to line ri*.

Llne 4: PRINTOUT RESULIS AS FREQUENCY

I Resul ts wi I I be pri nted

0 The actual count will be

LIne 5: STAIISTIcs FOR

This line will- The beginning

(1) 0R NUI{BER (o)

as frequencies (per 1000)

pri nted.

IRUCKS THR0UGH_( - I STARI=pR I NT )

appear only if option 0 was chosen ln llne 3.and endlng truck numbers are requested. The
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Llne 6:

Llne 7:

program will begin reading the data from File 15 as soon asthe endlng truck number is entered so be sure that the
proper dlsk with Fi le 15 is in DYl: ; This I ine wi | | be
repeated once all of the requested trucks have been read; a
minus ISTART will exit this loop and line 6 will be prinied.

NUMBER OF IABLES T() ADO

The number'(quantity) of tables stored on Flle 17 that areto be summed; data read from Flle 15 from llne 5 will also
be summed; enter a 0 (zero) to go to line g.

GM ID NUi|BERS (NEc. ID l,tLL SUBTRACT THAT TABLE)

The ID numbers of the tables stored in Flle 17 are requestedfor summing. A negative sign in front of an to number wiit
cause that table to be subtracted from lhe other tables.

Llne 8: PRINT(POS VALUE-TABLE I{UHBER) ,STORE (0),ST0p (-t )

36 The table that will be printed wlll be glven thls table
number in the title;

Llne l0: tID

Line 1l: USE NEI{ TITLE ? (0) yES, (l ) HO

B-2

be stored on Flle

the tables stored in
each table is also

0 The table that has been created will
L7;

-1 the program will stop.

Line 9: ENTER iiiLE (64 CHARACTERS)

The title of the table to be printed or stored is requested.This I ine will not appear if the number of tablls read(added) 
-as requested in line 6 is r (one). io-th.ns" atitle of a table stored on File 17 give a i ror line 6 then

add and subtract an additional table-in line 7.

ID

0

-1

FOR FILE ST0RII{G (t tD.-l FILEIT tD LISTING; 0 ST0p )

Glve I0 number for record on flle 17;

Stop program;

Provide a l lstlng of the iltlesFile l7; the number of trucks
I i sted. Proceed to I i ne lZ.

of
ln



The title input in line 9 will be used;

The tltle of the previous table stored at that tD
wt I I be retai ned.

Line 12: LlsT FILE l7 START,STOP (START=O START OvER;START=-l srgp)

START Begi.nni ng ID for I I sti ng;
= 0.to start over at I Ine 2;
= -l to stop the program.

STOP Ending ID for llsting.

Line l3:

Line 14:

.SEARCH By GRoSS.!,tEIcHI (l ) , AXLE CoNFTGURATI0N (2) ,
Iglg gflIgg!y(3), AxLE coNFrcuRATr0N ANo HErGriTi4),
LOAD CATEGORY AND I{EIGHT(5) ()R STOP(.1)? EI{TER IIUMBER

Thls line can be reached only by.nt."ing a 0 in line l.
The user is asked to identlfy the type oi search desired.
The program will search usln-
example all gross welghts be
pa rt I cul ar axl e confl gurati o
usi ng the vi sual haul i ng
the proper code, and by
or visual hauling category
example, all 3S-2 vehicles
80 kips_ can be-listed by choosing option 4 and specifying
weight limits of 60 and B0 kips.

After_entering the option for rine l3 the program will then
a sk for the axl e confi gurati on code ( i f requested ) , the
visu.al 

-h.au_l 
ing_.category co!e (if requested), ino the' gross

weight limits (if requested).

SEARCH TRUCKS_T0_(-START T0 STop)

Enter the beginning and endlng truck ID numbers for the
search. .A.negatlve beginning number will stop the search bythe.speclfled group and return the program io line l3 roi
another search.
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INDEX

Balancing the Signal Conditioner.................... ll. 13

Booting the Computer................ ...............9, 35,36, 37

Calibration Factor... ll, 12,13, 30, 32, 33

Generator

Setup, equipment

Signal Conditioner.................... ll. 13

Starting up (see Setup)


