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Safety Instructions

IMPORTANT
For your personal protection, read all instructions before operating this machine.

Strain Gauge - Battery Pack
DO NO T use other types of chargers besides the PBFT's built- in battery charger.  The strain

gauge is equipped with a rechargeable NiCad (nickel cadmium) battery pack which is not

accessible to the operator and should only be replaced by qualified maintenance or technical

personnel fully aware of all safety precautions.  

Strain Gauge - Speed
DO NOT strike or jar the strain gauge.  Apply pressure to the strain gauge clip in a pulling or

pushing motion, not by hitting or jarring it.  Applying force to this precision instrument at an

excess ive speed may result in permanent damage to the unit.

Strain Gauge - Force
DO NOT apply more than 1 kilogram of force to the strain gauge clip.  Applying excessive weight

to this clip, which measures the peel back force of the cover tape, may result in permanent

dam age to the unit.

Power Source
Operate the PBFT only from the type of power source indicated on the data plate.

Grounding
The PBFT is equipped with a 3-wire grounding type plug (a plug with a third grounding pin).  The

3-wire grounding type plug will fit into a grounding type power outlet.  This is a safe ty feature.  If

you are unable to insert the plug into the outlet, contact your electrician to replace your obsolete

outlet.  Do not defeat the safety purpose of the grounding plug.

Water & Moisture
DO NOT use the PBFT near water or moisture (damp or wet floor, bench, or table) as corrosion

can affect the smooth, consistent operation of the carriage, and thereby the PBFT's readings.

Attachments 
DO NOT use attachments not recommended by GPD with the PBFT.

Accessories
DO NO T place the PBFT on an unstable cart, stand, tr ipod, bracket, or table.  The PBFT may fa ll,

causing serious personal injury and/or damage to unit.
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Getting Started

GPD suggests reading the document sections listed below to gain a complete understanding of how to set

up and operate your GPD Peel Back  Force Tester (PBFT):

1. Tour the Overview section (beginning on page 1) to gain an unders tanding of the PBFT’s purpose, its

theory of operations, and the location and name of its mechanical and software controls.

2. Use the Installation instructions (pages 4 through 8) and Configure & Calibrate  instructions (pages 9

through 13) to properly install and prepare your PBFT for operations.

3. Follow Basic Operations (page 14) to put your software-driven PBFT into operation.

Hints :  For a visual representation of how the software windows interrelate, refer to Window Map (page

49).  For a description of the elements within each window, refer to Window References (page 50).

Overview

This document describes how to use GPD’s PBFT (Peel Back Force Tester) VS and its control software,

FORCEW are®.  FORCEW are® drives the PBFT VS with SPC and collects data from it, or can

dem onstrate such operation. The PBFT VS provides reliable and accurate peel back force measurem ents

of cover tape adhesion to surface mount component carrier tapes ranging in width from 8 mm  to 56 mm.

FORCEW are® is a software package designed by GPD to be compatible with W indows® 95 and

W indows® 98 operating systems.  FORCEW are® was constructed for easy use with a variety of hardware

and contains m any new features requested by our custom ers.  It is, however, not backward compatible

with the DOS based software previously used with the PBFT (PBFT software and MASTERFORCE

software).

Function

GPD’s PBFT accurately measures and records the peel-back force required to remove the cover tape

from surface mount component carrier tape.  The PBFT is designed to meet EIA-481-1, EIA-481-2, and

EIA-481-3.  It accommodates tape widths from 8 mm  to 56 mm and accepts plastic, metal, and paper tape

materials in single and dual sprocket configurations.  Test results are recorded for incoming or outgoing

taped components.

Theory of Operation

Set up involves loading and aligning a reel or strip of component carrier tape, verifying peel speed,

configuring the printer, and, as needed, m odifying test param eters.  

Operations consist of zeroing out the strain gauge, logging onto the SPC software, setting the speed

selector to the desired testing speed, and activating a test run.

Test results and speeds are recorded by the SPC software; the peel-back force is also displayed on the

strain gauge LCD.  Test results may be saved, printed, or reloaded for SPC analysis.
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Figure 1  PBFT VS - Key elements (shown w ith Calibrat ion Kit installed)

Figure 2  Strain Gauge - key elementsFigure 3  PBFT VS Control Buttons

Mechanical Controls
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Software Control

All FORCEW are® functions originate with the main window m enu bar and its pull-down menus.  A

description of each function is listed below. 

Hint:  For a detailed map of all FORCEW are® windows, see Window Map (page 49).

Menu B ar Pull-down Menu Description

User Login

Create/Modify

Rem ove

Enter a valid user (or vendor) account and password.

Add or change user/vendor password, security level, and access rights.  Also set

defa ults for save, print, and test pa ram eters options  by use r/vendor.

De lete  a user accoun t.

Setup Configure PBFT

Configure Prin ter 

Configure the PBFT and its interaction with the PC interface card, and calibrate the

PBFT speed indicator and strain gauge.

De fine  prin ter options  - rep ort d imensions and appended re port text.

PBFT Activate PBFT Use PBFT Control Center to define test parameters and unit of measure, run a test, and

view, print, and/or save test results.  Also use this window to review prior test results.

SPC SP C A na lysis Display and/or generate reports of SPC data for a user-defined group of test results over

a user-defined date and t ime span.

Exit Exits from the FORCEW are® control software.

About About

FORCEW are®

Title, version number, and release date of the control software.
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Installation Procedure
Installing your PBFT is a six step process.  Perform all of the following steps in the order listed:

1 - Unpack & Assemble

2 - Verify Mechanical Operations

3 - Install PC Hardware

4 - Install & Run Interface Card Software

5 - Install SPC Software

6 - Init ial Start Up

Installation 

To utilize the FORCEW are® software package, use the following installation procedures to install the

provided hardware on your computer and, as applicable, on your PBFT; connect the computer and PBFT

with the provided amplifier cable; install the software on your computer; and set up an initial user account.

CAUTION: Installation should only be performed by qualified maintenance or technical personnel

fully aware of all safety precautions.  Read all safety instructions (page ii) before proceeding with

installation.

1 - Unpack & Assemble

Unpack machine carefully - this is a PRECISION INSTRUMENT:

1. Place the machine on a stable, level surface.

2. Visually inspect the machine for any damage due to shipping.  If any obvious damage is observed,

contact the GPD Service Dept. at (970) 245-0408 (in USA and Canada, call 1-800-742-5473).

CAUTION: Operation of a damaged machine may cause personal injury and/or invalidate the

warranty.

3. Verify that all accessories and documentation have been removed from the crate and packaging.

4. Verify that the draw wheel (see page 2, Figure 1, Item 8) and pressure wheel (Item 7) are in place.

5. Install the reel arm (Item 12) with the provided screws.

6. Plug the PBFT’s power cord into the PBFT power outlet (located below the power switch (Item  5)). 

Plug the other end into a suitable power outlet.  See Specifications (page 40) for power requirement

details.

2 - Verify Mechanical Operations

1. Turn on the PBFT power switch.  The power indicator (page 2, Figure 2, Item 2) will light.

2. Verify that the strain gauge (page 2, F igure 1, Item 11) is functional:

a. Verify the following cables are attached to the strain gauge:

• Battery charging cable (page 2, Figure 3, Item 1).

• Data output cables (Figure 3, Item 5).

b. Press and hold the strain gauge ON button (Figure 3, Item 3) until a display (Figure 3, Item 2)

appears:

• If the display fails to appear, let the PBFT recharge the strain gauge battery for 30 m inutes.  

• If the display shows a message of 'BATT', let the PBFT recharge the strain gauge for one

hour.
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Align tape carriage

IMPORTANT:  Address 0x300 and interrupt 5

MUST be available PRIOR to installation.

3. Verify that the tape carriage is functional:

a. Press CARRIAGE RELEASE/LOCK (Figure 2, Item 3) to release the tape carriage.

b. Manually position the tape carr iage pointer (Figure 1, Item 6) with the zero (0) mark on the Length

of Test scale (see below).

c. Press CARRIAGE RELEASE/LOCK to lock the carriage in place.

d. Select a speed on the speed selector (Figure 1, Item 3).

e. Press TEST START (Figure 2, Item 1).  The following should occur:

• The tape carriage will automatically travel to the end of its range and stop.

• The TEST START lamp will darken.

 CAUTION: If the TEST START light does not darken, IMMEDIATELY turn off the power

switch and contact the GPD Service Dept. at (970) 245-0408 (in USA & Canada, call 

1-800-742-5473).

3 - Install PC Hardware

Installation requires placing a converter card in a compatible computer; connecting the computer to the

PBFT with an amplifier cable; installing Instacal for the interface card; and installing FORCEW are®, the

control software, on the computer.  For a retrofit, installation requires installing an adapter between the

PBFT and amplifier cable.

For hardware and software requirements for operating a PBFT VS with a personal computer, see

Specifications, PC Requirements  (page 40).

Install Converter Card

1. Verify that the power for both the PBFT and

computer are turned off.

CAUTION:  Always power off the

PBFT and computer prior to connecting or disconnecting the amplifier cable or damage to the

cable and/or computer board could result.

2. If you are installing FORCEW are® as a retrofit, remove the existing converter card from  the computer.

3. Install the provided DAS 802/16 card (A/D board) in any of your computer’s empty ISA slots.
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Adapter installation for retrofits

Amplifier cable installation

Install Adapter

If you are installing the FORCEW are® software package as a retrofit to an existing PBFT, connect the

provided adapter to the SPC Software Interface Connector in the left end panel of the PBFT; otherwise,

skip this step.

Install Amplifier Cable

1. Connect the provided Amplifier Cable’s 37-pin connector to the DAS 802/16 card at rear of the

computer.

2. Plug the other cable end into the PBFT’s SPC Software Interface Connector (or adapter for those

installing the FORCEW are® software package as a retrofit).
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4 - Install & Run Interface Card Software

Instacal, the interface card software, must be installed and run prior to installation of the PBFT control

software.  Instacal sets up the interface card and enables testing of card functionality.

NOTE:  All required cards and cables must be installed prior to software installation.  Refer to the previous

procedure, Install PC Hardware.

Install Instacal

1. Turn on the PBFT power switch. The power indicator (page 2, Figure 2, Item 2) will light.

2. Press and hold the strain gauge ON button (page 2, Figure 3, Item 3) until a display (Figure 3, Item 2)

appears.

3. Place the first Instacal diskette in the a: floppy drive.

4. Click on the Start button in the lower left hand corner of the screen and choose Run.

5. Type a:\setup and press ENTER.

6. W hen installation is complete, remove the Instacal diskette and, if prompted to do so, reboot the

computer.

Run Instacal

1. Run Instacal by clicking on Start > Program s > Computer Boards > Instacal.

2. Set up the interface card (board):

a. Click on Install > Add Board.  A Board Selection List appears.

b. Scroll down the list and highlight CIO-DAS802/16.

c. Click ADD.

d. Click on Install > Configure.
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e. Verify that the Base Address is 300, the Interrupt Level is 5, and the W ait State is Disabled.

f. Click on each SE button to make sure they are enabled (light gray) and then click OK.

3. Test the interface card/strain gauge/cable setup:

a. Click on Test > Analog.

b. Select a Signal Source of EXTERNAL and click OK.

NOTE:   Spikes in the line, prior to selecting EXTERNAL, are normal due to random

environmental noise.  Spikes should disappear once EXTERNAL is selected.

c. Apply force to the strain gauge.  The Analog Loop Back Test panel should display strain gauge

changes.  If changes are not evident, check for power to the PBFT and Strain Gauge and repeat

interface card setup to verify correct configuration.  If problems persist, call the GPD Service Dept.

4. Exit Instacal by clicking on the ‘x’ in the upper right hand corner of the Instacal window.

5 - Install SPC Software

1. Place the FORCEW are® (SPC software) setup diskette in the a: floppy drive.

2. Click on the Start button in the lower left hand corner of the screen and choose Run.

3. Type a:\setup and press ENTER.

4. Follow the instructions displayed to complete installation.  

5. W hen installation is complete, reboot the computer when prompted.
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6 - Initial Start Up

Create an initial user account with access to all aspects of the control software:

1. For initial access to the program:

a. Click on the Start button (in lower left hand corner of screen) and select Programs > GPD

FORCEW are® > GPD FORCEW are® SPC.  

b. Answer OK to each of the prompts warning that the software has not been configured.

c. User Login will automatically appear.

d. Type “back” as the User Name.

e. Type “door” as the Password.

f. Click on ACCEPT.  A “Superuser Access Granted” prompt appears.

g. Click on OK.

2. Set up initial user account:

a. From the main menu bar of the main window, click on User > Create/Modify.  Create/Modify User

will appear.
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b. Type in a user name, a password, and password verification.

c. Select a Security Level of MAXIMUM. 

d. Click on all access rights in the Menus and Buttons panel that pertain to current user.

e. As necessary, set the defaults in the Data Storage Options and Data Collection Options panels. 

For details, see Create/Modify User Window (page 52).

f. Click ACCEPT.

g. Click OK on the “User created/modified” prompt that appears.

h. Click on EXIT.

You may now log on as the newly created user.

 

 IMPORTANT: Prior to operating the PBFT, the software MUST be configured and calibrated.  See

Configure & Calibrate  (page 9).
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Configure & Calibrate Procedure
Configuring and calibrating your PBFT is a three step process.  Perform all of the following steps

in the order listed:

1 - Configure PBFT with Computer

2 - Calibrate PBFT Speed

3 - Calibrate PBFT Strain Gauge

Not previously configured Previously configured

Configure & Calibrate

Generally, the fo llowing procedures for configuring the PBFT and calibrating its speed control and strain

gauge to the FORCEW are® control software are performed only for initial start up.  However, if accuracy

performance deteriorates, the following Calibrate PBFT Speed and Calibrate PBFT Strain Gauge

procedures should be repeated.  These procedures may be performed on a regular basis to prevent

accuracy problems from developing.

1 - Configure PBFT with Computer

Using FORCEW are®, define and enable the interface card channel to which the PBFT is connected.

To configure the PBFT with the computer interface card:

1. Verify that both the computer and PBFT are powered on.

2. If not already done, perform Init ial Start Up (page 7).

3. In FORCEW are®, click on Setup > Configure PBFT from the main window menu bar.  The PBFT

Configuration window appears.

4. If the PBFT Configuration window looks like the window below at left, with no picture of a PBFT in the

upper right hand corner, proceed to step 5.  If, like the window below at right, a picture of a PBFT

appears in the upper right hand corner, skip to step 8.
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PBFT configured with computer interface card 

Prior to calibration or in reset condition

5. As necessary, change the Interface Configuration selection.  (Use Interface 1.) 

6. As necessary, select a channel from the Channel Configuration selection box.  (Use Channel 1.) 

7. Click  on the Enable check box.  A picture of a PBFT replaces the Channel 1 D isabled label to indicate

that the channel is enabled.

8. Perform the following Calibrate PBFT Speed procedure.

2 - Calibrate PBFT Speed

Calibrating the PBFT speed dial requires repeating a simple procedure for each speed setting.  First, set

the mechanical speed selector to a speed, then select the corresponding software speed value, and

finally, click on the software Calibrate button.

To ca librate FORCEW are® to the PBFT speed indicator:

1. If this is an initial set up, first perform Configure PBFT with Computer (page 9).

2. Click on Setup > Configure PBFT from the main window menu bar.  PBFT Configuration appears.

3. Click  on the CALIBRATE SPEED button.  The Calibrate Speed window appears. 
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Speed values should differ by a consistently similar
incremental amount. 

4. Coordinate the PBFT Speed Selector dial and the simulated dial displayed in the Calibrate Speed

window:

a. Turn the Speed Selector dial on the PBFT until it points at the 100 mm /min setting.

b. Click the CALIBRATE button displayed in the window.  You may use either the mouse or press

ENTER on the computer keyboard.

c. Turn the PBFT dial to the next setting, 120, and again, click CALIBRATE.

d. Continue to set the dial and click on CALIBRATE for each speed.  W hen complete, the window

should look similar to the one below with values to the right of each speed designation.  The

values now displayed are in raw data format for the interface card.

e. The incremental difference between the displayed values should be a consistently similar amount. 

If they are not, recalibrates the PBFT by clicking on RESET and repeating steps 3 and 4.

5. W hen you are satisfied with the displayed calibration values, verify that the PBFT Speed Selector dial

and the simulated dial are synchronized:

Example : Note that the simulated dial in the illustration above is set to 240 mm /min.  This indicates

that the Speed Selector dial on the PBFT is set to 240 mm /min.

To coordinate the dials:

C Turn the Speed Selector dial on the PBFT, in turn, to each speed increm ent.

C At the same time, note the response of the simulated dial.  It should respond by changing to the

same setting.

6. Click ACCEPT to save the changes.  The PBFT Configuration window reappears.

7. Click  ACCEPT on the PBFT Configuration window. 
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Prior to strain gauge calibration

Calibrating the strain gauge with NO load on it

3 - Calibrate PBFT Strain Gauge

Calibrating the control software with the PBFT strain gauge is simply a matter of first calibrating the

software without a load on the strain gauge and then calibrating the software again with a load (a weight in

the upper range) on the strain gauge.  Use the GPD Strain Gauge Calibration Kit (PBT-107) to verify strain

gauge operations.

To calibrate FORCEW are® to the PBFT strain gauge:

1. If this is an initial set up, first perform Calibrate PBFT Speed (page 10), otherwise, skip to next step.

2. Click on Setup > Configure PBFT from the main window menu bar.

3. Click on the CALIBRATE STRAIN button.  The Calibrate Strain Gauge window appears.

4. Prepare the PBFT strain gauge:

a. Verify that the PBFT strain gauge is powered on.

b. W ith no load on the strain gauge, press the strain gauge’s ZERO button.

c. Verify that the unit of force (g, kg, N, or lb) displayed by the strain gauge is the same as that

displayed in the Calibrate Strain Gauge window.  If they do not agree, either change the unit of

force in the user’s account to agree with the strain gauge or calculate the conversion when asked

to enter the strain gauge reading.

5. Click the CALIBRATE button in the No Load row of the Calibrate Strain Gauge window.  An

acceptable value for the Result column of the No Load row should be within the 0 to <650 range.
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Calibrating the strain gauge WITH a load on it

6. Place a load on the strain gauge and allow the weight to stabilize.  A m axim um load of 150 gram s to

200 grams is recomm ended.

7. Enter the strain gauge reading in the Strain Gauge field of the With Load row.  Then click on the

CALIBRATE button in the same row.  Results similar to those shown below should display.  The

results for a weight of 200 grams should not exceed a value of 45000.

8. If an “Unacceptable Range” prompt appears, click CANCEL and repeat steps 6 and 7.  Check to be

sure you are using the same unit of force in the software and on the strain gauge.  If the message

continues to appear, use a lighter load on the strain gauge.

9. Click ACCEPT in the Calibrate Strain Gauge window.

10. Click ACCEPT on the PBFT Configuration window.  Calibration is now complete.
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Basic Operations Procedure
There are nine basic steps you need to follow in order to operate your PBFT.  Perform all of the

following steps in the order listed:

1 - Start Up

2 - Verify Speed

3 - Configure Printer

4 - Open PBFT Control Center

5 - Modify Test Parameters

6 - Load Carrier Tape

7 - Run a Test

8 - Perform  any of the various Additional Operations:  Save Results, Print Results, Change Unit 

     of Force, Load Results, or SPC Analysis.

9 - Shutdown

Basic Operations

The basic process used to run a peel back force test with  FORCEW are® and report the results is

summ arized below.  A detailed procedure for each of the summ arized steps then follows.

1 - Start Up

IMPORTANT:  Configure & Calibrate (page 9) must be performed prior to initial operation.

Power on equipment and log on to the control software:

1. Power on the PBFT and its strain gauge:

a. Verify the PBFT power switch (page 2, Figure 1, Item 5) is turned on.

b. Turn the speed selector (Figure 1, Item 3) to desired testing speed.

c. Press and hold the strain gauge ON button (page 2, Figure 3, Item 3) until a display (Figure 3,

Item 2) appears.

d. Verify the stra in gauge is set to desired unit of m easure.  If not, select desired units with the UNIT

button (Figure 3, Item 4).

e. Press ZERO (Figure 3, Item 7) on the strain gauge.  The display should read zero.

2. Power on the computer configured for use with the PBFT.

3. Open FORCEW are® by clicking on the Start button (in screen’s lower left hand corner) and select

Program s > GPD FORCEW are® > GPD FORCEW are® SPC.  

4. Log on using a user account with the appropriate access rights for the operations to be performed.

a. If the Login prompt is not automatically available, click on User > Login in the main window menu

bar.  The Login prompt automatically appears whenever the software is loaded or a user account

is added, changed, or deleted.

b. Type in a user name and a password.

c. Click ACCEPT.
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If the window appears differently than shown above, the Configure &
Calibrate procedure should be performed before proceeding.

The white pointer on the simulated dial should change position
to agree with the actual speeds selected on the PBFT.  

2 - Verify Speed

Verify that the PBFT Speed Selector dial and the simulated software dial are synchronized:

1. In the main window menu bar, click on Setup > Configure PBFT.  PBFT Configuration appears.

2. Click on the CALIBRATE SPEED button.  The Calibrate Speed window appears.

3. Turn the Speed Selector dial on the PBFT, in turn, to each speed increm ent.  At the same time, note

the response of the simulated dial; it should respond by changing to the same setting.

4. Choose one:

C If dials are synchronized properly, click ABORT.  Click ABORT again on PBFT Configuration.

C If dials are NOT synchronized properly, perform Calibrate PBFT Speed (page 10).
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3 - Configure Printer

As needed, you may change the printer configuration defaults for report dimensions and appended report

text.  These defaults can be overridden from the Create/Modify User window by users with access to that

area.  For samples of sized reports and reports with appended text, see Report & Label Samples (page

44).

To change printer configuration:

1. Click on Setup > Configure Printer from the main window menu bar.  Printer Configuration appears.

2. As needed, change graph, SPC, and label report dimensions by sliding the Output Scale slider to the

desired percentage of full size.

3. As needed, add, change, or de lete text from any of the fields in the User-Defined Output panel.

4. W hen all changes are made, click ACCEPT to save changes and exit.
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4 - Open PBFT Control Center

Click on PBFT > Activate PBFT from the main window menu bar.  PBFT Control Center appears.  For

user accounts with the appropriate access rights, the OPTIONS, LOAD RESULTS, and UNIT OF FORCE

buttons will appear as available for use.

5 - Modify Test Parameters

As needed, change test parameters:

1. Click the OPTIONS button in the PBFT Control Center window.  Test Parameter Options appears.

2. As needed, change parameters and Sam ples/mm setting.  W hen entering param eters, enter the data

in keeping with the current unit of force.

Hint:  Slower computers may require a lower sampling setting, i.e., decrease the number of

Samples/mm.

3. Click ACCEPT.
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Align draw w heel carriage

Feed tape to tape carriage

6 - Load Carrier Tape

Load the PBFT with carrier tape according to standard operating procedures:

Prepare PBFT

1. Verify PBFT is turned on.

2. Place a reel of com ponent carrier tape on the reel arm  (page 2, Figure 1, Item 12).

3. Align the tape carriage:

a. Press CARRIAG E RELEASE/LOCK (page 2, F igure 2, Item 3) until it lights (tape carriage should

move freely).

b. Manually move the tape carriage left until its pointer (Figure 1, Item 6) aligns with zero (0) on the

Length of Test scale (see at right).

c. Press CARRIAGE RELEASE/LOCK (carriage should lock in place).

Load Tape

1. Feed carrier tape (see figure below, Item 1) under tape deflector (Item 2) to tape carriage (Item 4).

2. Gently peel back a short length of the carrier tape's cover tape (Item 3).
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Tape carriage

Feed and align tape

3. Feed carrier tape through the tape carriage:

a. Press the draw wheel handle (see figure below, Item 3) down and push the spring-loaded knob

(Item 2).  This locks the draw wheel rollers (Item 1) open.

b. To accommodate carrier tape width, use the adjustment screws (Item 6) to adjust the tape guides

(Item 5).  The tape must feed through the guides with a minimum of resistance or peel back force

values will be affected.

c. Lay the tape over the draw wheel (Item 4), aligning tape holes with draw wheel pins.

d. Release the draw wheel rollers by pushing down on the draw wheel handle.  The spring-loaded

knob releases the rollers to hold the tape in place.

4. If necessary, use the adjusting knob (see figure below, Item 1) to align the strain gauge's lateral
position so the strain gauge clip (Item 2) is in-line and centered with the tape in the tape carriage.

5. Grasp the cover tape and gently peel back a length just long enough to reach from the draw wheel to

the strain gauge clip.

6. Secure the end of the cover tape in the clip.  Verify that the peel back point (Item 3) is within 40 mm  of

the draw wheel.

CAUTION:  DO NOT strike or jar strain gauge.  Apply pressure to strain gauge clip in a pulling or

pushing motion, not by hitting or jarring it.  Applying force to this precision instrument at an

excess ive speed may result in permanent damage to the unit.

CAUTION:  DO NOT apply more than 1 kilogram of force to the strain gauge clip.  Applying

excessive weight to th is clip, which m easures the peel back force of the cover tape, may result in

perm anent damage to the unit.
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Ready to run test - click on START Test in process

7 - Run a Test

To run a peel back  force test:

1. Click  START in the PBFT Control Center window. 

Hint: When the test starts, the START button will change into a STOP button.  You may stop the test

at any time by clicking on the STOP button or pressing ENTER on the keyboard.

2. W hen the test is complete, Test Results appears.  Note the Pass or Fail status and then click CLOSE

to exit Test Results.  To view these test results again, click VIEW  STATISTICS in PBFT Control

Center.

Hint: The mean is now displayed on the graph with a solid red line followed by an M.

3. Choose one:

C To save or print results, continue with Save Test Results and/or Print Test Results.

C To exit PBFT Control Center and return to the main window, click EXIT.
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8 - Additional Operations

SAVE TEST RESULTS

As needed, save test results:

1. Click SAVE RESULTS in the PBFT Control Center window.  Data Storage appears.

Hint: If a prompt to set a default path appears , click OK or press ENTER to continue. 

2. To select a path:

a. Enable the appropriate radio button (Data or Add to SPC).

b. Click the corresponding BROW SE button.  A window similar to the following one appears.

c. Locate and select the directory into which you wish to save the file, then click OK.  The selected

path appears.
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3. If desired, set the newly selected path as the default by click ing on SET AS DEFAULT in Data

Storage.  The next tim e the save function is activated, the default path will appear autom atically in

Data Storage.

Hint: The default save directory for a specific user/vendor m ay also be specified in the Create/Modify

User window.  This enables the user to log on as a vendor and have all of that vendor’s information

stored in a location specifically defined for their data.

4. Repeats steps 2 and 3 if additional data storage options are to be used.

5. To assign a file name:

a. Click on SAVE in Data Storage.  Save As appears.  The default file name will appear in the

following format:

MMDDhhmm

where MM is m onth, DD is day, hh is hour, and m m is m inute.  You may change the file  name if

you wish.

b. Click SAVE in Save As to store the data.

Hint: If m ultip le data storage options (Data, Add to SPC) are enabled, a Save As window will

appear, in sequence, for each option.

6. To exit Data Storage, click EXIT.
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PRINT TEST RESULTS

SPC test results can be printed in graph and label formats.  See Report & Label Samples (page 44) for

examples.

As needed, print test results:

1. Click PRINT RESULTS in the PBFT Control Center window.  A Print Graph prompt appears.

2. Choose one:

C To print graph format, click OK.

C To print ONLY label format, click CANCEL to skip graph printing and a Print Labels prompt

appears.

3. A standard W indows® 95/98 Print window appears.  Select a printer, the number of copies, and click

OK.

4. If you chose to print a graph in step 3, you will be prompted now to print a label.  If you select OK, the

same Print window as shown above will appear.  Select the label printer, the number of desired labels,

and click OK.
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CHANGE UNIT OF FORCE

As needed, you may change the unit of force and then save or print again.

1. Click UNIT OF FORCE in the PBFT Control Center window.  Unit of Force appears.

2. Select the desired unit.

3. Click ACCEPT.  The Force and Vertical Increment indicators on the PBFT Control Center reflect the

current unit of force.  The same will be ref lected on the prin ted graph as well.

LOAD RESULTS

As needed, you may load the results for a single test run and then view its statistics, change the unit of

force, print the results, and save the results.

1. Click LOAD RESULTS in the PBFT Control Center window.  Open appears.

2. Select a single file and click OPEN.  The data for the selected file will display as a graph in the PBFT

Control Center.

3. You may now act on this data with any of the following PBFT Control Center buttons:  VIEW

STATISTICS, UNIT OF FORCE, PRINT RESULTS, and SAVE RESULTS.
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SPC ANALYSIS

As needed, process results in SPC Analysis.  SPC analysis bas ically consists of se lecting the SPC files to

be analyzed and then choosing the appropriate analysis tools.  Analysis results may also be printed.

To select the appropriate files for analysis:

1. Click SPC > SPC Analysis in the main window menu bar.  Period Selection appears.

2. As needed, change the Active Directory:

a. Click on the BROW SE button to the right of the Active Directory field.  A window similar to the

following one appears.

b. Locate and select the directory from which you wish to select files, then click OK.  The selected

path displays in Active Directory of the Period Selection window.
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3. As needed, set the newly selected path as the default by click ing SET AS DEFAULT in SPC Analysis. 

The next time the SPC analysis function is activated, the default path will display automatically in SPC

Analysis.

Hint: The default save directory for a specific user/vendor may also be specified in the

Create/Modify User window.  This enables the user to log on as a vendor and obtain all of that

vendor’s information stored from a location specifically defined for their data.

4. Choose a method of SPC data selection:

Period of Time Active D irectory

To selec t test results from  a user-defined date

and time span:

a. Enable the Period (MM/DD/YYYY

HH/MM) check box.

b. Enter dates and times as appropriate for

the date and time span you want to

include.  As you change the values in the

period selection fields, the panel

containing file names will update.

c. Go to step 5.

To se lect test results from the directory

defined in the Active Directory field:

a. Click the BROW SE button in the lower left

hand corner of the SPC Analysis window. 

Select SPC Files appears.

b. Select as many files from this location as

needed and click OPEN.  The selected

files  will display in the panel containing file

nam es. 

Hint: Select a minimum  of 5 files.

c. Go to step 5.
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A single filter is selected in the rear example; all filters are selected in the front example.

5. Click ACCEPT.  SPC Analysis appears displaying a graph of the selected file data.

  

6. As needed, analyze the data using the tools available in the SPC Analysis window:

C For further analysis details, see SPC Analysis Window (page 58)

C For examples of available reports, see Report & Label Samples (page 44).

Filters

Select from one to five or a combination of filters.  Selected filters determ ine the type of test data

results displayed and printed.
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Statistics are displayed for the test file selected in the file list.  The points for the
selected file are also indicated in the graph by the heavy vertical line.

An example of a Histogram with the Mean filter selected

Single File Statistics

You may view the statistics for any file within the reporting group.  Clicking on a single test in the list of

files will display the statistics for that test file.  Additionally, a heavy black vertical line in the graph

moves to the points of the selected test within the graph.

Histogram

Select the Histogram check box to display a histogram in bar graph format.  Any of the filters can be

used one at a time with the Histogram.
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The number of horizontal sections selected affects the range displayed in a histogram.

Horizontal Sections

You may change the number of horizontal sections.  Horizontal sections will adjust the range in a

histogram or act as simply a visual indicator in line graphs.

7. If needed, click PRINT to print the displayed data. 

8. If needed, click SELECT DATA to select a different set of files or a different date and time span.  The

Period Selection window will reappear.

9. To exit SPC Analysis, click EXIT.

9 - Shutdown

To exit and shutdown operations:

1. Click on EXIT in the main menu bar of the main window.

2. Power off the strain gauge by pressing the strain gauge OFF button.

3. Power off the PBFT by turning off the power switch.

4. Power off the computer and, as applicable, the printer.
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Maintenance

Follow these maintenance rules at all times:

#1 ONLY QUALIFIED MAINTENANCE OR TECHNICAL PERSONNEL fully aware of all safety

precautions should perform preventive maintenance and troubleshooting procedures.

#2 READ ALL SAFETY INSTRUCTIONS (page ii) before proceeding.

#3 ALW AYS POW ER OFF the PBFT and strain gauge before performing any maintenance.

Preventive Maintenance Schedule

Although the PBFT is a delicate apparatus, it is  a low m aintenance piece of equipm ent.  Basic

maintenance considerations such as wiping dust from the unit's exterior with a soft clean cloth and

covering it with a cloth cover during periods of non-use are the only maintenance steps necessary aside

from the periodic ones listed.

CAUTION:  Power off the PBFT and the strain gauge before performing any maintenance.

IMPORTANT:  Due to the m ain purpose of the PBFT, to take accurate m easurements, it is strongly

recomm ended that calibration be verified on a regular (at least monthly) basis.

Maintenance Schedule

Interval Location Action to take 

Monthly Carriage Motor Verify motor speed with Verify Motor Speed (page 31).

Strain Gauge Verify operations with Verify Strain Gauge Operations  (page
34).

Weekly Machine Exterior Clean exterior panels with soft dry cloth.  Do not use liquid or
aerosol cleaners.

Control buttons  Inspect button switches and lamps (see Appendix, Drawing
PBFT-3D2, Items 57, 58, 60) for burn out.  Replace if necessary. 
See the Replace Lamp procedure that follows.  To replace
switch, see "Control button ineffective" symptom in
Troubleshooting (page 37).

Six Months Set Screws Remove PBFT cover (see Appendix, Drawing PBFT-3D2, Item
39) and inspect all set screws and tighten if necessary.

Travel Shafts Lubricate travel shafts  (see Appendix, Drawing PBFT-3D2, Item
73):
1. Remove PBFT cover (see Appendix, Drawing PBFT-3D2,

Item 39).
2. Clean the two travel shafts.
3. Lubricate both shafts with a small drop of light machine oil

so carriage moves smoothly.

Gear Rack Inspect gear rack (see Appendix, Drawing PBFT-3D2, Item 38)
and, if necessary, clean debris from teeth.
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Locat ion of Tape Carriage and Length of
Test Scale

Replace Lamp

To replace control button lamp (Drawing PBFT-3D2, Item 60):

1. Obtain new lamp.  See Suggested Spare Parts  (page 39).

2. Pull off plastic button cover (Drawing PBFT-3D2, Items 53, 54, 55, or 56)

3. Twist and pull out old lamp.

4. Install new lamp and reinstall cover.

Calibration Accuracy

Motor speed and strain gauge operations are verified at the fac tory for accuracy of operations; however, if

these need to be re-verified, recalibrate per the following instructions.

Verify Motor Speed

Use a stop watch when verifying motor speed.

1. Set speed selector to 100 mm .

2. Align tape carriage:

a. Press CARRIAGE RELEASE/LOCK to release the tape

carriage.

b. Align tape carriage's pointer at zero on Length of Test

scale.

c. Press CARRIAGE RELEASE/LOCK again to lock the

carriage in position.

3. Simultaneously, press TEST START and start your stop

watch.  W hen 60 seconds has elapsed, the pointer should

be aligned with the 100 mm  mark on the Length of Test

scale.

IMPORTANT:  If inaccurate alignment results, perform the Motor Speed Recalibration procedure

(page 33).

4. Verify the rest of the m otor speeds shown in the chart below, recalibrating as necessary.

To test this speed: the pointer should be aligned at: when the stop watch has timed:

100 mm 100 mm

60 seconds

120 mm 120 mm

140 mm 140 mm

160 mm 160 mm

180 mm 180 mm

220 mm 110 mm

30 seconds

240 mm 120 mm

260 mm 130 mm

280 mm 140 mm

300 mm 150 mm
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Correlation of  speed to t rimpot

Motor Speed Recalibration

Recalibrating motor speed consists of adjusting the voltage to the motor by varying the related trim  pot.

To recalibrate motor speed:

1. Remove the PBFT's top cover and slide it back away from the front cover to expose the speed select

board inside.  The two outside rows of trim  pots control motor speeds.

2. Set the PBFT's speed selector to the speed to be calibrated.

3. Locate the correlating trim pot on the speed select board.

4. Adjust the trim pot by turning it slightly:

• to increase speed, turn trim  pot clockwise

• to decrease speed, turn trim  pot counterclockwise

5. Verify the new setting by repeating Verify Motor Speed instructions (page 31) and repeating the above

motor speed recalibration steps as necessary.
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Calibrat ion Kit  installed

Verify Strain Gauge Operations

Use the following procedure to verify strain gauge operations.  To install the GPD Strain Gauge Calibration

Kit (PBT-107), see Installing Calibration Kit instructions on page 36.

IMPORTANT:  Recalibration will be necessary if the strain gauge is replaced or repaired.

To verify strain gauge operations:

1. Turn the PBFT power switch on.

2. Press and hold the strain gauge ON button until a display appears.

 CAUTION:  DO NOT strike or jar the strain gauge.  Apply pressure to the strain gauge clip in a

pulling or pushing motion, not by hitting or jarring it.  Applying force to this precision instrument at

an excessive speed m ay result in permanent damage to the unit.

3. Verify the strain gauge is set to 'kg' units.  If not, select 'kg' with the UNIT button (page 2, Figure 3,

Item 4) and then press the ZERO button (page 2, Figure 3, Item 7) to reset the strain gauge to zero.

4. Slide the calibration kit's pulley extension arm onto the PBFT base plate (see below and page 2,

Figure 1, Item 9).

5. Position the arm so that a weight will hang.
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DB15 Pin Locations
Connector Pin Locations

Calibrat ion Kit  inst alled on PBFT

6. Verify the strain gauge's display and millivolt outputs:

CAUTION:  DO NOT apply more than one (1) kilogram of force to the strain gauge clip.  Applying
excessive weight to this clip, which measures the peel back force of the cover tape, may result in
permanent damage to the unit.

a. Take a voltage reading:

NOTE: The following chart applies to PBFT models without a chart recorder.

Newer PBFT Models
 (with SPC 98 Software)

Older PBFT Models
(prior to SPC 98 Software)

Take a voltage reading at pins 1 and 2 of the

PBFT’s DB15 connector into which the

software cable plugs.

Take a voltage reading at pins A and B of the

PBFT's connector into which the software

cable plugs.

b. W ith zero (0) grams (no weight), the strain gauge should display 0.000 and measure zero (0)

millivolts.

Voltage m easured at the connector on the side of the PBFT should be at or near zero (0) volts. 

The older strain gauges typically have a + or ! voltage (with zero weight) which could vary from

one unit to the next.  This “offset” voltage is neutralized with circuits in the chart recorder and/or

the SPC am plifier assembly.  Make note of this offset voltage and its polarity.

c. Verify the display and output with a 50 gram weight:

(1) Attach the 50 gram weight. 
The strain gauge should
display 0.050 kilograms
±.003 kg.

CAUTION:  Support the
weight while laying its line
over the arm's pulley and
clipping the hook ring in the
tape clip.

CAUTION:  GENTLY
release the weight's load
onto the strain gauge.

(2) Measure the voltage and polarity.
(3) Subtract the offset voltage previously measured in step ?.  Make note of the resulting

new voltage which represents 50 grams.
(4) Remove the 50 gram weight.
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PBFT Weight Declaration
Issued by:

GPD Global

Equipment: Peel Back Force Tester

Strain Gauge Calibration Kit

50, 100, & 200 Gram W eights

Part Nos: PBT-0505  (50 gram  weight)

PBT-0506  (100 gram weight)

PBT-0507  (200 gram weight)

Declaration: All weights are within ±0.2% of

nominal and are N.I.S.T.

traceable.  Manufacturing,

inspection, and testing

processes conform  to

applicable specifications.

Calibrat ion Kit  installed

d. Verify the display and output with a 100 gram weight:
(1) Attach 100 gram weight.  The strain gauge should display 0.100 ±.005 kg.  
(2) Measure the voltage and polarity.
(3) Subtract the offset voltage previously measured in step ?.  Make note of the resulting

new voltage which represents 100 grams and is twice the voltage of the 50 gram
weight ±.01 volts.

(4) Remove the 100 gram weight.

e. Verify the display and output with a 200
gram weight:
(1) Attach the 200 gram weight. 

The strain gauge should display
0.200 ±.010 kg.  

(2) Measure the voltage and
polarity.

(3) Subtract the offset voltage
previously measured in step ?. 
Make note of the resulting new
voltage which represents 200
grams and is twice the voltage of
the 100 gram weight ±.02 volts.

(4) Remove the 200 gram weight.

 IMPORTANT:  If verification results are

unsatisfactory (if the readings are not

within ±1 millivolt and if the strain gauge

display values are not within ±1 gram, call

GPD's Service Dept. at (970) 245-0408 (in

USA & Canada:  1-800-742-5473).

7. Remove the calibration kit.

Installing Calibration Kit

The calibration kit is a tool used to help verify

strain gauge operations.  To install the

calibration kit on the PBFT:

1. Slide the calibration kit's pulley extension

arm onto the PBFT base plate.

2. Position the arm so that a weight will

hang.

3. Attach a weight (50, 100, or 200 grams):

a. Support the weight while laying its

line over the arm's pulley and

clipping the hook ring in the tape

clip.

b. GENTLY release the weight's load

onto the strain gauge.

4. Verify that the strain gauge displays the

weight's actual mass.
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Troubleshooting

CAUTION:  ONLY QUALIFIED MAINTENANCE OR TECHNICAL PERSONNEL fully aware of all

safety precautions should perform preventive maintenance and troubleshooting procedures.

CAUTION:  Power off the PBFT and strain gauge before performing any troubleshooting.

Symptom Possible Cause Action to Take

Control button lamp
not lighting.

Lamp is defective. Replace lamp (Assembly Drawing PBFT-3D2, Item 60):
1. Obtain new lamp.  See Suggested Spare Parts (page 39).
2. Pull off plastic button cover (Assembly Drawing PBFT-3D2,

Items 53, 54, 55, or 56)
3. Twist and pull out old lamp.
4. Install new lamp and reinstall cover.

No power to the
machine.

Input power module
fuses are defective.

Replace fuses (Assembly Drawing PBFT-3D2, Item 66) - see
Specifications (page 40):
1. Obtain new fuse.  See Suggested Spare Parts (page 39).
2. Remove fuse holder (Item 65).
3. Replace defective fuses (Item 66)
4. Return fuse holder to machine.

Power supply fuse
is defective.

First, inspect the input power module fuses (see prior "Possible
Cause" in this table).  If they are not faulty, inspect the fuse in the
power supply (Assembly Drawing PBFT-3D2, Item 15) - see
Specifications.  If the power supply fuse is defective, replace the
power supply.  When installing a new power supply, use the
existing nylon screws and spacers in their original positions.

Control button
ineffective.

Control button
switch is defective.

Replace switch (Assembly Drawing PBFT-3D2, Item 57 or 58):
1. Obtain new switch.  See Suggested Spare Parts (page 39).
2. Remove defective switch:

a. Remove PBFT cover (Assembly Drawing PBFT-3D2,
Item 39).

b. Squeeze top and bottom clips at the base of the socket
and pull socket base off the switch.

c. Remove threaded switch retainer and washer.
d. Pull switch lamp socket out from the front of the PBFT.
e. Desolder and remove the defective switch.

3. Install and solder a new switch base.
4. Install switch lamp socket and replace PBFT cover.

Strain gauge display
blanks out.

Strain gauge's
battery-saving
function has
automatically shut
off the display.

The strain gauge shuts off automatically if no activity occurs for
approximately 10 minutes.  To reactivate the strain gauge:
1. Press strain gauge ON button to reactivate.
2. Press strain gauge ZERO button to zero the strain gauge or

else inaccurate value will result.
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Strain gauge display
fails to appear or a
'BATT' message
appears.

Strain gauge battery
pack power is
drained.

• The strain gauge is equipped with a rechargeable NiCad
(nickel cadmium) battery pack.  

• The PBFT has a built-in battery charger.  DO NOT use any
other type of charger.

To recharge the strain gauge battery pack:
1. Power on the PBFT and strain gauge (Assembly Drawing

PBFT-3D2, Item 74).
2. Press strain gauge ZERO button to zero out gauge.
3. Let the PBFT recharge the strain gauge battery for 30

minutes.  If the display shows a message of '3 BATT', let
PBFT recharge the gauge for one (1) hour.  The battery is
charged when the 'BATT' message disappears.

Strain gauge battery
pack is defective or
spent.

Inspect battery charging cable's (page 2, Figure 3, Item 1) DC
voltage:
• If 20-24 volts with no load, replace the strain gauge battery.
• If unequal to 20-24 volts, replace the strain gauge charger. 

See Strain gauge charger defective (next "Possible Cause" in
this table).

To replace the strain gauge battery pack:

• The strain gauge battery pack contains rechargeable NiCad
batteries.  DO NOT replace with any other type of battery.

• Nickel cadmium (NiCad) batteries must be recycled or
disposed of properly.

• Battery pack is not accessible to the operator - it should only
be replaced by qualified maintenance or technical personnel
fully aware of all safety precautions.

1. Remove the strain gauge from the PBFT:
a. Use a 5/32" Allen wrench to remove the two hex screws

from the bottom side of the strain gauge holding plate
(Assembly Drawing PBFT-3D2, Item 18).

b. Unplug the battery charging and data output cables
(page 2, Figure 3, Items 1, 2) and remove the strain
gauge.

2. Use a 7/64" Allen wrench to remove the two hex screws from
the strain gauge cover.  Remove cover.

3. Unscrew and desolder battery pack from the charging socket.
4. Solder a new battery pack in place.
5. Reassemble the strain gauge and reinstall on the PBFT.

Strain gauge
charger is defective.

Replace the strain gauge charger (Assembly Drawing PBFT-3D2,
Item 63):
1. Remove the PBFT cover (Item 39).
2. Remove the battery charger clamp (Item 27), battery charger

(Item 63), and its cables.
3. Cut and splice new battery charger cables to length. 
4. Secure new battery charger in place with the battery charger

clamp and connect the new cables.
5. Secure the PBFT cover in place.

Strain gauge display
values do not
coordinate with SPC
software.

Strain gauge is
defective.

1. If necessary, obtain new strain gauge.
2. Perform steps 1 and 2 of Verify Mechanical Operations (page

4).
3. Perform Verify Strain Gauge Operations (page 34).Strain gauge has

been replaced or
repaired.
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Spare Parts & Accessories

Suggested Spare Parts

Part Description GPD Part Number Qty.

Fuse  (power entry) 10/1423  5
Lamp  (control panel) 2450-0010  6
Latching Switch 5100-0009  1
Momentary Switch 5100-0010  1

Suggested Accessory Item

Part Description GPD Part Number

Calibration Kit PBT-107

Kit includes:
C Hook ring w/ weight line
C Pulley extension arm w/pulley
C W eights (50, 100, & 200 grams)
C Nylon lock screw
C Procedure, Strain Gauge Calibration Verification Kit Instructions
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Specifications

Physical Specifications
Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.5" H x 14.5" W x 29.0" D

(31.8 cm x 36.8 cm x 73.7 cm)
Weight (approx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 lbs.  (29.5 kg)

Power
AC Input Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 VAC -240 VAC
AC Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50/60 Hz
Consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 watts maximum
Fuses, Input power module (F1 & F2 on schematic) . . . . . . . . . . . . . . . . . . 1 amp, 250 volts  (F1A, 250 V)
Fuse, Power supply (24 V.C., internal) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 amps, 250 volts  (F2A., 250 V)

Environmental Specifications
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40°F to 104°F  (5°C to 40°C)
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -13°F to 158°F  (-25°C to 70°C)
EMI, Radiated, 100-240 VAC Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EN 55022, Class A
EMI, Conducted, 100-240 VAC Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EN 55022, Class A
Vibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Per EN 61010-1:1993 and IEC 68-2-6
Shock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Per EN 61010-1:1993

Peel Back
Force Measuring Range (recommended gauge maximum) . . . . . . . . . . . . . . . . . . . . . 0 grams -250 grams
Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mm - 300 mm ± 5 mm/minute in 20 mm increments
Angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175-180 degrees
Accuracy After Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1%

Tape
Widths Accepted (mm) . . . . . . . . . . . . . . . . . . . . . . . . 8, 12, 16, 24, 32, 44, 56 (Optional 8 mm to 120 mm)
Materials Accepted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Plastic, Paper, Metal
Configurations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Single Sprocket  /  Dual Sprocket

Strain Gauge
Sampling Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,000 SPS (samples per second)
Battery Charge Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10 hours with full charge
Battery Life Span . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Over 500 charges

PC Requirements - PROVIDED BY CUSTOM ER
     Operat ing System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W indows® 95 or W indows® 98
      Computer . . . . . . . . . . . . . . . . . . . . . . . Pentium 133 MHZ or better; 1 available ISA slot required
      Memory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 MB of RAM m inimum  (32 MB is recomm ended)
      Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 x 480 pixels with 256 colors minimum
      Printer . . . . . . . . . . . . . . . . . . . . . . . . Any printer configured for & supported by W indows® 95/98

SPC Softw are
Test  Range
     SPC Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . User-def ined range
     Data Collect ion . . . . . . . . Uses m inimum/maximum  lim it s of  the f irst  f ile in t he select ed data set
Print Opt ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SPC Data, Label Format, Line Graph Format
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STOP button displayed in Chinese and EnglishSTART button displayed in Chinese and English

Language Selection
The Start and Stop buttons used to initiate and abort test runs in the PBFT Control Center window can be
displayed in Chinese and English or English only.

To change language displayed:

1. Log on us ing a user account with access to the applicable access right (Chinese Buttons).
2. Click on User > Create/Modify.  Create/Modify User appears.
3. Select the user for which the displayed language is to be changed.
4. Click on the Chinese Buttons access right in the Menus and Buttons panel.

5. Click ACCEPT.
6. As needed, repeat steps 3 through 5 for additional user accounts.
7. Click EXIT.
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Sample of single test line report generated through the PBFT Control Center

Report & Label Samples 
SPC test results can be prin ted in SPC data, line graph and label formats.  You m ay control the overall
dimensions for all of these formats.  You may also opt to have user-defined text print at the bottom of SPC
data and line graphs reports.

Line Graph Sample
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Sample of printed SPC line graph report with all filters selected

March 01, 1999
Mean:0.085kg Range:0.030kg SD:0.005kg

Sample of printed label 

SPC Data Graph Sample

Label Sample
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Fixed text printed on SPC line graph reportFixed text printed on test results report 

Sizing

SPC data, graphs, and labels can be generated in a range of sizes, from full size down to 25%  of full size. 
For details about how to change output scale, see Configure Printer (page 16).

Fixed Text

User-defined fixed text may be assigned to print at the bottom of SPC data and graphs. For details about
how to add and modify fixed text, see Configure Printer (page 16).
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User Access
Use this section to create, change, or delete user accounts; and assign or change security levels, access
rights, and passwords.  You may also establish defaults for certain functions such as data storage, test
parameters, and printer configuration options for users without access to those areas.

Add User

To add a user account:

1. Log on with a Maximum  security level user name.
2. Click on User > Create/Modify.  Create/Modify User appears.

3. Type a new name in User Name.
4. Type in a password in Password and Verify Password.
5. In the Menus and Buttons panel, click on each access right pertinent to the new user name.
6. As needed, set any defaults desired for this user account in the Data Storage Options and Data

Collection Options panels.
7. Click ACCEPT and OK.
8. Repeat steps 3 through 6 as necessary to add additional user accounts.

Hint:  Multiple entries with the same access and default settings can be made easily as the settings
remain until changed or a user account with different settings is selected.

9. Click EXIT.



PBFT VS SPC 98 User Guide

3/20/03 GPD G lobal          Page 47 

Delete User

To delete a user account:

1. Log on with a Maximum  security level user name.
2. Click on User > Remove.  Remove User appears.

3. Select the user name to be deleted.
4. Click on DELETE and then click OK on the prompt that appears.
5. Click EXIT.

Change Access Rights

To change the access r ights for a user account:

1. Log on with a Maximum  security level user name.
2. Click on User > Create/Modify.  Create/Modify User appears.
3. Type a user nam e in User Name or select a name from the User Name drop down list.
4. Change the access settings by click ing the pertinent buttons in the Menus and Buttons panel.
5. As applicable for this user account, change the defaults  in the Data Storage Options and Data panels

of the Create/Modify User window.
6. Click ACCEPT and OK.
7. Repeat steps 3 through 6 as necessary to change access rights for other user accounts.
8. Click  Exit.

Change Password

To change a password for a user account:

1. Log on with a Maximum  security level user name.
2. Click on User > Create/Modify.  Create/Modify User appears.
3. Type a new password over the existing entry.
4. Type the new password again as a confirming entry in Verify Password.
5. Click ACCEPT and OK.
6. Click EXIT.
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Window Map
A map of the FORCEW are® control software windows are provided below as a visual representation of
how the windows interrelate.

Main Menu Pull down menu Subsequent w indow ...

Use r --> Login 

Create/Modify
Rem ove

User Log in

Create/Modify User
Remove User

Printer Configuration

Setup --> Configure PBFT

Configure Printer

PBFT Configuration

Printer Configuration

Calibrate Speed

Calibrate Strain Gauge

PBFT --> Activate PBFT PBFT Control Center Options

Load  Re su lts
Sa ve Re su lts

Prin t Re su lts
Unit of Force

View Statistics

Test Parameter Options

Open
Data Storage

Print
Unit of Force

Test Results

SPC --> SP C A na lysis Period Selection SP C A na lysis Period Selection
Print

Exit

Abo ut --> About FORCEW are®
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Window References
A sample of each FORCEW are® window is shown here with a detailed description of each element used
in the window.

Calibrate Speed Window

Use Calibrate Speed to configure the PBFT speed indicator and verify that the simulated speed selector is
synchronized with the PBFT’s m echanical speed dial.

Element Description

Speed Dial Sim ula ted  speed selector used  to calib rate  the  PB FT’s m echanical speed  se lec tor d ial.  

mm/min Rate of peel speed in m illimeters per minute.  Values are in a raw data format for the PC  interface

card .  A success ful calibra tion will disp lay value s differing  by a consisten tly similar num ber.

CALIBRATE Executes calibration  of the control so ftware to  the PBFT  speed indicato r.

RESET Clears all mm/min fields.
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Calibrate Strain Gauge Window

Use the Calibrate Strain Gauge window to calibrate the PBFT strain gauge.

Element Description

Interface - Channel Ind ica tes wh ich  PB FT stra in gauge  inte rface card a nd  channe l config ura tion  is being calib rate d. 

The unit of force currently in use also displays here.

Strain Gauge
No Load

W ith Load

Display zero (0).  W ith no load on the strain gauge, this integer value results from conversion of the

strain gauge reading by the PC interface converter card.

Enter the value d isplayed on the s tra in  gauge here .  This  va lue is  converted in to  the “Resu lt” column
value when the Calibrate button is pressed.

Re sult

No Load

W ith Load

Should display the calibrated zero load value for the strain gauge.  Acceptable values are within the
0 to <650 range.

Should display a maximum of 65535 or less.  A 200 gram load on the strain gauge should not

exceed a displayed value of 45000 in this f ield.  W ith a load on the strain gauge, this integer value
results from conversion of the strain gauge load reading by the PC interface converter card.



PBFT VS SPC 98 User Guide

3/20/03 GPD G lobal          Page 51 

Create/Modify User Window

Use the Create/Modify User window to add or
change user/vendor password, security level, and
access rights.  Also set defaults for save, print,
and test param eters options by user/vendor.

Element Description

User Name Can represen t a user or a vendor.  Case sensitive and may consist of 12 alphanum eric characters.

Password No t revealed  when typed ; a “*” d isplays for e ach  cha racte r typed . Requ ires a  con firming e ntry in

Ve rify Password . Ca se sens itive  and m ay consist o f 12  alphanumeric  chara cters. 

Security Level MAXIMUM  allows  creation o f ne w users and  assigning o f access p erm issions.  
MINIM UM  is lim ited  to the acce ss p erm issions assig ned to  it.

Menus and Buttons Togg le buttons for  all ava ilab le acce ss r igh ts.  Any com bination o f access r igh ts ca n be assig ned to

any user name.

PB FT C onfig Grants access to calibrating the PBFT speed dial and strain gauge.

PBFT A ctive Controls access to all  PBFT Active access rights on the Create/Modify User
window.  A t a m inim um , also activa te a t least the S tart/S top  access r igh t.

Start/Stop Grants access  to ope rating the  Start and Stop bu tton in PBFT  Control Center.

Options Grants access to test parameter options via the Options button in PBFT Control

Center.

Unit of Force Grants access  to the U nit of Fo rce bu tton in PBFT  Control Center.

Load  Re su lts Grants access  to the Load  Results bu tton in PBFT  Control Center.

Sa ve Re su lts Grants access  to the Save  Results bu tton in PBFT  Control Center.

Prin t Re su lts Grants access  to the P rint Results bu tton in PBFT  Control Center.

SP C A na lysis Grants access to SPC Analysis and Period Selection.

Chinese Buttons STA RT, STO P, and EX IT buttons in the P BFT  Control Center w indow are
displayed in Chinese and English.

Data Storage Options Establishes the defaults for data storage and printer configuration options unless overridden in the

respective  window by users  with  access to  those are as. 

Automatic Save Automatically saves test result files.

Data Collection Options Establishes the defaults for test parameter options unless overridden in the respective window by
users with access to those areas.
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Data Storage Window

Use the Data Storage options to establish the defaults for data storage.  These defaults can be overridden
from  the Create/Modify User window by users with access to that area.  

Element Description

Da ta Sa ves test resu lts in  raw  da ta fo rmat.

Add to SPC Sa ves test resu lts in  SP C form at.

BROW SE Designates the specif ic location to which f ile is to be saved.

SET AS DEFAULT Designates the save directory defaults, for both Data and SPC files, for the next t ime the user

logs in.
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PBFT Configuration Window

Use the PBFT Configuration window to configure the PBFT and its interaction with the PC interface card,
and access the PBFT speed indicator and strain gauge calibration functions.

Element Description

Interface Configuration De fine s the in terface converter card  in the com pu ter to  wh ich  the  PB FT is co nnected .  De fau lts to

Interface  1 (on ly currently active in terface ).

Channel Configuration Defines the PC interface card channel to which the PBFT is connected.

Enab le Enables the PC interface card channel to which the PBFT is connected.

CALIBRATE SPEED Ca librates the  con trol softwa re with the  PBFT sp eed  indica tor.

CA LIBRA TE STRA IN Calibrates the control software with the PBFT strain gauge.

Ch anne l n Disabled Ind ica tes wh ich  channe ls are e nabled.  A  pic ture  of the PBFT replaces the “C hannel n  Dis ab led ” to
indicate an enabled channel.  Currently, only Channel 1 can be configured.
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PBFT Control Center Window

Use PBFT Control Center to define test parameters and unit of measure, run a test, and view, print, and/or
save test results.  Also use this window to review prior test results.

Element Description

Force (kg or g) Indicates the current unit of force used in the displayed graph and resulting test data.

Vertical Increment Indicates the number of units per vertical bar (blue) in the current unit of force.

Length  (mm) Ind ica tes in m illimete rs the leng th o f the  test.

Start/Stop Enables control of test execution with the mouse or ENTER key.   To init iate a test, cl ick on the

START button or  press ENTER.

Options Defines test parameters.

Load  Re su lts Loads a  saved set o f run data  files  to v iew  or p rint.

Sa ve Re su lts Sa ves active  tes t results  to a  user-d efin ed  location.  (A va ilab le only a fter  a test has been  run .)

Prin t Re su lts Prin ts test resu lts in  gra ph  or la be l format.  (A va ilab le only a fter  a test has been  run .)

Unit of Force Defines the active unit of force.  This unit of force measure may be changed at any time -
before a run, after a run has been completed, or even for data loaded from a previous run.

View Statistics Displays the test results window.

Visible Channel No t curre ntly functional.
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Period Selection Window

Use Period Selection in conjunction with the SPC Analysis window to display and/or generate reports of
SPC data for a user-defined group of test results over a user-defined date and time span.

Element Description

Active D irectory

BROW SE

SET AS DEFAULT

Displays  the d irecto ry from  wh ich S PC  files a re to b e se lected.  Th is directory is selec ted in

the  Save As S PC  an d Create/Modify User windows.

Designates the specif ic location from which SPC fi les are to be selected.

Designates the selection location for SPC files which are used in the SPC Analysis portion of
the software.

Period Designates the t ime span in “MM/DD/YY HH/MM” format over which SPC data is reported.

Selected .SPC Files

BROW SE

A minimum of 5 fi les is required to run SPC analysis.  SPC files generated during the period

of time de signated by the specified dates and times.

Multiple file selections can be  made  using standard W indows® file selection tools.
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Printer Configuration Window 

Use Printer Configuration to establish defaults for the printer configuration options of report dimensions
and appending report text.  These defaults can be overridden from the Create/Modify User window by
users with access to that area.  

Element Description

Ou tput S cale Controls the overall  size of actual graph or label report dimensions.  A range of 25% to 100%

of ful l size is available.

Fixed Output Text from  all filled -in fie lds w ill print a t the bottom  of a ll SPC d ata a nd graph reports.  Text in
all o f the se field s ca n be changed  or dele ted . 
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All filter data displayed for selected data file Histogram with Mean filter selected

SPC Analysis Window

Use SPC Analysis in conjunction with the Period Selection window to display and/or generate reports of
SPC data for a user-defined group of test results over a user-defined date and time span.

Element Description

Count For Histogram fil ter only.  Number of occurrences a data point fell  into the given range.

Filter Determines the type of test data results displayed/printed.

Max Maximum  data point of all selected SPC files.

Min Minimum  data point of all selected SPC files.

Range Di fferen ce be tween  minim um  and m axim um  da ta poin t.

Mean Mea n data point of all selected SPC files.

StdDev Mea sure of dispersion in distribution beyond mea n for all selected SPC files.

Histogram Uncovers non-normal behavior of the tests.  Includes bar width for the histogram

as co mp uted b y the program .  The value  can  be chan ged  to suit the user for a
given analysis.

l ist of fi les List of all  fi le names selected in Period Selection window.

file data The SPC data of the selected fi le in the SPC Analysis window.  As an example, notice the box of

sta tistics  for the  03011344  file selected in  the  window above at le ft.

Vertical Increment
Horizontal Increment

Increment between the grid lines.

Horizontal Sections Designates the number of horizontal sections displayed.  Adjusts the range (Horizontal

Increment) in histograms and acts as a visual reference in line graphs.  Range is from 3 to 20
sections . 

Cpk Upper

Cpk Lower
Cpk

Cpk of the M AXIMU M data point of all selected SPC  files.

Cpk of the M INIMUM  data point of all selected SPC files.
Cpk of the M EAN  data point of all selected SPC files.

Up per Lim it

Lower Lim it

Maximum allowed upper and lower l imits - synonymous with the upper and lower test l imits on the

graph display.  These are taken from the first f ile selected in Period Selection.

SELECT DATA Select the data to be analyzed by fi le location and date/time span.
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Test Parameter Options Window

Use the Test Parameter options to establish the defaults for data storage, test parameters, and printer
configuration options.  These defaults can be overridden from the Create/Modify User window by users
with access to that area.  

Element Description

Max U pper L imit

Min Lo wer Lim it

Maximum and minimum values displayed on the graph.  For screen display only, these values

will  not alter the actual data collected.  If  the data extends beyond the range of either the
maximum or minimum limit, the data will  be plotted on that extreme.

Up per Lim it

Lower Lim it

Up per an d lowe r thre shold  lim its that dete rm ines whe ther a live ru n passes or fa ils.  If the data

extends beyond these limits, the software wil l fail  the run.

Initia l Leng th Leng th o f tap e to  be  ignore d while  the  mate rial a nd  da ta s tab ilize d urin g the in itial take-up . 
De fau lt va lue  for  all tests run  under the  curren t user a cco un t.

Leng th Actual length (in mm) of tape to be tested.

Samples/mm Regu la tes the number o f samples collected during every millimeter o f a  test.  Ranges  from 1

to 20 samples per mill imeter.  Slower computers may require a lower sett ing.

Se t as D efault Sets the currently displayed values and Samples/mm setting as the defaults for al l tests for
the  curren t user a cco un t.
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Successful test - PASSED

Unsuccessful test - FAILED 

Test Results Window

Test Results quantifies test parameter results and displays whether or not the values were within the
defined test parameters with PASSED or FAILED.

Element Description

PASSED/FAILED Result of test within the defined test parameters.

Lim it Maxim um  allowed.  Test threshold  lim its in  ord er to  pass th e test.

Re sult Resulting test threshold limits.

Speed Speed, in mill imeters, at which the cover tape was peeled from the carrier tape during the

test.

Mean The average of the points collected.

Standard Deviation The measure of dispersion in the distribution beyond the mean; the square root of the
arithmetic average of the squares of the deviations from the mean.
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Unit of Force Window

Use the Unit of Force window to establish the active unit of force.

Element Description

Un its Recognized units of force:  gram, ki logram, pound, newton.

Designates the active unit o f fo rce.  This  un it o f fo rce measure  may be changed at any time

- before a run, after a run has been completed, or even for data loaded from a previous
run.
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Warranty

Limited Warranty:  Genera l Production Devices (GPD) warrants that this product will be free from  defects
in m aterial and workm anship for a period of n inety (90) days from the date of shipment/invoice.  This
warranty applies only to products manufactured by or for GPD, which can be identified by the GPD trade
name or logo affixed to them.  GPD does not otherwise warrant any products not manufactured by GPD.

GPD will repair, or at its option, replace this GPD product during the warranty period at no charge,
provided it is returned (shipping postage paid) to the GPD, Colorado service facility.

This warranty does not apply if the GPD product has been damaged by accident, abuse, misuse, or
misapplication, has been modified without the written permission of GPD, or if any GPD serial number has
been removed or defaced.

GPD is not responsible for incidental or consequential damages resulting from the breach of any
express or implied warranty including any costs of damage to property, and, to the extent
permitted by law, damages for personal injury.  THIS WARRANTY IS IN LIEU OF ALL OTHER
WARRANTIES.  CALIBRATION OF THIS PRODUCT IS THE SOLE RESPONSIBILITY OF THE USER. 
GPD's liability for a software error will be limited to the cost of correcting the software error and
the replacement of any system components damaged as a result of the software error.  Any
implied warranties, including implied warranties of merchantability and fitness for a particular
purpose, are lim ited in duration to ninety (90) days from the date of shipment/invoice.  GPD's
liability on any claim of any kind including negligence, for loss or damage arising out of,
connected with or resulting from  the breach of any express or implied warranty or the delivery,
repair, or use of any GPD product shall in no case exceed the price allocable to the GPD product
which gives rise to the claim.

Specifications, descriptions, and all information contained in this manual are subject to change and/or
correction without notice.

Although reasonable care has been exercised in the preparation of this manual to make it complete and
accurate, this manual does not purport to cover all conceivable problems or applications pertaining to this
machine.
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