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SAFETY CONSIDERATIONS

ALTHOUGH THIS INSTRUMENT HAS BEEN DESIGNED WITH INTERNBTIONAL
TY STANDARD, THIS MANUAL CONTAINS INFORMATION, CAUTIONS$ AND V
INGS WHICH MUBE FOLLOWED TO ENSURE SAFE OPERATION AND TO RET
THE INSTRUMENT IN SAFE CONDITIONS.

SERVICE AND ADJUSTMENTS SHOULD BE CARRIED OUT BY QUALNHED PE
NEL, AUTHORIZED BY UGO BASILE ORGANIZATION.

ANY ADJUSTMENT, MAINTENANCE AND REPAIR OF THE OPENENTN$TRUM
DER VOLTAGE SHOULD BE AVOIDED AS MUCH AS POSSIBLE AND, WHEN IN
BLE, SHOULD BE CARRIED OUT BY A SKILLED PERSON WHO IS AWARE Ol
HAZARD INVOLVED.

CAPACITORS INSIDE THE INSTRUMENT MAY STILL BE CHARGED BVEN IF T
STRUMENT HAS BEEN DISCONNBERM®WD ITS SOURCE OF SUPPLY.
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Grip Strength Meter

Cat. 47200

1 GENERAL

The 47200 Grip Strength Meter (GSM) measures forelimb grip-strength in rats and
mouse.

The effects of drugs, toxins, muscle relaxants, disease, ageing or neural damage on
muscle strength may be assessed.

The animal is placed over a base plate, in front of a grasping bar (either T-shaped or tra-
peze-shaped), whose height is adjustable. The bar is fitted to a force transducer con-
nected to the Peak Amplifier.

When pulled by the tail, the animal grasps to the bar; rodents instinctively grab anything
they can to try to stop this involuntary backward movement, until the pulling force over-
comes their grip strength.

After the animal loses its grip on the grasping bar, a peak preamplifier automatically
stores the peak pull force achieved by the forelimbs and shows it on a liquid crystal dis-

play.

An integrated measurement of the four limbs can also be obtained by using one of the
optional grids available, see paragraph 2.2.1.

1.1 Principle of Operation

The force transducer is mounted in the metal block positioned on the upright fixed to the
base plate.

When pulled by the tail, the animal grasps at the bar. Rodents instinctively grab anything
they can, to try to stop this involuntary backward movement, until the pulling force over-
comes their grip strength.

The completion of each test is indicated by the sudden release of the bar; in alternative,
the operator may choose to press the external foot-operated trigger switch provided.

After the animal loses its grip on the grasping bar, the display shows the results of the

test (i.e. force and time corresponding to the animal response); the operator may decide

to reject the results or to accept them, in which case they arerecor ded i n GSMos
memory.

The results of, typically, several hundred of tests may be stored in GSM for transfer to a
PC when convenient.
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1.1.1 Consistent Results

The GSM device has been designed to make sensitivity experiments easy and con-
sistent, thanks to its:

A Effective peak detector, for a reliable and automated detection of the animal
response

A Rate-Meter (see paragraph 5.4) and Slope features (see paragraph 0), ensur-
ing the desired force is applied at a consistent rate

A Software, acting as a quality control tool, by showing the applied pulling force
(red line) and the desired target force rate (blue line) in real time.

The rate of application of the force (target force rate) is set by the operator from the con-
figuration menu (see section 4.5.1, option 1) and the GSM includes software tools that
help the operator in consistently applying the force at the desired rate.

See the below screenshot of the Grip Strength meter software showing the force trace (in
blue) and the desired target force rate (in black).

© degioier = The experimenter can con-

Force [¢] resace e gistently apply the force (i.er.

= pull the animal) at the desired
rate, by simply making sure
h that the blue trace lays on the

5 black line.
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2 | NROMENT DESCRI PTI ON

The instrument basically consists of:

1) an electronic unit (peak amplifier)
2) abase plate of black sand-blasted PVC, complete with a 13mm diam. upright

3) asetof grasping-tools (three different shapes are provided, trapeze or T-bar)
and two grasping-grids

4) a force transducer adjustable in height, provided with connection cable &
connector to the peak amplifier

The instrument is delivered in a convenient plastic case which should be retained for the
safe storage of GSM and its accessories.
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Beside the above listen items, the case contains the following items:

A External foot pedal

A USB Cable

A Power Adapter

A GSM Software (on USB flash drive)

A Operation Manual (on USB flash drive)
2.1 Electronic Unit

The GSM electronic unit is battery op-
erated. Its internal rechargeable bat-
tery is charged automatically when ex-
ternal power is supplied to its minia-
ture USB 0BO6 socke
or from a suitable USB power adapter.

A fully charged battery will operate
GSM continually with its display at
maximum brightness for approximate-
ly 16 hours.

When GSM is switched OFF, it goes
into a standby mode in which it takes
almost no current from the battery alt-
hough it still updates its internal cal-
endar clock. GSM is switched ON by
pressing the ON/OFF button.

GSM uses the three buttons below the
display as soft buttons whose func-
tions change at different stages of the
GSM program.

The | ower l i ne of
function of each button.

Figureldn GSM EIl ect

GS M6 s c har a ¢he eurrentd i

The instrument can be used can be used as a standalone or connected to a PC via the
USB port, for monitoring and data recording, via the software provided as standard.
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2.1.1 Autozero Function

When GSM is switched ON, the initial menu choice is between making measurements
and configuring the instrument to suit th e
menu options will be discussed later.

user 6s speci Thedetaled qui r em

As each GSM transducer has a built-in identification chip, its electronics is able to inter-
rogate each transducer and adjust its own internal specification, to match that of the

transducer.

Prior to making any measurements, GSM automatically balances out any offsets using its
autozero function. Thanks to this feature, GSM does not require calibration.

2.2 Base, Grasping Tools & Force Transducer

The grasping tool can
be chosen among the
three provided as
standard: a T-shaped
bar, rat trapeze and
mouse trapeze), de-
pending on the animal
on test, and on per-
sonal preference.

All tools may be con-
nected to the same
transducer, positioned
on the 13mm diam
upright, fitted on the
PVC base plate.

The transducer height
is adjustable.

Figure2 MBase Grasping Tools antransduce

When the pulling force is applied to the transducer, the display on the electronic unit au-
tomatically shows the current grip force expressed in grams and in gram decimals.

A sound alarm can be set to advise when the maximum desired force is reached.

The force transducer has a resolution of 0.1g and the maximum applicable force is
1500g. The force transducer incorporates a proprietary memory chip to store all calibra-
tion parameters, so that no further calibration is required for normal use, see also para-

graph 2.1.1.
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2.2.1 Grasping Grids
Our Grip Strength Meter was originally designed to test the forelimbs.

An integrated measurement of the four
limbs can also be obtained by using the
optional 47200-325 grid available.

Measuring the hind limbs with the standard
T-bar or trapeze attachment pieces that
come with the machine, is hardly feasible;
the grid 47200-325 is useful also in this
case.

An alternative model has been recently
developed, 47200-326, whi ch
side.

The new grid makes it easier to measure
the hind limbs, specifically compared to the
T or the trapeze.

Both grids are included with the standard
package.

Figure3iGraspingG r i

3 | NSTALLATI ON

3.1 Unpacking & Preliminary Check

Check the contents of the shipment for completeness, packing list to hand, and visually
inspect the instrument as soon you take it out of the packaging. Use the supplied Check
List.

If the instrument is damaged, inform the carrier immediately, notifying our company. If af-
ter having tested it, the GSM fails to meet rated performances, please contact our after
sales service, see paragraph 7.3-Customer Support.

Protect the environment!

Dispose of packaging properly, according to existing and ap-
plicable waste management rules and regulations.
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3.2 Notes on the Instruction Manual

The 47200 Instruction Manual included in package (on the USB pen-drive) is necessary
for the correct installation and operation of the instrument.

We recommend reading the manual with attention, as it is essential for the correct instal-
lation and operation of the instrument. Please save the manual, ready to be consulted by
the qualified personnel who use the instrument. Print it, only if necessary.

Our Instruction Manuals are available as free download on our web. For any additional
information and/or assistance, you are welcome to contact our Service Department (see
paragraph 7.3-Customer Support), specifying the serial number of the instrument.

3.3 Assembling the Instrument

Position the base plate on a stable and reasonably flat bench or table surface. Fit the
transducer on the upright pole, and fix it at the desired height by the black knob.

3.3.1 Connections

Plug the force transducers and - if you plan to use it - the foot pedal into the GSM elec-
tronic unit, by using the connectors located in the back panel. Do not connect the elec-
tronic unit to the PC yet.

The GSM electronic unit is battery operated; the instrument is shipped with fully charged
battery.

Its internal rechargeable battery is charged automatically when external power is sup-

plied to its miniature USB O6B6 socket,
adapter.
3.3.2 Installing the DCA Software

The software provided with the Grip Strength Meter (on the USB pen drive) should be in-
stalled on a suitable Windows PC, running Windows Vista, 7, 8 or XP.

First, install the software, by double-clicking on the Start Ugo Basile.exe file; follow the
instructions until installation is complete.

Then, connect the GSM via a USB port. The GSM will be automatically recognized and
the drivers will install automatically, by simply following the instructions on the screen.

The Ugo Basile DCA Software can now be launched from the desktop icon or from the
Program Files folder.

See section 6, for instructions on how to use the Ugo Basile DCA Software.

3.4 Intended Use

The Grip Strength Meter is intended for investigation use on laboratory animals only.

ei

t her
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3.5 General Safety Instructions

The following guidelines must be followed to ensure safe operation.

/" DO NOT attempt to open or perform any service work
/' DO NOT connect up human subjects

3.6 Additional Safety Consideration

a. Use original accessories and spare parts only, see also paragraph 8-
ORDERING INFORMATION

b. Do not operate the instrument in hazardous environments or outside pre-

scribed environmental limitations (i.e. +18C°/+24C°, 60% relative humidity,
non-condensing);

C. Do not spray any liquid on the connectors;
d. Keep inflammables far from the instruments.

UGO BASILE DOES NOT ACCEPT ANY RESPONSIBILITY FOR PROBLEMS OR
HARM CAUSED TO THINGS OR PERSONS, ARISING FROM:

A incorrect electrical supply;
A incorrect installation procedure;
A incorrect or improper use or, in any case, not in accordance with the purpose

for which the instrument has been designed and the warnings stated in the in-
struction manual supplied with the instrument;

A replacement of original components, accessories or parts with others not ap-
proved by the manufacturer;
A servicing carried out by unauthorized personnel

see also paragraph 7-MAINTENANCE.

4 OPERATI ON

The GSM device is a simple and easy-to-use device. As usual in any behavioural meas-
urement, care must be taken by the operation, to guarantee a consistent performance of
the test.

When using the GSM, we can envisage two main potential sources of experimental vari-
ability: the first is the animal emotional state, which can be overcome by preliminary ha-
bituation procedures and the second is the rate at which the operator applies the force.

The GSM device incorporates tools to help the operator consistently apply the desired
amount and rate of force on the animal; the ratemeter on the electronic unit display, and
the slope function, on the software, see also paragraph 1.1.1. These tools are de-
scribed in the following paragraphs.
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4.1 Getting Familiar with the Command Keys

After charging GSM for at least 1 hour, plug in the transducer and

turn the instrument ON by pressing the ON/OFF button.

Once the introduction is completed, the initial menu will appear as
below.

. The lower line of the display indicates the current
Main Menu functions of the three soft buttons labelled F1, F2
and F3.
Measure Configure
In this case, F1 is Measure, F2 is not being used
and F3 is Configure.

Press Measure. A screen will appear similar to:
PP GSM Transducer

Large: 0->1500gf
Calibrated: 091009
GSM gain matched

After a few seconds, the instrument completes an Autozero operation and then the dis-
play shows.

Do not apply force while the instrument

is autozeroing Measure Peak Force

Next  View | Select
Option config | this

lIjl:et(.a that, in this case, all three soft buttons are in 23/07/09 140335
Test 1
Press Select this. The following display will appear: Exit Test

Check that no force is being applied to the connected transducer (i.e. do not pull the ani-
mal yet), then press Test.

The GSM will now check the transducer zero and

then display: Measure Peak Force

Apply the force NOW

At this point the force can be applied to the transducer, (i.e. the animal can be pulled).



* ®
‘ ugo basile
TRANSFORMING IDEAS INTO INSTRUMENTS

Page 9

47200 Instruction Manual (Rev. 1)

Do not apply more than 1500gf

Excessive force can permanently damage the tran

sducer!

For as long as the force is applied steadily, the Force value will indicate the pulling force
in gf and the Time remaining will indicate the number of seconds left to complete the

test.

Once the animal releases the grasping tool, the
screen changes, indicating the peak force, the total
testing time, and the time at which the peak force
occurred:

Press Accept (or Reject) and the screen changes
to:

Press Exit to return to the Measure menu:

By pressing Next optiony ou wi | | r

qgquired Datao.

Press Select this and the stored data will be loaded
in 1-2 seconds.

The display shows the most relevant information for
each measurement:
A Date and Time
A Progressive number of the measurement
A Measurement Mode (Automatic or Foot Pedal)
A Peak Force
A Peak Time

Peak Force 234.5¢f
at 3.55s of 4.30s

Test 1

Reject Accept
23/07/09 14:25:43
Test 2
Exit Test

Measure Peak Force

Next View Select
Option Jconfig this
View Acquired Data
Next Select
option this
23/07/09 14:23:35
No 1 Auto
234.5¢gf at 3.55s
Previous  Exit Next

The measurements can be browsed by simply pressing Next or Previous.

Press Exit to return to the main menu.

Press the ON/OFF button to switch GSM OFF.
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NOTE:

If the GSM does not behave as described, |
please repeat all the steps.

If the problem remains, charge the internal
battery and reset the GSM manually by
pressing with a needle into the small reset
hole located to the right of the display.

For further assistance, please contact Ugo Basile, see paragraph 7.3-Customer Support.

4.2 Routine Operation of the Instrument

4.2.1 Turning the instrument ON / OFF

The Grip Strength Meter is turned ON from the OFF state, by
pressing the ON/OFF button.

The same ON/OFF button turns the GSM OFF from most display
screens.
4.2.2 Menu Operation

The GSM is operated through a number of menus by pressing the three soft buttons,
F1, F2 and F3 below the display. The current functions of these soft buttons are indicat-
ed by the lower line/lines of the display. The upper line shows the current option.

He r e fymcaldisplay in the Measure menu:

The user steps through the available options by
pressing Next option and then selects the required
option by pressing Select this.

Measure Peak Force

Next View Select
option config this
4.3 Main Menu

The Main Menu is the first menu which appears when GSM is switched ON.

Pressing Measure leads to the menu of options re-

Main Menu lating to measurements and data transfer to the PC.
Measure Configure Configure menu allows the user to adjust a number
of parameters to suit particular measurement re-

guirements and includes an option to restore the
factory default values for these parameters.
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4.4 Measure Menu

When Measure is selected from the Main Menu,
the following window appears for a few seconds,

showing:
A The force range

A The transducer serial number

Transducer
47200-002: 0->500¢gf
Serial No. 070214

The available force ranges (see paragraph 4.4.4-Change Max Force) are

A 0-100gf
A 0-500gf
A 0-1500gf

GSM will then automatically complete an Autozero routine:

Do not apply force
To the transducer
At this time.
AUTOZEROING

IMPORTANT:

Do not apply force during the Auto-
zeroing phase.

Then the initial screen of the Measure menu will then be displayed:

Measure Peak Force

Next
option

View Select
config this

The Measure menu consists of 6 options, which will
be described in details in the next paragraphs:
A Measure Peak Force, see paragraph 4.4.1
View Acquired Data, see 4.4.2
Transfer Data to PC, see 4.4.3
Change Max Force, see 4.4.4
Memory Status, see 4.4.5
Erase Memory, see O

> > > > >

The user steps through the available options by pressing Next option and then selects
the required option by pressing Select this.

Please note that the descriptions given below assume the factory default
values for the configuration settings.

The effects of altering these settings will be discussed later.

441 Measure Peak Force

Measure Peak Force

Select

onfia this

Next
option

In the Measure Peak Force menu shown before,
press View config to view the configuration under
use, as shown in the example below.
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Auto Measurement

47200-002: 500gf
max No Sound
Back

The display shows that:

A the measurement will be terminated automatical-
ly by releasing the pressure on the transducer at
the end of the test (Auto Measurement), i.e.
when the animal loses grip and releases the bar.

A the measurement force-scale is 500gf

A the warning sound above a particular force
threshold is switched OFF

Press Back to return to the Measure Peak Force display.

Pressing Select this at the Measure Peak Force 24/07/13 15:46:09
screen, gives a display similar to the following,
which shows the current date and time and indi-
cates that the next test would be the fourth test to

be stored since

Test 4

If Test is pressed, the instrument first completes the autozero and checking offset pro-
cedures, during which it is important not apply force.

Then the following display appears:

Measure Peak Force

Apply the force NOW

The user should now perform the measurement!

As soon as the initial force threshold is reached (this setting can be changed by the con-
figuration menu, see section 4.5), the display shows:

Acquiring Force Data
Force = 123.4¢f
Ends on force level
Time remaining 10.2s

The Force shows the current applied force in gf
while Time remaining counts down in 0.05s steps
from the maximum measurement time which may
be adjusted up to 30s (default 15s).

Normally, the test is terminated either by releasing the force on the transducer (default)
or by pressing the external foot switch. In either case, the display shows typically:

Test4
Peak Force 293.6¢f
at 7.70s of 8.69s
Reject Accept

where the test number, the peak force appear,
and the time appear.

Speaking about time, the first figure, 7.70s in our
example, indicates the peak time (i.e. the latency
time of the animal response), while the second fig-
ure, 8.69s, indicates the total length of the meas-
urement.



) G Page 13
. ugo basile J
TRANSFORMING IDEAS INTO INSTRUMENTS! 47200 Instruction Manual (Rev. 1)

At this point, the user must choose whether to Reject or Accept the results of the test.

If the result is rejected, the user is given the option
to repeat the previous test (Test) or finish making
measurements (by pressing Exit, which brings back
to the Measure Peak Force Menu).

Result Rejected
Repeat this test?

Exit Test

Similarly, if the result is Accepted, thedataar e st ored i n GSM6s
given the option to finish making measurements (Exit) or do another test (Test).

If the Maximum measurement time is exceeded

. . . . Measurement time
during the test, the test is terminated automatically.

was exceeded
Begin Repeat

Pressing Begin again effectively returns the user to .
again test

the first Measure Peak Force screen, while Repeat
test allows the user to repeat the current test.

From the Measure Peak Force screen, press Next option to View Acquired Data.
4.4.2 View Acquired Data

Selecting View Acquired Data from the Measure menu and pressing Select this dis-
plays briefly the total number of stored measurements, and then a screen similar to:

Which shows the first stored test (No. 1).

Press Next to view the next stored test (No. 2, in
the example), Previous to view the test before the
one being displayed, or Exit to return to option 1 of
S the Measure menu (i.e. measure peak force).

16/09/13 10:34:15
No 1 Auto
234 .5gf at 0

Previous Exit Next

4.4.3 Transfer Data to PC

This option allows data stored in GSMO06s
that GSM is connected to a PC via the USB cable supplied and that the PC is running the
DCA software provided with the instrument. Detailed operation is covered later in this
manual under PC Software, see paragraph 6.

If this option is selected when the instrument is not connected to a PC which is running
appropriate software, GSM displays PC not available for a few seconds and then returns
to the first option on the Measure menu.

4.4.4 Change Max Force

The next option enables the user to select the maximum force, among the available
ranges:

A 0-100gf

A 0-500gf

A 0-15009f

me mo

me m
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The current selection is indicated by the underlining,

Available Max Force )
in our example 500gf.

100gf 500gf 1500gf

) Change the setting by pressing Change, and con-
Exit OK Change firm with OK, or Exit, i f d tomddify the icwsr-h
rent selection.

4.4.5 Memory Status

It is possible to check the current status of the internal memory (the remaining space and
number of tests), by selecting Memory Status from the Measure menu:

This example indicates that 75.4% o f GS Mo
Memory Status memory is available to store further measurements.
Available 75.4%
Tests left: >547 The estimate of >547 for Tests left is based on the
Back assumption that future measurements will be similar

in length to those already stored; in fact, the number
of tests that can be stored, depends on the duration
of each test.

Press Back to return to the first option in the Measure menu.

4.4.6 Erase Memory

Selecting the option Erase Memory from the Meas-

. Erase Memory
ure menu displays:

All store data

peiili] ]l be lost

Confirnm Cancel

Press Confirm if it is your intention to erase all the data stored in the memory. The con-
figuration settings will not be changed.

Press Cancel to return to the start of the Measure menu, without cancelling the data.
The Erase Memory option is offered automatically after data are transferred to the PC.

4.4.7 Back to Main Menu

Press Next option until you reach any option (ex- 16/09/13 10:34:15
cept Measure Peak Force), then press Exit to return No 1 Auto

to the Main Menu. 234.5gf at 003.55s
—
Previous| Exit Next




" . ® Page 15
@ ugo basile J
TRANSFORMING IDEAS INTO INSTRUMENTS! 47200 Instruction Manual (Rev. 1)

4.5 Configure Menu

When Configure is selected from the Main Menu,

_ ) Configure Menu
the following screen is shown: :

Set Restore
Config Exit Defaults

The Configure menu allows the user to adjust a number of configuration settings in GSM,;
these include options related to the measurement process, such as whether the
measurement is ended automatically by removing the applied force or manually by press-
ing the foot trigger switch, but also covers more general settings such as the display
brightness setting time and date, etc.

For each configuration option, it is possible to Configuration Menu

A Go to the Next option Target Force Rate
A Change the configuration 120gf/s
A Exit from the Configuration Menu. Next Exit  Change

The current value is either indicated in the third line
(as in the above example, 120gf/s), or marked by
the underlining, as in t
the selected option.

Configuration Menu
Force lvl Foot pedal

Next Exit Change

Select the correct option, adjust if necessary, go to the next, or press Exit.

When Exit is pressed, you will be asked whether to

: : Save Changes
save the changes to configuration, or not.

To Configuration

No Yes

45.1 Configure Menu Options

The Configure menu consists of 14 screens by which the user may adjust the following
features of GSM.

The factory default settings are shown in the brackets, in red color:

1. Adjust the target force rate, which is the ideal rate at which the stimulus force
should be applied (120gf/s). Note that this setting also has an influence on the
rate-meter control and the PC slope function (see paragraphs 5.4 and 0)

2. Showing force rate-meter or text during tests (Text). See paragraph 5.4
3. How the measurement is ended: force level or foot pedal switch (Force level)
4. Make a warning noise if a preset force is exceeded (None)
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5. Adjust the warning noise threshold value; it may be adjusted from 100gf to
1500gf in 10gf steps with a default value of 300gf.
6. Adjust the force value (as a percentage of the full scale range) which triggers
the start of the measurement, it may be adjusted from 0.4% to 5.0%, in 0.1%
steps with a default value of 002.0%.
7. Adjust the maximum time allowed for a measurement; adjustable from 10s to
30s in 1s steps with a default value of 15s.
8. Use Subject Numbers or test only (only Test)
9. Store every measurement regardless, or only good measurements, i.e. ac-
cepted by the user (Only good)
10.  Store the force waveform or only the peak value (Waveform)
11.  Show abbreviated configuration settings on the Measure menu (Do not)
12.  Show the offset value before each measurement (Do not)
13.  Adjustthe display brightness, from 1 to 10, with a default value of 10.
14.  Adjust Clock (see also paragraph 5.3-Calendar Clock)
Todselt g:urrerr:t datre1 and time, pge_ss CEange& the Configquration Menu
underlining shows the parameter being changed. 14/02ﬁ 14:48:39
Decrease or increase the value by Less or More; o
move to the following parameter (year, month, day, | Less Next More

hour, minute, second) by pressing Next. After

setting seconds, pressing Next will leave the menu

level.

Return to the Main Menu by pressing Exit; you will be asked whether to save the
changes to configuration, or not, see paragraph 4.5.

4.5.2

Pressing Restore defaults on the Configure Menu
screen shows:

Pressing Cancel returns control to the Main Menu i
without altering the configuration settings or the da- | Confirm Cancel

Restore Default Values

Reset memory
All stored data
Will be lost

ta memory.

Pressing Confirm clears the data memory and restores the factory default
configuration values as shown above.
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) OTHEREL EVAMNHAT URE S SOF

51 Battery Low Warning

The voltage of the internal rechargeable battery used in GSM is monitored continuously
during routine operation. Two warning levels are provided.

If the battery is low but still usable, the dashed line

of most menus will include Battery Low. Measure Peak Force

----Battery Low-----

For example, the first Measure screen will become: Next View Select
option config this

At this time, GSM may still be used but the USB lead should be connected to an active
PC or a USB power adapter to charge the battery as soon as possible.

If the battery is so low that GSM cannot operate, then the instrument switches OFF im-
mediately. Data which have been stored will be retained but GSM may not be used until it
is connected to an active PC or a USB power adapter using the USB lead provided.

Clearly, it is not advisable to allow the battery to drop to this critical level.

5.2 Memory Limit Warning

Each time the user starts a new measurement, GSM checks that data memory is suffi-
cient to store the new datum.

If the available memory is too low, the request is refused and the user is advised to trans-
fer the stored data to a PC and/or to erase the existing data stored in memory.

In practice, this critical situation should never occur, as the user is given a clear warning
each time a measurement is made, when the space available is not sufficient for at least
10 measurements.

The GSM memory will store more than 500 tests.

5.3 Calendar Clock

The date and ti me s e tclock may be adjdstedGramiallg, see patae r n a |
graph 4.5.1, option 14) .

The GSM internal clock, which maintains real time even while GSM is switched off, is
synchronised automatically with the PC to which it is attached.

Synchronising occurs when data is downloaded from GSM to the PC and when force
measurements are monitored live on the PC.
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5.4 Applied-Force Rate-Meter

If the Rate-Meter option is selected in the configure .
menu (see paragraph, option 2), then, during each | Acquiring Force Data
measurement, the GSM display appears like the one
on the right: N

The white rectangle on the second line moves left or ‘
right of the centre marker when the applied force rate

is respectively below or above that required to main-
tain the selected target force rate (see option 1,
paragraph 4.5.1).

In the above example, the applied force is below the ideal level for the specified target
force rate. Try to match the rectangle and the marker, in order to apply a consistent
pulling force, and hence obtain consistent results (see paragraph 1.1.1).

The fourth line of the display is a time progress bar, indicating how much of the availa-
ble measurement time has been used.

5.5 Updating the GSM firmware

The hardware used in GSM is very flexibl
by its internal software program or firmware, as it is often called.

When improvements and additions are made to the firmware, existing users may update
easily to the new version.

The associated PC software includes an option to update the GSM firmware.

6 USI NG THE PC SOFTWARE ®XRWMVI

This section assumes that the DCA PC software has been installed successfully as de-
scribed in paragraph 3.3.2-Installing the DCA Software.

The DCA software manages the GSM, the PAM and eVF instruments by Ugo Basile.

6.1 Note on the GSM PC Software

The DCA software is a guide: specifically, this software is a monitoring tool and it is not
intended to drive the device (the software does not substitute for the controller); all opera-
tions must therefore be driven from the GSM control unit.

This includes changing the slope of the GSM target rate displayed on the PC monitor,
which is in fact done from control unit. In fact the slope function on the PC reflects the
Target force rate set in the configuration menu, see paragraph 4.5.1-Configure Menu Op-
tions.

e and

DED
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6.2 Starting the DCA Software

First connect the GSM device to the PC using the supplied USB cord, then run the Ugo
Basile DCA (Data Collection Application) Software program from the Windows Start
Menu or from the DCA icon on the desktop.

In the screen which appears, -Info Panel
t h e I nf (0] P a[mEid:e Actionin progress: [EAUEYIAT;I-SN R

foundo : ‘
Further Info: —Dewce found _

To proceed with theUDep/eedi ettt omrress t he

Figure4 iDCASoftwareé

Wait until the info Panel con-
f i r amsiceftonnectedo .
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