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1 In Q%;eneral

1.1 Safety Instructions

This device has bean designed and lested in accordance {o the safety reguiations for alactronic devices,

However, its trouble-free operaticn and reliability cannot be guaranteed uniess the standard safety measures and

special safety advises given in this manual will be adhered to when using it,

1. Trouble-free operation and reliability of the device can only be guaranteed if it is not subjected to any other climatic
conditions than those stated under “Specification”™.

2. Teansporting the device from a cold to a warm environment condensation may resull in a failure of the function. In
such a case make sure the device temperature has adjusted to the ambient temperature before trying & new start-up.

3. The circuitry has to be designed most carefully if the device should be connected 1o other devices. Internal
cennection in third party devices (e.g. connection GND and earth) may result in not-permissicie voltages impairing
or destroying the device or another device connected.

4. Whenever there may be a risk whatsoever &volved in running it, the device has to be switched off immediately and
to be marked accordingly 1o avoid re-starting. Operator safety may be a risk if:
- there is visible damage to the device or the device is not working as specified
- the device has been stored under unsuitable conditions for a fonger time
In case of doubl, please return device to manufacturer for repair or mainienance.

5. Warning: Do not use these product as safety or emergency stop device, or in any other application where failure of
the product could result in personal injury or material damage.
Failure to comply with these instructions could result in death or serious injury and material damage.

6. Risk of injury! The used measuring heads are very sharp, use thoroughly during your measuring to eliminate a
possible risk of injury.

1.2 Operating And Maintenance

+  Ifthe symbo! "LO BAT" is disptayed al the left side of display, the battery is weak, measuring can be continued for
ashort period. I “bAt"is displayed in the main display the battery is used up and needs to be replaced. Measuring
is no more possible.

+ The batiery has to be removed, when stsring device above 50°C.

Hint: Wa recommend removing the battery if device is not used for a longer period of timel Risk of Leakage

* Treat device and probes carefully. Use anly in accordance with above specification. (do not throw, hit against etc.).
Protect from soiling, especially arcund the needles.

= After switching on (he instrument a segment test {all segments) is displayed, followed by the measuring unit and, if
activated, the auto power off {unction {please refer to configuration)

1.3 Disposal Notice

+ Dispense exhausted balteries at destined gathering places.,
« Send the device directly to us, if it should be disposed. We will dispose the device appropriate ang non-polluting.

1.4 Display Eiements

1: main display Currently measured material moisiure
or waler content

{oar, : _,__@ 2: group display 4 different wood groups (A, B, C, D}
®‘T~H : % 1 universal construction material group E (tables)

LS FERR § 1 construction material group (P)=Plaster
9 3: moisture estimation Estimation of matesfal condition via arrows:

DRY - MEDIUM - WET

BAT: Indicates low battery
HLD: Measuse value is frozen® (Key 3)

key 1: OnfOff key
Press long: off;
Press short: Show lemperature compensation
key 2: sorf
Choose weed groug A, 8,C, D, E,
When showing Temp, compensation: increase temperature

Key 6: hold
with Auto-Hold off: Hold current measuring value ('HLD' in display}
with Aulo-Hold on: Start a new measure, which is ready when 'HLD' appears in the display
p.r.t chapter 2.2 Auto-Hold function
When showing Temp. compensation: decrease temperature
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{
2 S?)me Basics Of Precision Material Moisture Measuring

21 Mpisture content v and wet-basis molsture content w
Depending on the Application one of the two units is necessary.
Carpenters, joiners and the like commonly use the moisiure content u (sometimes referred to as MC}.
When evaluating firewood, wood chips etc., the wet basis moisture content w is needed.
The instrument can be configured to both of the values. Please refer to chapter “configuration®.
Moisture content u or MC {relative to dry weight} = dry basis moisture content
The unit is %, sometimes used: % MC.
The unit expresses the moisture content like calculated below:
Moisture content u [%] = (weight,. - weightsy) / weights, *100

Cr: Moisture content u [%] = {weightuae,) / {weighl.,) *100

weight,: weight of thie wel material

weight, e weight of water in the wet material

weightay: oven-dry weight of materiai

Example: 1kg of wet wood, which contains 5009 of water has a moisture content u of 100%

Wat-Basis Moisture Content w (relative to total weight)

The wel-basis moisture content expresses the ratio of the mass of water to the fotal mass of the substance. The ratio
is represented by the follewing equation {the unit is % as wall):

wet-basis moisture w[%] = (weightye - weightey) / welght. *100
or: wet-basis moisture w{%] = (weightya.,) / weight,, 100
Example: 1kg of wet wood, which contains 500g of water has a moisture content u of 50%

2,2 Auto-Hold function

Particularly when measuring dry wood, electrostatic charges and other similar noise could dither the measuring value.
With activated auto-held function the device will acquire an exact measuring value automatically. During that, the
device could be put down to avoid noise through discharge of the clothing efc. After having acquired the measuring
value, the display will change to "HLD"; The value will be frozen as tong as a new measuring is iniliated by pressing key
3 (held).

2.3 Temperature compensation

The temperature compensation is impestant for a relfable wood-moisture-measuring. Therfore the instrument features
2 manual temperaure compensation input.

When pressing lemp (key 1) shortly, the temperature value appears for some saconds. Now the value can be edited
via* (key 2)aor ¥ (key 3)

2.4 Measuring in wood

For measuring wood, punch in the measuring-pikes across to the wood-grain, having a good contact between the pikes
and the wood (measuring along wood-grain deviates minimal).

DO NOT HIT ONTO THE DEVICE OR PUNCH THE NEEDLES IN PEPPY

The device may be damaged.

Setect correct wood-sort {see Appendix A).

Ensure 1o have entered the correct temperature (see chapter 2.3).

Now read the measuring-value or when having activated the aulo-hold-function initiate a new measuring by pressing

hold (key 3). X

The measured resistance will be extremely high when measuring dry wood (<15%) thus the measuring will need more

time 1o achieve its terminal value amony other things static discharge could mamentarily falsify the measuring.

Therefore beware of static discharge and wait long enough until a stable measuring value is disptayed {unstable; %"

blinking} or use the auto-hold-function (see chapter 2.2 Auto-Hold function).

When measuring very wet wood (e.g.>50%u) the measuring value may suffer from polarisation etfects (steadily

decreasing measuring value). In: this case the value § seconds after the insertion of the electrades respectively atter

switching cn the instrument is valid.

Very accurate measures ¢an be camied ouf within the range of 6 to 30%.

Beyond this range the accuracy will lessen, but the device will deliver reference values still sufficient for the practitioner.

It is measured between the measuring-pikes insulated among each other. Requirements for an exact measurement;

- choose correct place to measure: place should be free of irregularities like resin—clusters, knuris, rifts, etc.

- choose correct measure depth: Recommendation: for timmed timber: punch in the pikes up to 1/3 of the material
thickness.

- Perform multiple measurements: the more measurements will be averaged, the more exact the result will be.
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- Pay atieniion to temperature-compensation: enter the exact temperature manually.

Frequent soutces of errors:

- Atlention with oven-dried wood: the maisture dispersion may be irregular, often in the core is more moisiure than
on the edge.

- Surface-maisture: The wood-edge could be more humid than the care if the wood had been stored outsice and
©.0. was in rain,

- Wood preservative and other treatment could falsify the measuring.

- Fouling at the connections and round the pikes could resull in erroneous measurement, especially with dry wood.

2.5 Measuring in plaster

Press needles into the plaster to detect moisture. Select materfal P.". The more rmoisture the plaster is containing, the
higher is the display, also keep an eye on the moisture esEmation (see chapter below). Attention: Because of the
different consislencies of plasters and the influence damage by meisture, the precision of the measuring is not as high
as the precision when measuring in wood! However 'precise measurng values' aren't necessary in the most cases ->
when moisture appears, it makes large changes in the measuring vatue compared to dry pans e.g. of the measured
wall, moist seclions can easily be detecled by the instrument, Also changes in the state (increasing/decreasing
moisture) can be monitored by periodical measurings.

2,6 Moisture estimation ('WET® - "MEDIUM' - 'DRY"}

Additionally to the measuring value, an individual moisture estimation will be displayed sirmullaneously: The decision
either wel or dry has no tonger be affiliated from literature and tables for the most applications. This moisture
estimation is only a guidance value, mainly for joiners/carpentersifloorers use, the final evaluation is depending on the
applicaticn of the material. E.g. firewood may be already usable while instrument still displays ‘wet'!

Corresponding standards and instructions must be observed!

The Device can only complement the skill of a tradesman or investigator but cannot replace il

2.7 Measuring other materials

2.7.1 ‘Hard‘ materials (concrete or similas):

The needles are not intended for measuring hard building materials. For measuring those malerials we suggest you
the adapter cable GMK3810 and the brush probes GBSL91 or GBSKS1.
Unscrew the needle holder and mount the adapters for the banana jacks. The red jack has to be connecled to the
right-hand sockel lhls decreases susceptlbzh!y of electromagnetic interference.

- «ff Drill two holes with @6mm (GBSKS1) or @ 8mm (GBSLS1} at

: intervals of B to 10cm into the material to be measured. Do not
use edgeless drills: the resulting heat wili evaporate the
moisture which will result in faulty measures. Wait for at least
10min, blow out the holes to clean them from dust. Apply
conductivity compound on the brush-type probes and stick them
info the holes, Choose material group E, read value and
convert it via table in Appendix B. Qbserve that the holes dry out
by-and-by, and the device will measure & value too low, if you
want to use them several times.
This effect can be compensaied by using conductivity
compound: insert profuse conductivity compound between the
holes and the brush-type probe, and let the electrode stick in the
hole for about 30min before measuring {with the device
swilched off ). Temperature-compensalion plays nc role when
using the building materiai measuring.

Measurmg wuh bms pmbe GBSLQT

2,72 ‘Soft’ Materials:

The mest important thing is a good contact between the materials and the measuring needlas. Whenever this is not
possibie because of the materiaf texfire, we suggest you to use the adapter cable GMK3810 with approprizte
electrodes, such as impact electrode GSE91 or GSGY1, reciprocating piston electrode GHES?,

Unscrew the needle holder and mount the adapters for lhe banana jacks. The red jack has to be connected to the
right-hand socket, lhis decreases susceptibility of electromagnetic interference.

Procedure as described in chapter measuring in wood.

2.7.3 Measuring bulk cargo, bales and other special measures

Usable probes: measuring pins GMS 300/91 mounied an GSES1 or GSGA1 with adapter cable GMK3810 (red
connecior to the right-hand socket),

Measuring of splints, wood chips, insulating material and similar:

When using measuring pins osciflating movements have to be avoided when pushing in the probes. Otherwise hollows
between the probes and the material may falsify the measuring. The material should be sufficiently cormpressed. When
in doubl repeat the measuring a few times: the highest measuring value is the most exact one.
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3 Cénfiguration of the instrument

To configure the instrument proceed as follows:
Switch 'off the instrument.
Press the “Mode” key while pressing the “onfoff” key shorily.
Keep “Mods” key pressed {ca. 3 sec) unlil “P oF" appears in the display.

.} Auto Power Off Time “P oF":

The auto power off time is entered in minutes. if no key is pressed during a measuring, the instrument switches itself
off automalicaly after the entered period of time.

3. Press "up” {also *Mode"} or "down” (also "Hold"} key, the cumently selected time will be displayed {off,

1..120min).
4. Enter the desired lime by pressing "up” or “down” key.
Possible input:  off: The auto power off funclion is deactivated (permanent operation).

1...120: auto power off ime in minutes.
5. Confirm the value by pressing “Oa/Of" key: The display shows now "HLD Auto”.

11.) Hold Function “HLD Auto”:
6. Press "up” or “down” key, the currently selecled Hold-Function will be displayed
HLD oF£:AutoHold function deactivated; pressing hold-key freezes Measuring and releases it again
MLD oh: AutoHold function activated:  hold-key starts new measuring, the displzy will be ‘frozen'
as soon as a stable measuring value was delected,
7. Enter he desired function by pressing “up” or "down” key.
8. Confirm the hold-funclion by pressing “OnfOff* key: The dispiay shows now “Uni.t".

IIi.} Display Unit of temperature “Unl.t":

8. Press “up" or “down" key, the currently selected unit for all temperature values will be displayed:
Temperature unit °C or °F

g, Enter the desired unit by pressing “up” or “"down” key.

10. Confirm the unit by pressing “OnfOff" key: The display shows now “Uni.%".

1v.) Display Unit of moisture measuring “Uni.%":

11. Prass “up” or “down” key, the currently selected unit for the Moisture measuring witt be displayed:
‘Temperature unit °C or °F
Moisture content u; .u' or wet-basis moisture w; ,h20'

12. Enler the desired unit by pressing “up” or “down” key.

13, Confizm the unit by pressing *On/Ofl" key

14, The vales will be stored, the instrument wili resfart afterwards.

Please note:  If during the configuration no key is pressed within 60 seconds, the configuration will be
aborted. Eventually imade changes won't be stored!

4 System Messages

Er.1 = measuring range has been exceeded

—~ = Sensorerror; No material connected (measuring value below permissible range), no valid signal
or: charge at the probe, device will discharge (resp. at dry wood)

Er.7 = System fault - the device has detected a system fault (defective or far outside allowable ambient
temperature range)

Er.11= Sensor error of value could not be calculated.

If "BAT" is displayed at the left side of display, the battery is weak, measuring can be continued for a short pericd,

If “bAt" is displayed in the main display the battery is used up and needs to be replaced. Measuring is no more
pessible.

5 Inspection of the accuracy / Adjustment Services

Accuracy can be inspected with the testing adapter GPAD 38 (extra equipment).
To check precision select material characteristic curve “E.” and set to moisture content "u”.
Connect the testing adapter to the needles. The device must display the printed value for the GMR100.

If the presision is no mare corresponding to the imprint of the GPAD 38, we suggest io send the device fo the
manufacturer for a new adjustment.



H63,0.01.6C-06 QOperating Manual GMR100 page §

i

6 Speé‘.ification

Measuring
Princlple Resistive materiat-moisture-measuring via integrated, exchangeable needles
matching DiN EN 13183-2: 2002
Char. curve 4 differant wond groups (A, B, C, D)
1 universel construction material group (E, tables)
1 construclion material group {P)=Flaster
Meas. range {.0 - %00 % muoisture content in waod, depending on group
{.0 - 4,4 % moisture content in plaster
group A 00-82%
group B 11-84%
group C 22-100%
group D 32~100%
Resolution 0.0..19.8%:  0,1% moisture content
20...100%: 1% moisture content
Estimation Estimation of the material condition in 6 steps from DRY to WET

Accuracy {Device) +1Digit (at nominal-temperature)
Wood; £0.2% moisture content (deviation from groups characteristic curve A, B, C, D, range 6..30%)
Construction: 28.2% moisture content (deviation from group £)

Temperature drift < 0.02% moisture content per 1K

Neminal temperature 25°C

Ambient Temperature -25 ... +50°C (-13 ., 122°F)
Relative humidity 0 ... 95%r.F. (hon condensing}

Storage temperature -25 ... +70°C {(-13 ... 158°F}

Hausing Dimension: 110 x 67 x 30 rm {L x B x D) + Needles 28mm
impact resistant ABS, membrane keyboard, transparent panel.
Front side IPG5

Weight approx. 155 g

Power Supply 9V-Battery, type FEC 6F22 {included)

Power Consumptlon 1.8mA

Display ca. 11 mm high, 4¥:-digit LCD-display wilh additonal segmenis for simutianeous display of moisture, woed
group anc wel/dry evaluation.

Pushbuttons 3 membrane keys for onfoff switch, menu operation, wood group seleclion, hold-function ete,

Hold Functlon Press key to store cument value.

Automatle-Off-Function Device will be automatically switched off if no key is pressedino interface communication takes place for
the time of the power-off delay, The power-off delay can be sel to vaiues betwaen 1 and 120 min.; i can be
completely deaclivatad,

EMC: The device coresponds 1o the essential protaction ratings established in the Directives of the European
Pariiament and of the council on the approximation of the laws of the memberstatas relating to the
electromagrnetic compatibility (2004/08/EC). ENE1326 +A1 +A2 (Appendix B, class B),
adoitional error < 1% F3



#163.0.01.6C-06 Qpsrating Manual GMR100 page 7
Lo
Appéndix A: Groups of wood
abura ! Hallea ciliata B karri Eucalyptus diversicolor G
african alstonia | Alstania congensis C keruing Dipterocarpus (Spp. [
african canarium Canarnum schweinfurthii [*] khaya Khaya ivorensis G
african walnut Lovoa lrichilicides 2] hokrodua African afrormasia A
afrormosia Pericopsis elata A kosipo (= omu} Entandrophragma cancioliel Cc
afzelia Afzelia spp. B lapacho {=ipe) Tabebuia (spp.) B
agoa Gossweferodsndron balsamiferum |G larch Larix decidua G
alder C fimba Terminalia superba C
{aTder, COMmmon Alnus giutinosa C lime Tifia cordata ]
[aider, rad Alnius rwbrg C | [ime, amencan B
alerce Filzroya cupressoides C logwouod Haematoxion Campechianum [+]
alstonia Alslonia congensis C manogany Swietenia macrophylla C
andiroba Carapa guianensis [¥] makore Tieghemeila afdcana C
ash Fraxinus excelsior [+ makoré (african pear) Tieghemella heckelii c
ash., amercan Fraxinus americana B maple I
ash, japanese B _j|manlime pine Pinus pinasler [¢]
ash, pau amarela B meléze ¢
balsa Ochroma lagopus i mockermut Carya alba B
basralocus Dicorynia paraensis [¢] niangon Herlipra ulilis B
neech Fagus sylvatica B niové Staudiia stipitata B
berlinia Bedinia bract [+ niova bidinkala A
birch C oak, american red Quercus ruhra ]
black afara B cak, american white Quercus aiba B
briar FErica arbored [ oak, common Quarcls robur [+]
ceder B ozk, european Guarcus petraga C
caiba Cejba pentandra C oak, holm Quercus jlex c
cembra pine Finus cembra [+] oak, sessie Quarcus petraga C
cheny frea FPrunus (spp.) [%] cbeche Toplochitor sefamxylon B
chesinut, horse Aesculus hippocastanum C okoumé Aucournea klaineana B
chestnul, sweet Castanea saliva C omu Entandrophragma cantloliel C
common beech Fagus sylvalica 3 oragon pine Pseudeisuga menziesii C
Cypress Cuprassus (spp.) parana pine Araucarna angustifolia B
cypress, c. lusit B patagonian cypress Fitzroya cupressoides C
cyprass, real C pear Pyrus comimiunis ]
dahgema Fiptadeniasirum africanum 1B pencil cedar Juniparus [
danisllia_{= ogea) Danisllia ogea C pine Pinus sylvestris [
douglas fir Pseudctsuga menziesi [ plum tree [o]
douka (= makore) Tieghemella aldcana C poplar Fopulus (spp.) C
ebony B purpleheart Pellogyns (spp.) C
ekki Lophira alale C red oak, american Quercus rubra B
elm Ulmus Cc red sandelwood C
emien (= afncan alstonia) Alslonia congensis [¢] sio rasewsod Dalbargia nigra B
sulopean aspen Populus tremula C rosewood Dalbergia {spp.) B
fromager (= ceiba) Ceiba penlandra C spruce Ficea (spp.) [+
gaboon Aucoumaa klainearna ] stone pine Pinus pinea ¥
hevea Hevea brasiliensis A teak Teclona grandis B
hickory Carya (spp.) B tola, branca C
hickory, bittermnut B tola, real A
hickory, poplar [¢] tola, red A
hickory, swap B srembling poplar popuius fremula C
holm gak Quercys ilex [ walnut C
hornbeam Caminus beluius C waslam red cedar Thuja plicata [
ilomba Pycnanthus angolensis B whire birch C
imbuia Ocalea porosa A white maple C
ipe Tabebuia (spp.) B whita oak. amernican Quercus alba ]
iroko Cltlorophora excelsa B whita poplar Populus sfba C
iZombé Testulea gabonensis C willow Salix {spp.} B
acareuba Calophyllum brasiliense C vellow birch Helula alfeghaniensis C
jarrah Eucalyptus marginala C ellow pine C
ambala {= iroko) Chiorophora excalsa B
Cardboard B Melamine-fake boards A Wood fibre insulating wali panal | C
Cork A Papar C
Fibbre board < Phenolic resin-fake boards A Textiles C{D}
Kauramin-fake boards [l Woad fibre hard disks [+]
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