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THE CALIBRATION: OF TWO TYPES OF MOISTURE METERS ¥ OR % :
SEVERAL TROPICAL woopsk f
: : Technical Regort Ne, 2 |
| 7 o B s

William W, Rice gnd*“'Fz:ed E, Dickinson - ' o

E_[‘hj_.:g stgégy is 6ne« of a series undertaken as part of 4 B
:contlnul:-g :mve tigablon of £he Dl“OpeI'tl“‘S of tropical wodds. The‘
- J_nvestlﬂa.,lon is being conducted nt tbe Yele School of Fo*estry and
is spensored by v the Office of Naval T{esearch Departnem, -of Jthe Navy. B
under Contract N& ori=hk, Task Qbder AV {Project Designation NR-033<020)5 -~~~ — - - ;
The scope of the compléte res:éa‘rc,,h program is indicdted in Prop erties 7 s
i

and Uses of Tropical Uoods, I published in TROPICAL WOODS 95 (June 1, 1949).
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FleciFic moisture meters have been used in maklng m01s+1r~e

e imp

i =contenxt determnatlons of native woeds for a number of years, T‘n,é;Ljf‘
‘ﬁ'i:d@épz"ead use :fesurlm f:rom the ease and rapidity with;whiéh the R -
determinations cah be acconpllsbed. l:.fhile ‘these inS’t;'r"\mlen%;s" can be - “

’ o employ‘ b determine the i’uOJ.StLlI‘P contcnt of + uropwgal woods, thelr use 3

in this field has been limited becqus_e of the Yack of the necessary

e, Wbratden data.  Such ﬁc.ta are esSentisl inasiuch as species have:

inherent differences which result in different moisture meter readings

S for the same molstube conbent., ‘

In this study two resistant type moisture fieters were used =~

the Hart Loisture Gauge and the Delwherst Moisture Detectoy, and 2 high
; L
.’l?h«is, repart sunmarizes a .Jpc<‘1a1; study made by W%am W, Rice as ;
e : pariial fulfil¥lment of the requirement for the M. F. degree at the =

S School of Forestry, Yalé Universitye
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irquqp¢y.pbwer absorption type instrument - tﬁe~MciSturé.Reéistéreéﬁ
The resistarit meters operéte*en the prinéi @le~tﬁaﬁerLOW-ﬁhé fiber
saturatioi point the &lectrical resistance of wood varies vxldely with
Chér_ig'es» in r:msture cortent with the resistanee mcreasmg a8 the

moisture gontent decrcases, ‘The measurement of moistufe contefit. by

the high f‘requen.éy power absorption type is based on the principle that

the dlelectrlc proport.les oi‘ wood w.rJ in p oportlon to the gquantity of
Wat,ei- held ‘?;5", wc)o&. ihén the condensey DPlates -er'relectr‘,_odes: of this
type of 1nstrument are placed con the snrfuce of wood a cha.nge in tne
~high freguency 'Cil‘Ci?ift r._es;;ilts' and the ;:ia_gnitudé‘ of this change j.§
relatglﬂ t)o ;tl'_l.e,,ea:lnguntr of moigture the matemal e_ent?é:;iﬁs._ B

o Calibration data were collected for the following five
V'izlt_oijicai wood .sﬁéc.ies: o 7 \

i

Species - Source 7 Spec:Li‘:Lc Grav:LtvL

‘Balsa (u chroria lagop: Gg) ~ Honduras S 0513,

R]‘e‘bi&e Blanco ?(:T:'-__Lt?.eb}ule pén{‘;gephyliia) British Honduras 0e57

~

Ocote Pine (Pinus gocarpa) Honduras . 0459

Courbaril (meone.ea courbari l) Sufinam = S 0,16

Abiurana (Eccllnusa 5Pe) ,  Brazil ‘ 1,09

e o

e eravity based on oven=dry_weigh and oven—dry volime,

Teot Procedure

F-o,r_ each species three piceces 10 incheg ong by 33 inches wr dv'

were cut from air-seasoned stock and surfaced to a thickness of 1 inche
/2
L The two instiuments. 5 e Delrtiorst Meisture Détegtor and the 1.’101sture
Regutcr, were fade Aveilable for this study by their Tespective -
manui'af‘turero, the Delmhorst Enstrunent Lompany, Boon‘bon, ‘New Jersey
and the Hoisture Register Com},an*y, Alharibra, Caiifornia.. :
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4 A1l specimens of each species wepé taken fiom the same Log with the i
* "’.’ ' a - - ,7 4 -8 N . e . - = ‘e - . g }_g
.1 éxception of the Balsa for which inférmation was lacking as to £xact .
© Source, , ' : ' R
A - A P N .. e 3 . — . . Gwy. ey e . S e e R
The $pecimens viare thén éxposed to & knowh equilibrium moisture ‘
content condition until :censt@m; weight was reached after which each f
N i .
piece was teésted thré ’Q‘ with each meteérs Equilibrium moisture ;
M content conditions of 18, ;l5., 12, 10, ang 7 pefcent were used in that. ’
B b I ) .
<o oL S e e od o < ey el . . . e . T
g ] order, Followifig the testing at the last condifidn, a moisture sample
3 - ’ - T o - - - - ! 3
i was taken from each Specimen and the moisture contént determined by the
oven proc¢ess, The oversdry weight. 6f each specimen was then calculated (
i on t.he bas:.s of thesé moisture content determinations wusing the following P
S 1
1 i'ex‘mulae' &
I % @ven—drj welcht the 10 ¢nch by 3 inch by 1 inch specn.men equaJs s
i ] N -
i‘ we:.'rht of specinen at. 7 Dxcent condltlon e . :
H 1 plus the moisture content of the oven saxnple expressed as a decma... :
] I Using theése oven—drv welghus, the fmoisture contents of the ' .
specin en‘s werc 'th‘en c,alcuiéitg& f'csr the femainiﬁg four egquilibrivm
S S 'mlature content cond_ tions. .as follows. o
i ) Mo:Lsture content 1n percerit for the desired cqulllbrlum hoistoré ' ‘
7 - cordition equals . )

- (weicht of Specimen at. des::rcd ecm:.llbvlum molsturev.tont.ent condltlon—l)lOO

3 (Oven-dry weight of specifien

i - e calculated moisturc conteats at cach condition Were averaged |
by specg.es -and the averages used as the correét moisture conteénts at thé -
i'a.vé condijtioé’sjg,i . '

1.
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Caln.bram.on.])ata

. ~ For each specie$ and moi}srbune meter, the instfument readings
were plotted dgainst moisture conbent and a smooth cal“:_bratlon curve

drawrni,. No temperature correction of the 1nstrument readlnrrs was made a.s,'

« -

by heans of thermocouples :anedded in the wood, thc specimeiis were 1ound

1o reach Toom ‘ConO.ltlonS oj? 72° F. Zn.a very short period following
removal from the humidity char'nbgr' and testing was délayed unt.ﬁ_l the end
of ‘this co5ling periods | ' N

cal‘iimatién. charts, sce tables X, 2, and 3, w{az‘é prepared for
each species and 1nstrument i;r?o;nf'ithe calibration turves,s While an

e

idibridn moisture cofitént conditién was the highest use,

I8 percent eq
a1l curves were cxtrapslatod to approximately 21 percoent moisture contents,
As seven 1s the lgwest“ter reading found on the two r,e§§:$ta.;;g.meﬁef§,
this 16 used as the starting point for both the Delmhorst -zmd Kaydel

R instrumentse.

}ISe, of. ’c’i}je‘ Ga’]gjjbjgg.tion Data

‘The data presented in tables 1; 2, and 3 représent average
moisture contents as determined from the & pecinens tosted 'and are subject

to certain Iimitations in usec. , : - .

- [ O B L. ST ———

1, Rb.,--stance mete“s measure the resistarice between the

data given in "c'ables 1 and 2 are :Sui?cable when, the material has & anifopm

-

moisturc contént or wherc z normat drying moisture gradient exists with

the moisture content of the wood not e’}fé‘eéd:‘tﬁg‘ the fiber saturation points.



'eLEEéétrodeSf :'s.hguild penetrate, \bm}-?fiﬁ)h the 'th;ickge‘ss of the sto'ck‘,. as
stadies of normal drying moisturc gradients have shown that the average , Lo

moisture content is represented by ths moisture content at this depth.

The. réadi 'nas, obtained by a high frequency power &bsorption -3;
) meter are proportional £o the §pecific gravily -of the wood s well as i3
to its h’lb:i;siturrel content. Sonsequently; the calibration data shown in S -

table 3 For the ’\non.sturc, Rcolste 5 is rc_zliabﬁ:e only ¥ hcn wood of these

BT TPV Y

Pi‘:Lve species of Like spocif ¢ gravity is being testeds TA 'ad'di{;ioq! the

o

‘4’&
dgta are for stock oag inch in thickness. The monuficturer recommends
‘that when lumber stock Less than dne ifch in thicknéss is being tested, ) -
the average of several readings talkeén on oné sidc of the materisl should

be used a8 the Moisture contents For stock over one inch and up to two

cme s EEEN NN . S . - BN “

Y

| e i

inches; the average of several roadings taken from both sides should be
useds No attampt was made in this study to deteriine how suitable the

calibratioh figures were under these corditiocnse i

3. Thile all meters of a given Tz’.Y;Dél operate on the same . B
principle, the fact that only onc of the hig‘h :fr{equ;eric‘:\y power éb,so,rption ) i
t;ype was used and that t.ae Lo resistant motens gavesomewha‘t dlfferent 7
- results makes inadvisable, Without cheeking their applicability, the use -
of the calibration data with other than the thrée makes 6T 1nstrmmcnts 7 :
' V:u,s’ed‘ inthe studye - B "
7 Inan sitestions where the H&ifti;r_ez"éérl{eﬁt Eﬁéo_a“l_s'@ o
o dete;rmnod bv an elcctrlo mo:.sture meter, accuraue results Wl only be
) . :ootamcd JJ.‘ the 'nanufacturcr's :mstructlons jgc;émpagyirig t;he mstfumcnt

W

-—FFe c'aref ully £ o]_lowcd. :

o S ‘Re‘ferjen.c.éé

. Dunlap, s ,EO,,‘ and T Re Bell. 19’7 Elcctrlcal molsture Lzeters B
for Woc)d= U. Se Dept. Azt Forest. Prod. Lab. mimeo TRJ.66® ‘
¥ 1]_Lu . -
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Calibration Chart -
Deldhorst Meisture Detestor
Teter ey e
Deading  Bales _ _ oble ol Geote Yive  Couvbardl _ . Abiyrana. . .

650

o li

70

706

8.3
9.1

9.9
10,8

18

12.8

13,8
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13.4
pe2
B 15,0
1568
1846
174

tent
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" Table 2
Calibration Chart
Ffor
Kaydel '1r'iQi$tu1ve, Gauge -

o . __Speciés =~ -
. ,Balsa %b.; B lanco., . Ocote Pine Courbarll b1 urana.

Lfelsm:-;- Gor ent o= ,.p._el Cert

508" beb 7.8 7.0 " 646

6.3 Y &8 T8 7ol
69 ga 9.0 e se2
Tels | %0 EECH-I %5 9.0
&I 98 117 103 9.8

859 10,6 12.5 11,1 1046

A5 e T ma 1 ke s

i A 1.0 S A2 a2 125 12,3
% | B 12,1 C 129 1449 131 132
* B 1% 156 137 4.3

m , 1540 T 5 16,2 Lot 15,

il 1B 166 15.3 16,8 15,2 16,7

9 RN 16,1 s 61 183

e wr—'
N -
S

20,1 . - 16,9 17,2 16,9 21,0+
2L 2244~ 17.8 ’ 8.5 17:6

F-%~ L2 A7 18.8. . 183

v, o
9ot

i 23 19.8 19,3 19,0
S - a0 197 198

ne by
P
L
|

20,1 20,3 -
L% - 20,5 - 209

27 o | R 20,9

SRR i M A R
|
|

DR S

S

—
i

a.



; ' L I‘able 3
' T - é-alib'r;ti'gn Chart .
Moisture Registe?
Species . s SE———
_Balsa. Mayflower . . Ocote Pine Lourbaril . ___ -Abiurana .

- Meter Moisture Meter Holsture leter loisture Meter Moisture Meter Moisture
E Read- Conbsnt. Read= Content Read= Content Read- Content Read- Content
5 - ifig percent ing peércent ing percent ing percent ing  percent
260 12 635 L 65 1 63 6
| 3 8.0 1 ed 13 8.0 16 7.9 28 8.3
% l* 9.3 16 999 X6 - %6 18 1 SR 29 10.1
i Z 0.5 180 11,2 i ird 20 04 30 1.7
E% ° We? 20 323 18 s 22 WA 3. d3d o
3 Tt 22 133 19 130 g, 123 32 1.3
& LB 2 W2 20 0 w3 o B 3 152
| 9_ o Lie2 26 - 15.0 21 152 ‘28 13.8 34 .li'é.l ;
10 15,0 28 15,7 22 1641 3@: 1ok 35 17.0
ih 15.7 30 Wk 2B 17,0 330 150 36 u9.9
1 Wb 032100 a9 g 155 3 s

13 .l 34 107 25 487 4y 1640 38 19,2

Ik 17.8 36 18 26 - 19.4  3p 164k 39 19.9
= __ji 18,5 38 .19"6 27 . 201 49 168 40 20.6
R
J 7197 42 205 s 183
} 1203 W 20,9 s 1. -
f 9 209 ) s, 1945 )
3 o 5 20.1
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