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ABSTRACT.--Describes computer-assisted testing chips. To facilitate accurate and efficient measure-
for measuring lighi; transmittance of wood and bark ments of light transmittance, we developed an ex-
chips. Electronic interface permitted the computer perimental setup that used a mini-computer (fig. 1).
'to collect physical data accurately and efficiently and In addition to the usual data analysis and storage
to analyze and present the data in several tabular functions, the computer program also performed a
and graphical formats, self-calibration of the test fixture (lamp, optical de-

tector, and amplifier) at the beginning of each data
KEY WORDS: Photosorting, mini computers, corn- set and prompted the operator to insert each new
puterinterfacing,computergraphics,bark-chipseg- chipatthepropertime.
r.egati0n.

The experimentalsetupcomprisedan incandes-
The bark contentofwood chipsin the pulping centlightsource(aquartz-halogenprojectorlamp),

processisacriticalfactorindeterminingpaperqual- a photometer,an interfaceamplifier,an analog-to-
ity.With theadventofwhole-treechippers,theper- digital(A/D)converter,andthecomputer.The lamp,
centageOfbark has increased,thusdegradingthe operatedfrom a regulatedDC power supply,fur-
endproduct.Reducingthebarkcontentwouldgreatly nisheda constantlightlevelwithno 60hertzripple.
enhancepaperquality. The photometerwas a UnitedDetectorTechnology_

• model 40X. It will respond either linearly or loga-
' There are various systems for segregating whole- rithmically to produce a corresponding electrical

tree chips; one method being investigated is based output of 0 to 50 millivolts. A fixed aperture was
On the light transmittance characteristics of wood placed over the detector to make the sampled area
and bark. Light transmi_ce is the relative amount independent of chip size. The logarithmic mode was
of light that penetrates the wood or bark chip, usu- used here to permit measurements over a wide dy-
ally measured as a percentage of the incident light, namic range without changing scales. The interface

EXPERIMENTAL 'The use of trade, firm, or corporation names in
APPARATUS publication is for the information and conve-

nience of the reader. It does not constitute an official
Obtaining statistically valid data on the average endorsement or approval of any product or service by

light transmittance of bark and wood chips requires the United States Department of Agriculture to the
the measurement of a large quantity of individual exclusion of others which may be suitable.
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Figure 2.--Transfer characteristic of photometer in-
Figure 1._Setup for measuring light transmittance, terface amplifier.

amplffier converts the signal produced by the ]_ho- each chip. The self-calibration sequence was run once
tometer to that required by the A/D converter. The for each group of chips by using a pair of known
A/D converter in turn feeds the digital signal into a optical attenuators. The following experimental pro-
Hewlett Packard 9825A desk-top computer for data cedure was then used to create the desired data base:t

manipulation. 1. Measure wood or bark chip thickness (to 0.001-
inch) and key into computer.

The intei'face amplifier and the 8-bit A/D con- 2. Place chip in test fixture and initiate automatic
verter were designed and assembled by using stan- light transmittance measurement (by tapping a
dard electronic components. The A/D converter has switch).
i6 input channels permitting the simultaneous ac- 3. Manipulate data and store record (done auto-
quisition of a wide variety of electrical signals, al- matically by computer).
though for this application only one channel was 4. Dry chips in oven.
used. The photometer output voltage range of inter- 5. Remeasure chip thickness and key into computer.
est was 20 to 50 inV..The interface amplifier converts 6. Remeasure light transmittance of dry chip.
this range to the _)'td.5.2 V input range of the A/D 7. Manipulate dry data and store record (done au-
converter as shown in the transfer characteristic (fig. tomatically).
2). Thus, the input signal was amplified by a factor
of 200, then shifted down by about 4.15 V to permit Once the data are in computer memory, they can
increased A/D resolution in the range of interest, be presented in graphs (fig. 3) or tables (table 1).
Because the input to the A/D converter must not go

below -0.3 V or above + 5.4 V under any conditions, RESULTS AND
the amplifier' circuit was also designed to limit at
Zero and + 5.2 V, respectively. CONCLUSIONS

• ' The probability density and distribution functions
PROCEDURE of the light transmittance (optical density) 2 for two..

species of green chips is shown in figure 3. The graphs
Samples of 5/8-inch wood and bark chips of six demonstrate the possibility of distinguishing wood

Lake States species were tested. Included were quak- from bark in some species by using light transmit-
ing aspen (Populus tremuloides), balsam fir (Abies tance techniques. Aspen demonstrated these quali-
balsamea),.jack pine (Pings banksiana), white spruce ties best; the other five species showed the same
(Picea glauca), sugar maple (Acer saccharum), and qualities but to a lesser degree (table 1). Jack pine
red pine (Pinus resinosa). All species were tested had the least separation of the species measured as
under both green and ovendry conditions. A ran- also shown in figure 3.
domly selected group of 50 bark and 50 wood chips
of the desired species was sequentially numbered. 2Optical density (03).) is defined as the common
All successive measurements were then done in se- logarithm of the inverse of light transmittance (T).
quence to permit correlation of the various data for (03). = logw_).
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Figure 3._Computer graphs of light transmittance of aspen and jack pine.

For those species with nearly disjoint transmit- more time to collect the desired data. The present
t_ce di'stributions, electronic differentiation of a low system can readily be modified for making other au-
or high light level passing through each chip can be tomatic measurements by simply altering the am-
used to actuate a mechanism to segregate bark and plifier circuit.
wood (Sturos and Brumm 1978), with the optimum

sorting threshold being selected for each species. LITERATURE CITED
Using the Computer in this project helped us cre-

ate an accurate data base. Because of the large quan- Sturos, John A.; Brumm, Douglas B. Segregating
tity of chips required, manually keying the data into wood and bark chips by photosorting. Res. Pap.
the computer would probably have introduced some NC-164. St. Paul, MN: U.S. Department of Agri-
errors and would have required a more highly trained culture, Forest Service, North Central Forest Ex-
operator than we used. It also would have required periment Station; 1978. 6 p.
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Tablel.--Compu_r _b_s _s_ LakeS_s _ec_s_s_d

" THICKNESS (IN) _ TRRNSHITTRNCE
. ,

BREEN DRY BREEN DRY
RSPEN

HDDD HERN .132 .123 13.HB H.KK
ST.DEV, .B32 .B3B K.HB 1.7H

-.

BRRK HERN .IBH .IHI 2.79 I.BH
ST.DEV. .BB3 .BK2 1.5K B.7B

BRLSRH FIR

HDDD HERN .12H .lib 12.HE K.gB
5T.DEV. .B32 .B31 7.7K 2.31

• _RRK HERN .2B3 .171 3.g7 3.31
ST.DEV. .B7B .B71 1.71 I.HB

q

HRPLE

HDDD ,HERN .139 .13B H.BH 2.39
ST.DEV. .B3B .B3B I.B2 B.gK

BRRK HERN .123 .IBH 2.H7 3.27..
,,

5T.DEV. .B2B .B2B 1.27 1.19

dRCK PINE

WDDD HERN .IH9 .IH3 K.72 3._2
5T.DEV. .BHB .BH7 2.SK I.BI

BRRK HERN ,112 .BBB H BK 3.3B
ST.DEV. .BHB .B3B 3.HI 2.B7

• " RED PINE
• ,

HDDD HERN .IHI .137 13.K2 H.B3
ST.DEV. .BH2 .B37 7.BH 1.9B

' BRRK HERN .BBH .BBH 7.71 K.29
ST.DEV. .BHI .B37 H.79 H.KK

WH I TE. SPRUCE,

HEIEID HERN , 12121 . I 19 H. 7El 3. B7
ST, DEV. .133H .B3K 2. B7 I . H3

BRRK HERN . IB7 .Bg2 2. I B 2.HK
5T. DEV. . B2B . BZK I . BB I . I H_

.
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