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Bibliography of Special Seasoning Methods

compiled by

C. J. Kozlik

iNTRODUCTION

Wood as it comes from the tree contains too much water for many uses.

Removal of excess water by conventional air drying or kiln drying results in

satisfactory products, but requires time and expense. Many attempts, often

highly ingenious, have been made to develop methods or apparatus for drying

wood at lowered expense, in shortened time, or with some qualities improved

for particular uses.
A review of literature about special seasoning methods was made at the

Forest Products Research Center to provide information of value in operating

newly installed experimental kline capable of drying with steam at temperatures

above 2lZ '. With expectation that such information may be valuable to others,

selected publications have been compiled.

Publications were selected with attention toward usefulness for Oregon

readers in particular Most are printed in English, although some are in

French and German and a few are in Russian or Scandinavian languages. Many

are available at Oregon State College library, or at the Forest Products Re-

search Center; items not held at either agency are marked with asterisks.

Contents of some publications have been indicated by short notes

along with the bibliographical entry.

Publications were recorded alphabetically by author in one of several

groups segregated according to drying metbod The groups are listed in the

Table of Contents



GENERAL

*Eisenmann, E.. "Output and Economic Aspect of New Wood Seasoning lviethods."
Hol-2bj, 78:76 (1090-1o9z 1952.

Koilmanri, F. The Development of Timber Seasoning. Medd. Svenska TrlLforskn.
Inst. 13(B), 1951, Translation No, 3 by For. Prod. Lab. Div.,
Canada, 1952.
Author describes various special seasoning methods.

Modern Techniques for the Drying and Conditioning of Timber. Organization
for European Economic Co-operation. 1957.
A general discussion of American research and achievements in the
timber drying and conditioning field.

f Publications on the Seasoning of Wood. Report 446, U. S. For. Prod.
Lab., Madison, Wis. 1957.

easoning (novel methods). Report 31, (60-61), For. Prod0 Res. Bd0,
London. 1939-1947, 1950.

*Spjtkovskij, 2. M. "Rapid Seasoning Methods for Small-Section Beech Timber0t'
Lean, Prom, 12 (22-23) 1950.

Stevens, W, C. "The Seasoning of Wood at Temperatures Below the Boiling
Point of Water," Wood, London. 76:6 (260-262). 1951
Author describes various special seasoning methods and believes
such methods offer opportunities only in special instances.

*"Art Interesting Development in the Artificial Seasoning of Very Thick Wood0"
Rev. Bole AppI. 3:6 (23-24). 1948.
Contents unknown,

Tiemann, H. "Extraordinary Drying Schemes," Southern Lumberman
173:2169 (596O), 1946.

Wright, G. W. "Recent Developments in Timber Drying." Prod0 News
Letter, C,S.I,R.O., Australia, No, 145 (3-4). 1946.
Author gives a short account of solvent seasoning, vapor drying
and high-frequency drying.

* Literature not available at Forest Products Research Center or at Oregon
State College library.
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ACCELERATiD AIR DRYING

Boliman, L. "Accelerated Air-Drying." Holz Zbl. 81:98 (1173-1174) 1955.
Author describes the mobile axial fan, which is equipped with
moisture and airstream controls.

Pfeiffer, 3. "Forced Air Drying Pays Dividends," Forest Products Journal.
8:11 Nov. 1958.

"Cross Ties are Seasoned in 18-21 Days by New Process." Wood Pres. News
33:3 (8, 31-33). 1955.
Process consists of subjecting incised green sleepers to controlled
air seasoning (enclosed drying shed with heated air being circulated).
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BOILING IN OIL

Bucliolz, E. "The Drying of Beech Wood with Petrolatwn in the Soviet Union."
Holz-Zbl. 82:73 (923). 1956. Translation No. 325 by U. S. For.
Prod. Lab., Madison, Wis. 1956.
Author describes apparatus employed and the drying process.
Compares this type of drying with kiln drying in cost and time.

DryingbyBoilingin Oil. Report 11-12, For. Prod. Res. 3d., London.
1951, 1952.
Beech and Oak were used in the experiments and the results showed
serious degrade and abnormal shrinkage in both species,

*Efimov, C. V., and N. N. Stepanov. "Drying and impregnation of Beech
with. Petrolatum." Lesn. Prom, 34:4 (15-16). 1956.
Article contains an illustrated description of equipment used and
gives function, time, temperatures in the entire process.

*Folomjn, A. I. "High Temperature Seasoning of Wood in Petrolaturn."
Derev, Prom. 4:4 (3-7), 1955.
The process, and advantages of lowered cost, uniform moisture
content, shortened drying cycle, and resistance to fungal attack
are discussed.

"Rapid High-Temperature Timber Drying in Non-Aqueous
Fluids." Wood, London, 21:6 (220-224). 1956.
Author describes a commercial process (petrolatum drying), plus
an adequate description of the role of temperature in the process.
Also, benefits gained by this method and amount of energy consumed
are given,

* , and S. E. Shteinberg. U.S.S.R. Patent No. 103, 493.
Wood Treatment,
Treating wood with pet rolatum.

*Keylwerth, R.)and H. Kubler. "Wood Seasoning in Hot Tar Oil and
ivaluation of Seasoning Periods for High-Temperature-Seasoning."
Holz-Zbl. 78:12 (135-136) 1952.
Authors give a formula for period of seasoning based on thickness
of stock to be dried and temperature of oil bath.

*Kruml, 3, "Seasoning of Woods in Liquids." Drevo. 11:2 (47-51). 1956.
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Pecenik, J0, and Z. Staniszewski. t(Laboratoryjne proby suszenia drewna
sosnowego w syntetycznyxn petrolatuxn.'t Przem, Drzewny 8:6
(22-26). 1957,

*Special Methods of Seasoning Wood--Boiling in Oils Report R1665, U. S.
For. Prod. Lab., Madison, Wis.. 1956.

*Vintila, E. "Seasoning Beech Veneer in Petrolatum," Industr, Lemn.
5:12 (516-523). 1956.
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CENTRIFUGAL DRYING
(Cee also Whirl Driers)

*Eisemann, E "Mechanische Hoiztrocknung mit Trockenzentrifugen." Holz
76 (1153-1154). Sept. 5, 1950.

* , "Cuick Drying of Timber Using Moderate Temperatures."
Holztechnik 31:6 (164-167). 1951.
Author describes principle, construction, operation, and working
costs of a hydro-extractor with spiral air circulation.

* , "Holztrocknung mit Klima-Spiralzentrifugen." Internat.
Holzmarkt 42:18 (30-33). 1951.

* , "Wood Drying with Spiral Air Centrifuge," Holz S (l92196).
Aug. 1951.

Fessel, F. "Turbulence Drying of Wood, Using Centrifugal Driers, Turbulent-
Air Kilns, or Butterly-Darnper Adaptations. on. Conventional Kllns."
Holz ZbI. 11. Jan. 24, 1953. Translation No. 138 by U. S. For. Prod.
Lab., Madison, Wis. 1955.
Author describes each type of rying installation and gives results
of drying (time) for each.

* , "Practical Results of Seasoning in Centrifugal Hydro-
extractors." Holz 8:9 (205-209). 1954.

"A Turning-Point in Seasoning Re ached Through the
Breaidzg-up andRemoval Of the Air Boundary Layer (on the timber
surface)." HolzZbh 79:11 (95-96). 1953.
Article mainly is concerned with different types of kilna.

"Drying of Hardwoods in a Centrifuge." Holz Roh..u.- - -
Werkstofi 10:10 (391-394), 195Z,
Author attributes success of centrifuge driers over kilns to indirect
action of the centrifugal force in separating the boundary layer from
the wood. He describes drier and power requirements and method
of measuring temperature and air circulation.

* , "Die Trocknung von Rohfriesen in der Kitma-Spiral-
Zentrifuge." Parkett, Wiesbaden 6 (6568). 1956.

Gottstein, J. W. and W. 0. Kaunian. "Centrifugal and Pulsation Drying;
Overseas Developments in the Design of Timber Driers." uth
African Builders' Merchant, Timber Hardware 4:11 (16-18)1954;
and For. Prod. News Lett., C.S.Lkt.Ô., Australia, No, 198, 1954.
Discussion of previous work done by Fessell and Kastmark.
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*Gratzl, A. "Betrachtungen zur Wirktrngsweise der Holztrockenzentrifuge."
Holzforsch. u. Ho1zrerwert. 9:1 (8-10). 195?.

Jacobsen, H. "Seasoning of Beech Wood by Centrifugal Force." Holz Roh..u.
p -

Werkatoff 11:10 (389-392). 1953. Translation No. 76 by Fore Prod.
Lab. Div., Canada. 1954.
Author utilized high r.p.m. to show that the pit apertures do not
close and restrict moisture movement as previously thought.

*Kastrnarh, C. F. "Removing Free Water from Timber by Using Centrifugal
Force." . ,j.Puu 33:11 (346352). 1951.
The results of experiments were uniform moisture distribution; free
moisture leaves the wood in about four hours and kiln drying after
removal of free water was recommended.

*Kreuzer, A. "Artificial Seasoning of Green Beech Wood in Turbulent-Air
and Spiral Air-Circulation Driers." Holz . 83:140/141 (1705), 1957.

*Matli4eu, H. "Le sechoir centrifuge helicoidal." Bois ç Scieries, Paris
14 (367368). 1953.

*Mueller, M. L. U. S. Patent No. 1,772,222. Method of Drying Lumber.
Aug. 5, 1930.
Method employs centrifugal force to remove free moisture and then
heat to remove combined moisture.

*Scotten, M. "Centrifugal Drying of Wood." Ital. For mont. 5, (83-84).
Mar/April 1950.

*Stadier, S. "A Substantial Advance Achieved by Hydro-Extractors with
Spiral Air Circulation," Holz 6:9 (213.217). 1952.
Author gives results of tests conducted with an Eisemann hydro-extractor.

*"Une nouvelle methode de sechage du bois. Le sechage centrifuge."
Le Bois National, Paris, 21:19 (362). 1950.

*Viliiere, A. "Nouvelles techniques de sechage artificiel, sechage a haute
temperature; sechage par centrifugation." Revue 4j Bois 20:185
(195-197, 214). 1953.
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CHEMICAL SEASONING

*Berliner, J.F.T. "Urea Aids Lumber in Drying and Bending; Part I. The
Problem of Wood Drying." Furniture Mfr. 58:6 (24-26). 1943.

* , "Urea Aids Lumber in Drying and Bending. Part II.
Economics of Urea Treatment," Furniture Mfr. 58:7 (2526), 1943.

U. S. Patent No. 2,346,286. Wood Seasoning Process.
April 11, 1944.
Process consists of an aqueous solution of urea and a thickening agent.

*Chemical Seasoning, Report 13, For, Prod, Res, Bd., London. 1948,
1950.

"Chemical Seasoning of Timber; the Use of Urea.t' Chem. Age 49 (153-156).
Aug. 14, 1943.
Article explains cause and prevention of checking, properties of urea,
method of application, and kiln schedules to be used for treated lumber.

Coigrove, VT, H. "Chemical Seasoning of Lumber." For. Prod. J. 6:10
(417-419). 1956.
Author discusses chemicals used, modes of application, effectiveness,
influence on drying schedules, and effect on wood properties.

Desch, H. E. "Chemical Seasoning." Aust. Timber J, 12 (375-376).
Aug. 1946.

Lippman, A., Comstock, R. L. and Benjamin, E. B U. S. Patent No.
2,449,785. Composition and Process for Curing Lumber and
Product. Sept. 21, 1948.
Composition consists of a buffered salt solution. Product unknown.

Loughborough, W. K, "Chemical Seasoning of Wood." West Coast
Lumberman 63:10 (52-54). 1936.
Author explains the salt treatment process and gives some results.

* U. S. Patent No. 2,455,427, Impregnating Wood and
Composition Thereof. Dec. 7, 1948.
Composition consists of a buffered urea mixture.

Chemical Seasoning: Its Effectiveness and Present Status.
Report D1721, U.S. For. Prod, Lab., Madison, Wis. 1948.
Author explains how the process works, application of chemical,
properties and effectiveness of chemicals, and properties of the
wood after treatment.
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Major Experiments in the Sea.sonixig of Wood. Report
R1701, U.S. For. Prod, Lab., Madison, WIs. 1948.

and Espenas, L. U.S. Patent No, 2500,954. Method
Involving the Use of Chemicals for Increasing the Drying Rate of
Wood. Mar. 21, 1950.
Patentees claim a mixture of sodium bicarbonate and urea is
especially good for chemical seasoning of woods having water pockets
high initial moisture content, or high extractive content.

, and J, M, McMjllen, U.S. Patent No.
2,546,162. Drying Wood. Mar. 27, 1951.
Composition of chemical is an unpolymerized urea-formaldehyde
and a thickening agent,

Mottet, A, L. "Chemical Seasoning of Forest Products." West Coast
Lumberman 69:6 (26, 44-45), 1942,
Author discusses advantages and disadvantages of salts, urea, invert
sugar, and diethylene glycol as chemical seasoning agents.

Newins, H. S. "Chemical Seasoning of Lumber," Proc., Fla, Acad. Sd.
5 (85-95). 1940, 1941.

Peck, E, C, "Chemical Seasoning of Wood: Hygroscopic and Anti-Shrink
Value of Chemicals," md. g. Chem. 33:5 (653-655). 1941.

*Smjth, F. B. U.S Patent No. 2,347,635. Chemical Seasoning of Wood,
April 25, 1944.
Chemical composition consists of an aqueous solution of urea and
water-soluble chlorophenolate.

Special Methods of Seasoning Wood--Chemical Seasoning. Report R1665-6,
U. S. For. Prod. Lab., Madison, Wis, 1957.

*Tregis, LIJA.3. France Patent No. 1,001,957, Method of Wood Drying.
Feb., 29, 1952. Translation No, 66 by For. Prod. Lab. Div,,
Canada, 1953,
Patent describes a dipping treatment in a salt solution

*Woodhouse, J.C. and C.D. Bell. U.S. Patent No. 2,395,311 Treatment
of Wood, Feb. 19, 1946.



HIGH-FRECUENCY DIELECTRIC HEATING

*Aptekrnan, LB. "Radio Frequency Seasoning of Wood." Torfjanaja
Promy1ennostj,Moskva, 28:1 (23-25). 1951.
Author describes a radio-frequency seasoning plant operating in
Russia since 1950.

*Billig, K. "High Frequency Currents for Timber Processing" Timber News
58:2129 (114, 117-118). 1950,
Author explains Russian methods of high-frequency seasoning and
gives time of seasoning, energy required, and costs.

*Biriukov, V. A. "Uniformity of Lumber Drying During Speedy Seasoning
with the Use of Dielectric and Conventional Heating." Lesn, Prom
13:7 (25-27), 1953.

*Blin, H, "The Seasoning of Wood with High-Frequencies," La Nature
66 (Part 1) (180). Mar. 15, 1938.

*Blond, L. "The Drying of Wood and its Gluing at High Frequencies,"
Rev, Bois AppL 3:5 (10-15). 1948.

Bouf, G. ULe sechage artificiel du bois et la haute frequence.t' Le Marche
duBois, Paris, 1:2 (1, 4). 1952.

*Brajnikoff, B. S. "The Theory of Dielectric Heating,'1 Timber News
56:2105 (95-96). 1948,

* . "Wood Improvement by Dielectric Heating." Timber
News 56:2104 (49, 50, 59). 1948,

*Bremer, R. C The Economy of the New Process. Bremer and Company,
zarich, Germany.

*Brezinc'ak, M. "The Radio Frequency Seasoning and Heating of Wood."
STun. List, 75:8/10 (277-286), 1951.
Author gives a technological and economical analysis of the use
of radio frequency in timber seasonong.

Brumleve, C, C. "High Frequency Produces Heat Within Wood," Veneers
and Plywood 38:6 (18, 20), 1944.
Author discusses its application to wood seasoning.

*Dumitrescu, N. HigliFrequenc' Seasoning Kilns, ,An. Romano-Sovjet.
Sily-,, 10 (31-50), 1951,
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*Egund, K. E. "Tarring av trae ved hojfrekvensopvarmning."
Traeindustrjen 3:3 (31-34). 1953,

Ewbanks, "Theory and Application of Dielectric Heating." . .
Prod. Res, Soc. 1:1 (33-35). 1951.

Fessel, F. "Practice of Wood Drying in the High Frequency Electric
Condenser Field in Different Countries," Holz Roh-u Werlcstoff 14:2
(41-47) 1956. Translation No, 95 by For, Prod. Lab. Div.,Canada,
1956.
Author describes several types of driers and the relationship of this
type of drying to wood quality, moisture uniformity, etc.

"Radio-Frequency Drying of Hardwoods. Results of Experi-
ments." Holz Roji-uWerkstoff 10:7 (280-283). 1952.

*Gei, N. N. Seasoning of Wood with the Aid of Sonic-Frequency Electric
Current. Sborik Ukr, NIIMOD, Kiev, pp. 85-103. 1950.
The author gives seasoning schedules, effect on wood, and
describes the apparatus.

*Hafner, T. Technological Principles of Dielectric Seasoning. Bremer &
Company, Zarich, Germany.

* . "Hochfrequenzerwarmung in der Ho].zindustrie." Elektr..
Verwertg,, Z&rich, 28:12 (6-9). 1953,

*Hafner, T. "The Economics of Using High-Frequency Heating in the Wood
Industry." mt. Holzmarkt. 15 (21-24). 1955.

*Haiada, R., T. Maku and S. Kadita "Wood Drying by Radio Heating."
Wood Res, Kyoto, 8 (44-54). 1952,

Hartahorn, L. "Radio-Frequency Heating." Wood, London, 15:2 (61). 1950.

"High Frequency Kiln." Wood Notes 13(1), Northeastern Wood Utilization
Council, 1950.

Holland., F. "Radio Frequency Drying of Birch Stock for Broomheads."
Wood, London, 20:3 (8689) 1955,
Author describes the equipment and reviews past work in the field.
He also gives a break-down on equipment and operating costs.



11

"Wood Drying by Radio Frequency." B. C. Luniberman
39:9 (42, 44-45). 1955.
Author gives a summary of drying by R. F. heating and concludes
it is suitable for hardwood specialty items.

Ishaq, S. M. High Frequency DryIng of Wood. Report R1681, U. 5, For. Prod
Prod. Lab., Madison, Wis. 1947.
Author discusses theory and application of high frequency and gives
results of his experiments on various woods.

*Kauffmann, G. "Les applications de Ia haute frequence a Vindustrie du bois."
Revue du Bois 6:11 (28-30), 1951.

Kegal, K. "Possibilities of Dielectric High-Frequency Drying in the Timber
and Paper Industry." Papier 4:21/22 (4Q5-410). 1950.
Translation No. 1476 by Cornmonw. Sci. md, Res. Org., Australia.
Author gives an illustrated discussion on use of high-frequency
drying in wood industry, especially in paper. He concluded in wood
drying that thickness increases time and energy progressively.

*Koliman, F. Untersuchungen uber die Ursachen von Schaden bei der
Trocknung von rtinern Eichenholz; zugleich Mitt. uber Festi-
gkeitsprufunften an HoIz in hochfrequenten Wechselfeld. Svenska
T raforskningsinstitutet, Stockholm T ratekniska Avdelningen.
Meddelande 21 (32). 1950.

*!(ijh, H. Dielectric Seasoning of Wood. Bremer & Company, 2lrich,
Germany.

Miller, ID. G. "Experimental Drying of Wood by Dielectric Heating."
Canada Lumberman 68:11 (40-41, 50, 5, 54). 1948.
Author conducted small-scale tests mainly on the theory of high-
frequency heating. After the tests, he concluded dielectric heating
is suited to drying below the fiber-saturation point.

,"Application of Dielectric Heating to the Seasoning of Wood."
Proc. For. Prod. Res. Soc. 2 (Z35Z4l). 1948.

*Mittlernan, E. and S. L. Stephen. "Drying of Wood by High Frequency
Current." Wood Products 46;lO (16-17) 1941.
Their experiments indicated green wood can be dried effectively
and at a low cost.
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*Netusil, A. V. and B. A. Goijdblatt. "High Frequency Drying and Impregnation
of Timber.'t Elektricestvo Moskva 4 (1217). 1948.
Author tells of high..frequency kline operating in Russia and describes
method and calculations in arriving at a drying schedule.

*Osawa, K, "On the Drying of Flooring Boards of Isu by High Frequency."
iorestrySoc.J. 32 (135), April 25, 1950.

Pratt, G. H. and A. R. Dean. Reort on an Inve8tigatiOn i Otbe Dxy1,g of
Timber bjr the pplication of Radio Frequency Heating. I or. ?rod
Res, Lab,, Princes Risborough, Aylesbury, Bucks., England. Oct. 1951.
Authors give results of experiments on drying different wood species
by either boiling or temperature-gradient method. Report is a good
guide for experimental procedure.

Radio Frequency Drying. Reports 13-14, 20, 12-13, For, Prod. Res. Bd.,
London. 1948-1950; 1950-1951; 1955-1956.

Russell, 0. F. "Drying and Laminating by Radio Frequency; New Technique
Declared to Offer Possibilities in Connection with Methods."
Timberman 45:10 (38, 40, 42). 1944.
Author relates general statements on R, F. beating. Results of tests
indicated good drying times, but honeycombing occurred.

*Sauter E, German Patent No, 698, 964. Drying, Particulary Lumber and
Cellulose, by Means of a High-Frequency Field with Short or Ultra-
Short Waves4 Oct. 24, 1940.

*l'Secliage du bole par chauffage dielectrique." be Bois National, St. Etiene,
23:5 (25). 1952.

*Sjmorda, J "Vysokofrekvencni ohrev silnych vrstev nevodivych materialu."
Drevo, Prag. 10:10 (228.229) 1955.

Special Methods of Seasoning Wood--High Frequency Dielectric Heating.
Report R1665-7, U. S. For. Prod. Lab., Madison, Vis. 1954.

Taylor, 3. P. "Heating Wood with Radio-Frequency Power" Trans., Amer.
Soc. Mech. Engre. 65 (201-212) 1943.
Author reviews the theory of R, F. heating, factors determining its
applicability and usefulness and presents data for calculating power
requirements, time cycle, and operating cost.
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Taylor, J. P. "ABC of Heating Wood with High Frequency Power." Canada
Lumberman 63:19 (14-16). 1943.

Terazawa, S. and M. Irvashita. High Frequency Dryin,g of Wood. Bul. 86,
pp. 229-243, Gov't. For. Exp. Sta., Japan. Feb. 1954. Translation
No. 87 by For. Prod. Lab. Div., Canada. 1955.
Authors describe a small-scale test on drying flooriig boards, but
they did work on moisture gradients and actual temperature measure-
ment in the lumber,

Venable, D. "Dielectric Heating Fundamentals.'t Electronics 18:11 (120-124).
1945,

Villiere, A, "High Frequency and Wood Drying." Bois Appl. 12:1
(26-28). 1957. Translation No. 114 by For. Prod9 Lab, Div., Canada.
1957.
Author states all tests were on small specimens and the economic
aspects were considered. He concluded uniformity in moisture
content and holding stresses to a minimum can be accomplished.

* "Seasoning of Lumber by High Frequency Currents." Rev.
BoisAppi. 11:1 (26-31). 1956. Translation No. 103 by For. Prod.
Lab. Div., Canada. 1956.
Author describes methods and apparatus employed by an industrial
plant in Switzerland. Results and cost estimations are included.

Vodoz, J. "A New Experimental Set-up for Studying the Behavior of Various
Wood Species in High Frequency Drying." Holz Roh-u. Werkstoff 14:10
(407-409). 1956.
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GH-TMPEEtATURE DRYING

Brown, W. H. "High Temperature Drying," Timber Technol. and Mach.
Woodworkjn 63:2212 (93-94), 1957.
Review of work accomplished at the Ottawa 'orest Products
Laboratory.

*Czepek, E "Artificial Drying of Timber in Practice." Holz 4:9 (169173),
1950.
Discusses problems of drying at temperatures above 100 C.

"Timber Drying at Temperatures Above 100°C." Holz 4:12
(246-247). 1950.
Author details procedure, efficiency and energy conswnption
of a modern high-temperature kiln.

"Theory and Practice of High Temperature Wood Drying."
Holz Roh-u. Werkstoff 10:1 (1-6) 1952.

* "Wood Seasoning at Temperatures Above 100°C." AUemeine
W.rmetec1rnj.jc Dissen. 4:3 (54-59). 1953.

*"Die Hochtemperaturtrocknung fir Holz." Internat. Holzmarlct 15/16 (25).
1954.

Egner, K. "Drying of Wood at Temperatures Above 100°C." Holz Roh-u.
Werkstoff 9:3 (84-97), 1951.
Author describes the kiln and states that uniform moisture
content and physical behaviour of the wood was unchanged from
that of normal kiln drying.

"Heiss trocknung von Hoizern," Schweiz. Arch. Angew. Wise
Techn 18:9 (292-307). 1952,

*"Eine Holztrockenanlage bel Verwendung von Temperaturen uber 100 Grad,"
Internat. Holzmarkt 42:5 (33). 1951.

*Ejsemaj, E. "Rapid Kiln Seasoning at Temperatures of Over 100°C."
HolztechnjIcZ9:8 (151-155). 1949,
A graphicj. comparison is presented of drying hardwoods and
softwoods by high temperature and normal kiln drying.

* . "Sechage du Bole a Temperatures elevees," Le Bois
National, Strazburg, 22:2 (26). 1951.
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Fleischer, H. 0. Drying Rates of Thin Sections of Wood at High Temperatures0
Bulletin No. 59, Yale School of Førestry, 1953.
Author concluded moisture diffusion is not the major controlling
factor in drying thin sections, but that temperature gradient and
heat transfer must be considered,

*Gratzl, A, "High Temperature Seasoning." Internationaler Holzrnarkt 1 (16),
1951.
Author discusses characteristics of high-temperature kiln and
savings of time and energy compared to that of a regular kiln.

* ,"Der Weg Zur Hochtemperaturkrocknung." Internat. Holzmarkt
42:1 (18-23). 1951.

* . "Die Hochtemperaturtrocknung." Osterr. Zirnmermeister
6 (5-6). 1951.

* "Le sechage des bois a haute temperature." Revue du Bois
6:7/8 (19-22). 1951.

Guernsey, F. W. "High-Temperature Drying of British Columbia Softwoode."
For, Prod. 3. 7:10 (368-371). 1957.
Author reviews past history, describes equipment at Vancouver
Laboratory, and gives results of tests on Douglas ?ir and hemlock.

*Hartwig, G. "Drying Wood Above 100°C." 3. South African For. Assoc,
24 (29-43). 1954.
Author relates principles and methods of high-temperature drying
and gives results of tests conducted on various European and
Canadian wood species.

"Seasoning of Wood at Temperatures Above 100°C." South
African Builder's Merchant, Timber and Hardware Magazine 5:8
(7-15) 1955; and 7:5 (12-20). 1957.

*"High Temperature Kilning." Wood, London, 17:10 (409). 1952.

"High Temperature Kilns," Timber Canada 13:11 (22-23, 36), 1953.

*"High Temperature Kilns." Timber Trade J. 202:3967 (1957-1958). 1952.

*Jiru, P. "Development of a compartment Kiln for Drying Converted Timber
at Temperatures up to 100°C." Drev. Vyskum 1:1/2 (195223). 1956.
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*Kaiser, H. "Em interessanter Fortschrttt auf dem Gebiet der
Holztrocknungstechnik. (Supe r'Hochtemperatur -Holztrocknungsmaschine J"
Internat, Holzmarkt 8 (26-27). 1955.

*Karlseti, 0. "Artificial Drying of Wood at Temperatures of over 100°C."
NorskSkogmnd. 5:5 (138-140). 1951,

*Kaurxian, Vi, G. "Superheated Steam Seasoning." For. Prod, News. Lett.,
C.S.I.R.O., Australia, No. 201, 1954.

*Kauman, W, G. "Superheated Steam Seasoning." South African Builders'
Merchant, Timber and Hardware Magazine 5:2 (2344). 1955.

"Equilibrium Moisture Content Relations and Drying
Control in Superheated Steam Drying." For. Prod. J. 6:9 (328-332).
1956.
Author presents tables of relative humidity and equilibrium moisture
content in superheated steam. Also, he discusses the application of
superheated steam drying and control thereof.

Keer, G. A. "High-Temperature Kilning." Wood, London, 22:10 (416417),
1957 and 22:11 (451-453), 1957.
Gives a general review of Ladells work at the Ottawa Forest
Products Laboratory.

Keylwerth, R. "Fundamentals of High-Temperature Drying of Wood." Holz
Zbl. 76, Sept. 23, 1949. Translation No. 60 by For. Prod. Lab.
Div., Canada, 1953,
The article is basic in nature and deals mostly with temperature and
relative humidity during the drying process.

"High Temperature Drying Installations." Holz Roh-u.
Werkstoff 10:4 (134-138). 1952.
Author gives illustrated descriptions of several German high-
temperature kilns. He discusses superheated steam and high-
temperature drying and concluded that refractory species can be
dried satisfactorily in a high-temperature kiln with good air
circulation after being air -dried below fiber - satuaration point.

Keylwerth, R,, H. Gaiser and H. Meichsner, "Research Work on a Super-
heated Steam Kiln." Holz Roh-u, Werlcstoff 13:1 (5-Z0), 1955.
Translation No 90 by For. Prod, Lab. Div., Canada, 1955
Article covers fundamentals of the temperature field, circulation,
time, and power consumption plus results of several drying experiinent.
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* ., and H. Kubler. "Wood Seasoning in Hot Tar Oil and
Evaluation of Seasoning Periods for High-Temperature Seasoning."
Holz-Zbl. 78:12 (135-136). 1952.

Kiefer, 0. The Kiefer High Temperature Lumber Kiln. Maschinenfabrik
Gg, Kiefer, Stuttgart-Feuerbach, Germany, 1949.
Article contains a description of the kiln and gives operational
procedure and advantages of the kiln.

* "Wood Drying with Temperatures Over 100°C." Holz-ZbL
75 (873). Aug. 30, 1949.

* "A New Method of High-Temperature Seasoning8" Internationaler
Holzmarkt 43:13, 1952.

* "Em Hochternperatur-Trockuer fur den Kleinbetrieb."
Internat. Holzrnarkt 5 (32-33), 1953,

*KoUinann, F., and L. Malmquist. "Research on Seasoning Sawn Pine Timber
at High Temperatures." Medd, Sveriska. Tra.forskn Inst. 23, 1952.
Translation No. 1812 by Commouw, Sci. md. Res. Org., Australian
1953.
After experimenting with various drying schedules, the authors
concluded no relationship exists between temperature and checking
and discolorization as related to wood humidity.

*Krecetov, I. V. and B. S. Carey. "Wood Seasoning by Means of Superheated
Steam." Derey. Prom. 4:12 (9-12), 1955.

* and "Accelerating the Seasoning of Sawn Timber by
Raising the Temperature of Seasoning." Derev. Prom. 4:1 (3-6). 1955,
Authors review past literature and give schedules for coniferous
timber, They state elevated temperatures do not cause additional
internal stresses or poor uniformity of drying.

*Krecetow, I, V., and B. S. Carey. "Suseni Dreva Prehratou Parou,"
Drevo 11:4 (103-105). 1956.

*Krpan, J. "High-Temperature Drying of Wood." Surnarski List. 79 (292-307)8
1955.
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Ladell, J. L. High_Temperature s.Drying Eastern Canadian Softwoods.... -
Drying Guide and Tentative Schedules. Tech. Note No0 2, For. Prod.Lab, of Canada, Ottawa. 1957.
Author describes a high..temperature kiln and points out critical
aspects in construction of such a kiln,

High Temperature Kiln..Dryig of Canadian Woods. Report
Exploratory Investigations; Softwoods Mxneo. Rep. 0.470, For. Prod.
Lab, of Canada, Ottawa, 1953.
Author describes the first attempt at using a German high..ternperature
kiln. A big drawback in initial charges was lack of uniform moisture
Content,

"High Temperature Drying of Lumber." Timber gf Canada
15:11 (19-22, 46) 1955.
Article gives details on experunenaj schedules, appearance ofdefects, and cost. It was found that a high circulation rate with
periodic reversal of air flow gave uniform moisture content and
shortened drying times.

"High-Temperature Drying of Yellow Birch." For. Pro4. .
6:11 (469..475), 1956.
Author found that periodic steaming tends to relieve stresses and
contributes to moisture...content uniformity. He believes high..
temperature drying of hardwoods can be accomplished by practicing
good stickering and end coating of lumber.

"The Role of Circulation Rate in High Temperature Drying."B, C. Lumberman 39:10/11 (46..50; 42, 44, 68, 70). 1955.
Author determined a high circulation rate and periodic fan reversal
gave good moisture uniformity. Also, he describes the new kiln
Constructed at the Ottawa Laboratory.

*Lewkow, A. I. "Uskorennaja suschka drewesiny pri powyscheimych
ternperaturach." Derewoob. Prom,, Mosk. 5:2 (19-20). 1956.

Mathewson, S. S. "High Temperature Drying: Its Application to the Drying
of Lumber." S. For. Prod, Res, Soc. 4:10 (276-280), 1954.
Author reviews past history and discusses fundamentals of kiln
temperature, rates of circulation, and energy requirements, Also,
he discusses effects of high temperature on physical properties of
wood,



19

*Mathieu, H, "Les sechoirs a bois a temperature et humiclite elevees."
Bois et Scieries, 13. March, 1952.

*Mjkjt, E, A,, and K. K, Upmanis, "Highs.Temperature Seasoning of Sawn
Timber." Derey, Lesohim. Prom, 3:8 (3-5). 1954.
Authors describe a superheated steam kiln and give a tentative
schedule for drying lumber.

* , and . "Kiln Seasoning Schedules for Converted
Timbers," Derev. Leaohirn0 Prom. 4:10 (10-13). 1955.
Authors give schedules for drying coniferous and hardwood timbers
in superheated steam.

*Morgan, R. G. "Commercial High-Temperature Seasoning at Putaruru."
New Zealand Timber 3, and For. Rev. 1:10 (2Z23), 1955.

Pratt, G. H. High-Temperature Drying of African Mahogany, Dept. Sci.
md, Res,, For, Prod. Res. Lab. (Seasoning Section), Princes
Risborough, Aylesbury, Bucks, England. Sept. 1954.
Author determined the drying rate was not shortened by using
elevated temperatures, and low humidities with high temperatures
caused checking. Results of the tests showed a wide range of
moisture content, and more distoltion. If previously air-dried,
the wood suffered less degrade.

Stemsrud, F. "High Temperature Drying of Timber." Norsk Skogind.
7:10 (335-341). 1953. Translation No. 71 by For. Prod. Lab.
Div., Canada, 1953.
Author describes a German kiln and believes centrifugal fans
are more efficient than axial fans in high-temperature kilns,

*Salamon, M, "New Achievements in Research on Hot-Air Drying of Wood
Below and Above 100°C," Faipar, Budapest, 2:3 (86-93). 1952.
Author recommends drying the wood below fibersaturation point
with temperatures below 100 C and then increasing the temperature
to over 100 C to complete the drying cycle.

Seasoning inSuperheated Steam, Rep. For, Prod. Res. Bd., London,
11,12-13, 1951/1952, 1952/1953, and 1953/1954.

cia1 Methods of Seasoning '7ood--Suerheated Steam. Report R1665-1,
U. S. For. Prod, Lab., Madison, Vhs. 1957.
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Stevens, W. C. "Timber Drying in Superheated Steam," Timber and
Plywood 103:2617 (477-482). 1952.
Author discusses principles involved in high-temperature drying.

and 0. H. Pratt. "Seasoning Wood at High Temperatures."
Timber Technol. and Machine Woodworking 62:2186 (599-602). l954

Sturaziy, H. "Seasoning in Pure Hot Steam," Holz Roh-u, Werkstoff 10:9
(358-362). 1952.

*ViUiere, A. "Nouvelles techniques de sechage artificiel: sechage a haute
temperature; sechage par centrifugation." Revue du Bois 20:185
(195-197, 214). 1953.

*Wallen, 0. "Drying Wood at High or Low Temperature." Trávaruiridustrien
2 (26,28,30). Jan.. 21, 1956.

WeUs, 0. F. "Superheated Steam Kilning." Wood, London, 17:5 (205). 1952.

*Wright, D. "High Temperature Kilns Speed Lumber Drying." Canad.
Vloodworker 52:4 (54,88), 1952,

*Zech, J. "Holztrockner mit hohen Teinperaturen." S9gewerk, Holzver!arb.
Industr, Holzwjrtsch. 7:3 (11-13). 1953.
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INFRARED RADIATION

Broughton, 0. "Infra-red heating and drying." Paper Trade Journal
131:17 (23-26). 1950.

"Infra-Red Heating and Drying." Paper Trade Journal
133:4 (22,24). 1951.

#.li -*Deribere, M. "Wood Seasoning by Infra-Red Rays.
(121-126). 1942.
The author describes the process and how it could be
the wood industry.

Rev. !!' Bois 9:94

applied to

* . "Applications of Drying by Infra-Red Rays to the Seasoning
of Wood." Rev. mt. Bois 13:104 (27-30). 1946.

* . "Application of Drying by Infrared Radiation in Timber
Industry." Rev. Bois 4ppl. 5:11 (19-23). 1950.
The author reviews the literature from 1937 to 1948 and describes
an infrared kiln in France,

* . "Seasoning by Infrared Radiation in the Timber Industry."
Rev. Bois ppl. 6:] (24). 1951.

Garber, H. J.., and F. lvi, Tiller. "Infrared Radiant Heating." g.
Chem. 42:3 (456-463). 1950,

*Gei, N. N, Seasoning of Wood with the Aid of Infra-Red Radiation,
Sbornik Ukr, NIIIvIOD, Kiev No, 2 (101-121). 1952.
Results indicated drying times can be cut to 1/10 the normal time
for thin materials with a conveyortype drier.

"Infra-Red Drying." Wood, Chicago, 56:10 (31), 1951..

"Infra-Red Lauxnber Drying at New Southern Mill." Lumberman 60:12 (48).
1951.

*Kadita, S., N. Ka.to and T. Takagi. Studies on Heating Drying Wod
Infra-Red Rays. Wood Res.., Kyoto, No. 9 (68-79). 1952,

Author experimented with a new type of apparatus and found
it to be more efficient in drying veneer.

*Launois, H. "Le sechage du bois par infra-rouge." Le Bois National,
Strasburg, 22:19/20 (304). l95L
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Narayanamurti,D, and B. N. Prasad. "Infra'-Red Drying of Veneer."
Holz Roh-u. Werkatoff 10:3 (92). 1952.
Authors discuss advantages and disadvantages, and concluded
infra.-red drying is suitable for veneers.

and "A SniaU Infra-Red Dryer."
Com. Wood 1:1 (6-7). 1953.

Searcy, C N. DryinS b1 Means of Infra-Red Rays. A1a. Polytech. Inst.,
Grad. School, Thesis Abstract 1945/ 1947, No. 24. 1948.
The cost of infM-red drying was almost 17 times the cost of
normal kiln drying.

Special Methods of Seasoning Wood--Infrared Radiation. Report R1665-4,
U. S. F0r. Prod. Lab., Madison, Wis. 1947.

Stout, L. E., K. 3. Caplan and VT. C. Bairo, "Mechanism and Rate of
Drying by Near Infra-Red Radiation." Trans., American Inst. Chern.
Engrs. 41 (283314). 1945.
Fundamentals and mechanics of infra-red drying are discussed and
compared to drying by atmosphere and vacuum.

Wingard, R. E,, and C. N. Searcy, Infra4.ed Drying Studies: Sand and
Pine (Pinus) Lumber. Ala. Polytech. Inst. Eng. Expt. Sta., Eng.
Bu]., No. 19. June 1953.
Results indicated no warping or discoloration occurred, but no
mention is made of checking. Cost was increased greatly, and
drying time was 1/10 that of kiln drying.



23

SOLV1NT SEASONING

Anderson, A. B., and A,. Herman. U, S. Patent No. 2,500,783. Process
for Treating Wood, March 14, 1950.
Operation and apparatus are described.

*Dowes, K. Solvent Seasoning of Timber, Progress Report 1, Sub..
Project .l7-.1, Seasoning of Timber Using Diacetone Alcohol. For.
Comm,, Dive Wood Technol., N.S. VT., Australia, July 1954.
Results gave good antislirinkage values, but wood retained a high
percentage of the solvent.

*1, G. Farbenind, A, G, German Patent No. 679,791. Aug. 15, 1939.
Wood is seasoned with liquid methylamine at 100 C, under pressure.

Herman, A. "Special Methods of Seasoning Woo4; Solvent Seasoning."
South. Lumberman 176:2211 (88). 1948.

*Hoflerer, H. U.S. Patent No. 2, 137,404. Drying Articles such as Metals,
Paper, Wood, and Textiles, Nov. 22, 1938.
Articles are immersed in a bath of water-insoluble liquids (benzene
or carbon tetrachioride) with an emulsifying agent.

*McMuljen, M. J., and K, A. Downes A New Method of Wood Seasoning.
Tech. Notes, For. Comm., Dw. of Wood Technol., N.S. W,,
Australia, 7:1 (10-12). 1953.

*Murman, E,, and Spiritus-Presshefe mid Chemische Fabriken Hamburger
Kuffner Akt. -Ges. Graat Britian Patent No. 230, 044 Feb 24, l924
Wood is treated in a closed vessel with ammonia and steam,
simultaneously, at a temperature not higher than 140 C.

Nash, J. G, "Method of Wood Seasoning on a Small Scale." Chzn,
Industr, (40.41), Jan. 1952,
Seasoning is accomplished by placing the wood in an unheated
mixture of 20% diacetone alcohol in petroleum ether solution.

"NewSeasoning Process." Sth. Lumberman 176:2213 (82), 1948.
Lumber is placed in open tanks and immersed in a 1drying fluid'
(unknown). Steam is used near the end of the drying process to
relieve casehardening.
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*Solvent Seasoned Wood. Chamber of Comm., Spokane, Timber Prod.
Bureau, Wood Prod. Clinic 1, (117423), 1946.

"Solvent Seasoning." Tiznberman 46:1 (94, 96). 1944.
The article describes a pilot plant at Bend, Oregon, giving details
of the equipment and the actual operation plus expected results.

Special Methods of Seasonjnj Wood....Solvent Seasoning. Report R.1665.2,
U.S. For, Prod. Lab., Mdison, Wig. 1955.

"Unique Lumber Seasoning Method; Research Suggests Possibilities in
Using Solvents to Extract Moisture from Green Stock," Canadian
Lumberman 63:8 (23). 1943,
Article covers work by the Western Pine Association.

*Venkatadg, R. "Seasoning and Preservative Treatment of Green Northern
White Pine with an Acetone Solution of Pentachiorophenol." Cornp.
Wood 2:3 (7O.8O). 1955.
Solvent seasoning with preservative added. Moisture content
was decreased by 58% in 8 hours.

*Vintjla, E., H. Roman, and E, Boiciuc. "Seasoning Beech Veneer by the
use of Volatile Organic Agents." Industr. Lemn. 6:3 (95-98), 1957.
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VACUUM DRYING

]3oije, R. L. "Some Memoranda on Vacuum Drying of Timber," Paperi
Puu 39:7 (352). 1957.

'Discontinuous Vacuum Drying, a New Rapid Drying Method for Wood,"
Holztechnik 28 (27), 1948.

*Grumacli, M. The Moisture Distribution in Boards of E. regnans During
Kiln and Vacuum Drying. Sub. Project S7-1, Progress Rep. 4,
C.S.I.R,O., Div. For. Prod. Lab., Australia. 1951.

* The Vacuum-Liquid Drying of Australian Hardwoods, Sub
project S7-1, Progress Rep. 5, C.S.I.R.O., Div. For, Prod. Lab.,
Australia. 1951.

*Irsa, G. I. Great Britian Patent No. 572,708. Vacuum Drying Process.
June 15, 1943.

*Mingos, H "Swedish Inventions; High Vacuum Drying Process," Am.
Scandinavian , 13 (104-105), Feb. 1925.

*Riechers, K., and M. Igney. "Experiences in the Drying of Wood in a
Vacuum," Holz 4 (413-419), 1941

Scliwalbe, C. G., and W. Ender. "Vacuum Drying of Pine Wood."
Sperrholz 4:6 (83-86). 1932.
Results indicated prolonged heat and vacuum treatment reduced
Ilygroscopicity.

*Shi, F. S. U.S. Patent No, 1,687,000. Seasoning Wood. Oct, 16, 1928.
Process consists of steam and vacuum treatment alternating with
a high atmospheric pressure treatment.

Special Methods of Seasoning Wood--Vacuum Drying of Wood. Report R1665-5,
U. 5. For, Prod. Lab., Madison, Wis, 1957.
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VAPOR DRYING

Bealer, A. "Das Dllmpfen von Rotbuclie." Internat. lzmarkt 41:5(48-49), 1950.

Cantrell, VI. R. "Vapor Drying, Pressure Treatment of Cross Ties from?our S0ftwøds," Cross Tie Bul, 35:8 (9-10, 12, 14). 1954.

"Vapor Drying of Western Woods." For, Proc,6:1 (30-34), 1956.
Author points out difficulties encountered in drying lumber andgives estimation of equipment 'nd operation costs. He also statessuch a method is successful in preparing wood for preservativetreatment or conditioning wood after treatment,

*Eliwood, E. L. and W. G. Kauman Vapor Drying. Project S 7-12,Progress Rep. No. 3, C.S.I.R.O., Div. of For, Prod.,
Austra1ja 1953.

___________and
Pressure Treatment of S1epers, TheVapor Drying and Preservation of Australian Grown jius radiataRailway Sleepers, Project 10-3, Progress Rep. No. 5, C.S.I.R.O.,Div. of For. Prod., Australia, 1953.

C. V. Lansell and J. W, Gottstejn. Special SeasoningProcesses1 Vapour Dyg, The Development and TestingSmall Vapour Dryig Experimenj Unit. Project S7 SubprojectS7-12, Progress Rep. No. 57-12/1, C.S.I.R,O., Div. For. Prod,Australia. 1951.

3. W. Gottstein and G. W, Wright. "Vapour DryingAustralian Grown Tjmbers.eI For. Prod, News Lett. 183, C.S,LP., :).-4-- -Jun/Dec 1950.
Results showed Australian hardwoods suffered colLapse and steepmoisture gradients. It is believed these can be minimized by lowertemperatures.

Giecewicz, T., 5 Golembiuwsid and E. Popielarz. "Zagadnienie
sUszenia drewna w parach cieczy organicznych w swietle
dotychczasOwych osiagniec." Przern. Drzewny 7:8 (27..30), 1956G
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Gottstein, J. VT "Vapour Drying." For. Prod, News Lett. 177, C.S.I,R.O.
1949.
Author explains principles of vapor drying and describes the
experimental unit at the Australian Forest Products Laboratory.

Graham, R. D Vapor ying of Western Woods. Report D2, Ore, For,Prod. Lab. 1954,
Author describes the process and gives extensive data on drying
Douglas Fir and West Coast hemlock, plus some results on minor
western species,

Haynes, D. L. "Can Vapor Drying Make Small Clears More Economical to
Handle?" Wood, Chicago, 57:5 (30, 44, 53) 1952.

Hudson, M. S. "Poles Seasoned C'uicicly in Hydrocarbon Atmosphere.".Elec. World 126 (107.108 and 90.-93). Sept. 14 and 28, 1946.
Author describes laboratory set-up and pilot plant installation atthe Taylor.Colqujtt Company.

"Vapor Drying: the Artificial Seasoning of Wood in Vapor ofOrganic Chemicals." Proceedings, For, Prod, R.es. Soc. 1,
(124.146). 1947.
Author reviews his laboratory experiments and gives results of a
Commercial installation.

The Vapor ying Process, Northeastern Wood Util,
Council Bul. No. 18, (67-79). 1947.
Author reviews his past and present work and gives a cost comparison
between air drying and vapor d*ying of poles and ties.

U. S. Patent No. 2,435,218 and 2,435,219. Apparatus and
Method of Drying Wood. Feb. 3, 1948,
Patent describes equipment and process.

U. S. Patent No. 2,535,925, Drying Wood. Dec. 26, 1950.Patent describes a method of drying ring-porous hardwoods by
alternating vapor drying and vacuum treatments.

. "Drying Lumber by Vapor Process." Proceedings, Amer.Wood Preserver's Asøoc,, 46 (209-240). 1950.
Author describes experimental procedure and results of vapor
drying Southern yellow pine lumber, then treating with Celcure salts.
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* . U.S. Patent No. 2,538,457. Treating Wood. Jan. 16, 1951.

*Kalnin, A. I., A. T. Abolin, E. A. Mikit and K. K. Upmanis. "Wood
Drying with Overheated Vapor," Latv. PSR Zinatnu Akad. Vest.
9:74 (55-66). 1953.

*Kauman, VT. G. Tests on the Influence of Working Pressure on Dryin
Rate and Drying ua1ity in Vapour Drying. Project 57-12, Progress
Rep. No. 6, C.S.LR.O., Div. For. Prod01 Australia. 1953.

* The Vapour Drying of Air Dried Ash, Eucalyptus gigantea,
Eucalypts, Nothofagus cunninghami, .nd Myrtle Beech, Euclyptus
regnans. Project S7l2, Progress Rep. No. 5, C.SI.R.O.,
Div. For0 Prod., Australia. 1953.

* "Le sechage par vapeurs organiques," Rev. Bois Appi.
10:11 (3-6). 1955.

* , E. J.. Ellwood and J, W, Gottatein. Vapour Drying
Selected Australian Species. Project 57.42, Progress Rep. No. 4.
C.S.I.R.O., Div. For. Prod., Australia. 1953.

*Kretschetow, I. W., and 13. 5. Zarew, "Suscbka drewesiny peregretyrn
paroxn." Derewoob. Prom., Mosk. 4:12 (9-12). l955

*Moltesen, P. "Dmpfung von Buchertholz," Dansk Skovforening
Tidsskrift, Kopenhagen, 35:6 (28].-.298), 1950.

"New Process Seasons Railway Ties Overnight." Railway 120 (538-541).
Mar, 16, 1946.
Article gives description and results of tests at Taylor-
Colquitt Company.

*Rajkowski, M. ttDalsze uwagi o suszarni touenowej" Przemysl Dzewny,
Warech. 6:7 (14-17). 1955.

*Seaoning of Timber in Toluene Vapour." Sylwan 99:5 (410432). 1955.
Article gives results of drying at Tarnow Timber Plants.

*'tSechage du boi8 dans la vapeur surchauffee pure." Rev. mt. Bois
22:200 (5). 1955.



29

Special Methods of Seasoning WoodVapor Drying. Report R1665..3,
U, S. For, Prod. Lab., Madison, Wis. 1947.

tSprawozdanie z Konferencji w sprawie metody suezenia drewna w parach
toluena." Sylwan 99:5 (423-432). 1955.

*Stamm, A. J, U.S. Patent No. 2,060,902. Method for Simultaneously
Seasoning and Treating Water Swollen Fiberous Materials. Nov. 17,
1936.
Patent describes heating of green wood in ethylene glycol monoethyl
ether at 50 C, in which water in the wood is replaced by ether, and
the ether is recovered by placing the wood in a molten paraffin bath,

*Sturany, H. t1Die Trocknung mi reinen Heiss Dthnpf." Vortrag a.d.
Holztagun in Salzburg. 16-21 June 1952. Ausfuhrl. Ref. in:
Mitteilungen d. Qsterr, Gesellsch. f. Holzforschung, Wien 4:3
(34-35). 1952. Holztechnik, Mainz, 32:7 (372). 1952.

*Suga, K. Japan Patent No. 3384. Oct. 9, 1950.
Contents unknown.

* . Japan Patent No. 142. Drying of Lumbers. Jan. 18, 1952.
Contents unknown.

* . Japan Patent No. 4344. Oct. 22, 1952.
Contents unknown.

* . Japan Patent No, 6,047. Nov. 21, 1953.

*Urbanjk, E. " Z badan nad suszeniem drewna bukowego w paxach cieczy
organicanych." Przern. Drzewny 8:8 (25-28). 1957.
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VAPOR DRYING AND PRESERVATIVE TREATING

*Vapor Drying Process on Crosstos. 1, Red Oak. Ties. . Black Gum
Ties. Tech0 Rep. No. 32-A, Taylor-Colquitt Co. Res. Lab, 1943.

*Vapor Drying Report: Vapor Dryirg Tests on Gum Crossties. Tech.
Rep. 36-A, Taylor-Colquitt Co. Res. Lab. 1944.

*Vapor Drying Process. Charge No. 2. Main Plant. Oak Crossties.
Tech. Rep. No. 52, Taylor-Colquitt Co. Res, Lab. 1945.

*Vie, 0. "Processes for the Drying and Seasoning of Woods." Rev.
Universeile Mines 19 (130-131), ian, 1953,

*Waligora, A. "Uwagi nad metoda pospiesznego suspenia drewna toluena."
Syiwan 99:5 (409-422), 1955,

*Waltlier, S. "KonIerencja na temat Su8Zeflia drewna w parach toluenu."
Sylwan, Warsch. 99:4 (344-355). 1955.
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WHIRL DRIERS

(See also Cen rifu.r Dryingi

*gner, I. "Investigations on the Natural Seasoning of Wood ('swing rack'
seasoning)" Holz 3 (7-15). 1940.
Method employes racks which hold the lumber and are rotated by
means of a motor. Device is considered advantageous in drying
to fiber-saturation point.

* Notes from Recent Experiments on 'Swirg Rack' Seasoning.
Mitteilungen des Fachausschusses fur Holzfragen beim Verein
Deutscher Ingenieure und Deutschert Forstverein No. 28 (49-58).
1940.

, and H. Sirm, "On the Drying of Wood Using Large 'Swing Racks'."
Holz 4 (386-399), 1941,

*"Swing Drying." Holz 4:2 (28-30). 1950

*"The Whirl-Drier." Holz Zbl, 81:157 (1863). 1955.
Article describes the drier and its mode of operation.
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UNCLASSIFIED MET HODS

*Barksdaje, B. E. U. S. Patent No. 2,464,429 Apparatus for Drying
Lumber. Mar. 15, 1949.
Process consists of subjecting wood to molten paraffin at 250 F.

*Crajl, A. 0. U.S. Patent No. 1,416,269. Seasoning Wood. May 16, 1922.
Method consists of boiling wood in a common salt solution for six
hours, then placing the wood in a heated chamber to complete drying.

Creighton, S. W. and S. T. Dexter. Drying Lumber bjr Desiccating Agents.
Mich, Agxic. Exp. Sta., C.uart Bul, 33:2 (114-123). 1950,
A desiccating agent is placed in an air-tight chamber along with the
wood, and the agent takes up moisture from the green wood0

*Dhe, P. H. U.S. Patent No. 1,497,362. Desiccation of Wood. June 10, 1924,
Wood is subjected simultaneously to heat and a desiccating agent.

Elrnendorf, A. U.S. Patent No. 2,556,686. Drying Hardwoods. June 12, 1951.
After removal of free moisture, the patentee suggests further drying
be done with the boards under constraint in the presence of heat and
pressure.

*Forssman, V. H, U.S. Patent No. 1,469,362. Treatment of Wood Material
and the Product Thereof. Oct. 2, 1923.
Patentee suggests washing boards with liquid unknown to remove
thygroscopic and ferment substances' and then neutralize the
washing liquid with chrome alum.

Ghai, M. L. "seasoning of Timber with Solar Energy." In F. Daniels and
3. A, Duffie Solar Enegy Research. Univ. Vhs. Press, Madison.
Pp. 243. 1955.
Author describes briefly how a solar energy kiln could be constructed,

*Goodall, C. Germai. Patent No. 517,714. Sept. 15, 1929.
Proposes introduction of ozonized air in the process of drying wood

*}ioffman, VT. P. U.S. Patent No. 2,534,714. Wood Conditioning Process.
Dec., 19, 1950.
Wood is conditioned by placing in a chamber kept at 10 to -5 F.
After the moisture is frozen, the wood is placed in a heated
chamber to melt the ice and evaporate moisture.
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*Javal, R. "The 'Irradios' Wood-Seasoning Kiln." Lea Techniq du Bois
2 (44-46), 1947,

*Kapur, S N, Results of Experiments on the Kiln Dryi,g f Wood
Ozonized Air. Manager of Publications, Indian Forest Records,
Delhi, 20:13. 1935.

*Kvalnes, H0 M. U.S. Patent No. 2, 302,611 Treatment of Wood.
Nov. 17, 1942.,
Wood surface is brought into contact with a saturated monoammonium
phosphate solution.

*Lyon, G. F. U.S. Patent No. 1,456, 809. Treating Wood. May 29, 1923
Wood is subjected to reduced atmospheric pressure and treated
with ozonized air.

* -, U.S. Patent No. 1,693,486. Apparatus for Treating Wood
with Ozone. Nov. 27, 1928.

"New Method of Seasoning Wood." Scientific Amer. 116 (42). 1917.
Method consists of placing wood in a pit in the ground and spreading
a desiccating agent over the lumber.

*Toney, VT. U.S. Patent No, 2,296,546. Artificial Seasoning of Lumber0
Sept. 22, 1942.

*Twyble, J. A. Great Britain Patent No. 578,379.. Nov. 26, 1943.
Timber is heated in a kiln having a hot floor surface containing
lime or sodium bicarbonate, After such treatment, dry air is
circulated.



TH FORECT PRODUCTS RESEARCH CENTER, formerly the Oregon Forest
?oducts Laboratory, was established by legislative action in 1941 as a result
of active interest of the lumber industry aad forestry-minded citizens.

An Advisory Committee composed of men from representative interests
helps guide the research program that is pointed directly toward making the

ost of Oregon's forest resources, The following men constitute present
membership:

MARK 0. HATFIELD

ROBERT W. COWLIN 4
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SAMUEL 3. ROBINSON.

FRED SOHN

WILLIAM SWINDELLS

WILLIAM I. WEST
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The Forest Protection and Conservation Committee, established in
1953, administers research funds and approves research projects.
Present members are:
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