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Introduction

Eucalyptus is native to Australia, but it is now being planted extensively
throughout the world. About 600 species of eucalyptus are known. Only

10 or 12 are used commercially, however. Large plantations of eucalyptus are
grown for lumber and other wood products in South Africa, Brazil, Argentina,
Chile, and other countries.

The eucalypts are the principal woods used for papermaking in Australia.
Smaller smounts are used in South Africa, Chile, Brazll, Spain, and Portugal.

The South American and South Africen plantations are now well stocked and
capable of yielding important quantities of pulpwood in addition to other
products. The Forest Products Laboratory has tested several species of
eucalyptus for pulp and papermaking. This report is a summary of the results
of these studles for the past 31 years.

Chemical Analysis, Fiber Measurements, and Physical Tests on Wood

The chemical analysis, fiber measurements, and physlcal tests made on several
of the samples of eucalyptus are given in table 1.

Bulfite Pulping

Sulfite pulping tests were made on E. tereticornis and E. saligna from Brazil.
The pulps were of a quallty satlsfactory for use as the chemical pulp component
in newsprint and similar printing paper. The cooking conditions and the yields,
strengths, and bleachabilities of the pulps are given in table 2.

1
~This report previously issued as a Pulp and Paper Divislon report of limited
distribution.

gMaintained at Madison, Wis., in cooperation with the University of Wisconsin.
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Sulfate Pulping

Data on the sulfate pulping of E. tereticornis, E. saligna, and E. kertonlana
from Brazil are given in table 3. ~These pulps compared favorably in strength
with good-quality sulfate pulps made from other hardwoods, and undoubtedly
they could be used in a wide variety of paper products. The properties of a
sample of commercial E. regnans bleached sulfate pulp received from Australia
are also given in table 3.

The semibleached E. saligna pulp was made into a newsprint-type paper without
the addition of groundwood or other kinds of pulp, but with clay added to im-
prove the opaclity of the paper. The paper was slightly stronger than commercilal
newsprint but more absorbent and porous, and somewhat less opaque. The data
for this experiment are given in table ﬁ, machine run No. 3692.

Other sulfate and sulfate semichemical pulping experiments on E. saligna are
discussed on pages 4 and 5. -

The E. regnans sulfate pulp from Australia was used in making creped tlssue
paper. The properties of the paper are shown in table 5 in comparison with
a similar kind of paper made from commercial hardwood sulfate pulps in the
United States. The eucalyptus paper had high absorbency (low test value) and
good strength.

Cold Soda Pulping

Cold soda pulping experiments were made on a mixture of equal parts, by
welght, of E. saligna, E. kertoniana, E. tereticornis, and E. alba from
Brazil. By this process the chips were steeped in a caustic soda solution
for about 2 hours at atmospheric temperature, washed, and fiberized. The
yield of pulp was about 90 percent. The conditions used in these tests are
given in table 6. Increasing the caustic soda concentration from 50 to 100
grams per liter decreased the pulp yield slightly. The pulps were bulky and
slightly darker and weaker than the average of cold soda pulp made from hard-
woods grown in the Unlted States.

A newsprint-type paper was made from a furnish consisting entirely of the
semibleached pulp. The properties of the paper are glven in table L, machine
run No. 3672. The overall quality of the paper was comparable to standard
newsprint paper, though it was low in opacity and in oil penetration (a measure
of receptivity to ink in printing).
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Neutral Sulfite Semichemical Pulping

E. gigantea from Tasmania was readily pulped by the neutral sulfite semi-
chemical process to produce pulps in yields of TO to 75 percent. The pulping
data are given in table T.

The unbleached pulps were fairly strong although, except for tearing strength,
they were weaker than aspen semichemical pulp, which is considered to be among
the strongest of hardwood semichemical pulps.

The eucalyptus pulp made at TO percent yield was bleached to a brightness of

85 percent with an increase in strength. In relation to bleached aspen pulp
that was comparably prepared, the bleached eucalyptus pulp was weaker in burst-
ing and tensile strength, about equal in folding, and stronger in tearing
strength. The strength data are given in table 8.

The unbleached E, gigantea pulps were converted into linerboard. The board made
from the lower yield pulp (digestion No. 5296) was slightly over general
requirements in bursting strength for this product, and that made from the
higher yield pulp (digestion No. 5291) was slightly under. The data are given
in table 9. The experimental aspen lineyrboard included for comparison barely
meets the bursting strength requirement.— These hardwood linerboards were
considerably lower in tearing strength and folding endurance, but higher in
compression resistance, than a commercial southern pine kraft linerboard.

"A sample of E. robusta from Puerto Rico (see table 1 for chemical analysis and
physical test data) was digested by the neutral sulfite semichemical process

to about T4 percent yleld. The tearing strength of the pulp was higher than

is usually associated with the other strength properties, and its stiffness was
good. The pulping conditions and pulp property data are glven in tables T and 8.

E. robusta chips were mixed with an equal volume of Inga vera chips (commonly
called guaba in Puerto Rico) and cooked to a T4 percent yield under conditions
similar to those used for the eucalyptus alone (digestion No. 5620, table T).
The strength of this pulp (table 8) was slightly lower than the average of the
two species when cooked separately to the same yield. The eucalyptus-guaba
pulp mixture was made into nine-point corrugating board. Though the strength
of the board (table 10) did not equal, in all respects, similar board made
from aspen, its strength was adequate and its stiffness (as measured by the
flat-crush resistance test) was good.

The conditions used for pulping a sample of E. saligna from Brazil by the neutral
sulfite semichemical process are glven in table 7, and the properties of the
pulp are given in table 8. The strength of this pulp was equal to that obtained

EThe yield of aspen pulp.from which this board was made was relatively high

(80 percent). A pulp made at a little lower yleld would have undoubtedly
proved to be more satisfactory.
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from such dense hardwoods as oak, birch, and maple. This pulp was also com-
parable to a sulfate semichemical pulp (table 11) made from the same sample of
wood. The ring-compression and flat-crush resistance of boards made from
these two pulps are given in table 10. There was no important difference
between the two, and both boards were higher in ring compression than com-
mercial corrugating-grade pulp used for comparison.

Sulfate, Soda, and Groundwood Pulping of E. Saligna from Brazil

The wood used in this investigation (sample (J) 1397, table 1) corresponded
closely in chemical composition and physical properties to other samples of
eucalyptus received from Brazil.

Pulps covering a wide range in yield were prepared by the sulfate and soda
processes. The cooking data and pulp properties are given in table 11. The
following were of particular interest:

(l) A hot-refined sulfate pulp was cooked to a yield of 60 percent, using
10 percent of chemicals calculated as sodium oxide. The pulp had strength
characteristics suitable for wrapping papers.

(2) A high-strength sulfate pulp was obtained at a yield of 54 percent, using
12 percent of chemicals calculated as sodium oxide. The strength of this
pulp developed rapidly in the beater and was adequate for either use of the
pulp alone, or as a high proportion of blends with long fiber in most kraft
papers.

(3) A bleachable-grade sulfate pulp (with a chlorine requirement of less
then 5 percent) produced a yield of 50 percent, using 19 percent of chemical
calculated as sodium oxide. The pulp was strong and soft but required longer
beating than the higher yield pulps to develop its maximum strength.

(4) A high-strength soda pulp was cooked to & yield of 52 percent, using
14.7 percent of chemical calculated as sodium oxide.

(5) A bleachable-grade soda pulp (with a chlorine requirement of less than
5 percent) was cooked to a yield of 46 percent, using 26 percent of chemical
calculated as sodium oxide.

The sulfate and soda pulps were equal to, or higher in strength, than similar
types of pulps made from North American hardwoods. The sulfate pulps were
stronger than soda pulps of the same grade and had the added advantages of
higher yield and lower chemical requirement for pulping.

A conventional three-gstage process was used for bleaching certain pulps that
had been cooked for easy bleaching. Pulp loss due to bleaching was less than
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5 percent in all instances. The bleached sulfate pulps were stronger, and
the soda pulps were equal in strength, to a commercial bleached sulfate pulp
made from hardwoods from the northeasstern United States (table 11). The
bleached pulps were also equal to the commercial pulp in such qualities as
opacity, bulk, porosity, and softness.

Two welghts of wrapping paper were made from blends of the eucalyptus sulfate
pulp and a commercial northern pine sulfate pulp. The papers hed good forma-
tion and bursting strengths were comparable to paper made from southern pine
sulfate pulp, but their tearing resistances were lower. A book paper that
had good quality characteristics was made from a furnish conslsting of 89
percent bleached sulfate pulp from eucalyptus, and 11 percent bleached sulfate
pulp from commercial western softwood (percentages based on fiber furnish).

A writing paper containing 89.5 percent eucalyptus bleached sulfate pulp and
10.5 percent of the softwood bleached sulfate pulp had characteristics of a
No. 1 bond paper (table 12).

At a T5 percent yield from E. saligna, sulfate semichemical pulp required 6.3
percent of chemicals calculated as sodium oxide (table ll). A comparison

of this pulp with one made by the neutral sulfite semichemical process is
given on page 4,

The groundwood pulps made from the E. saligna were too weak for use 1n paper-
making, except in very limited amounts. For bleaching, the groundwood pulp
required sbout 10 percent availlable chlorine (as calcium hypochlorite) to
reach 60 percent brightness, and 15 percent for TO percent brightness. This
pulp was also bleached to 60 percent brightness with 1.5 percent of sodium
hydrosulfite. The chemigroundwood pulps were also weak and were extremely
difficult to bleach. Brightnesses obtained were 55 percent with 20 percent

of calcium hypochlorite and 37 percent with 5 percent of sodium hydrosulfite.
No further increase in brightness was obtained with higher amounts of chemical’,

Rept. No. 2126 -5 1.-18
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Table 5.--Properties of creped tissue paper containing E. regnans

sulfate pulp. Job 10708.

Paper machine run NO.,.-vvuruae a0 OdBABOaGOaaan :
1
Furnish:— :
Eucalyptus sulfate pulp (bleached)....... percent:
Aspen sulfite pulp (bleached)...... v« 4.0 .Dercent:
Spruce sulfite'pulp (blegched) ........... percent:
Ream weight (25 x 40--500)=,.......... 000008 o ediss
Thickness..c.is rsrnarasns 0ooOoDOonOgnn Gonooooan milss:
Density.ieuiainirvanranaana B0OLNGO60a5d gm. ‘per cc.:
Bursting strength........ ++++.PtB. per 1b. per rm.:
Tearing reslstan eﬁ... ......... gn, per 1b. per rm.:
Tensile strength<..... 0A0Noagasan 1b. per in. width:
AbsOrbenCy . vrvrnsrasnsas 100DaC00GA0RO000 00 +..58C,.

50 Frd r e e doas
.......... 50

50 50

14 : 16

2,9 : 3.0
26 .29
A i A5

2 17

9 .

27 . b

1
—The eucalyptus pulp was manufactured in Australia.

The aspen and

spruce pulps were commercially made in the United States.

2
—Ream of 500 sheets, each 25 by 40 inches.

éAverage of in- and across-machine directions.




Table 6.--Cold soda pulping of eucalyptus species—

from Brazil. Job 1246,

» e w®e es o8 = ee

"

Treatment NO.uisvusrivevsossracranns verseunsrat 2530
2 L]

Temperature™...o..s. HOAABGA0E L C I N 2ils
Sodium hydroxide 3 : ‘

Charged: amount™ . ....eoueeus- e ..percent: 23.8

, : concentiatiOn...........gn ‘per 1.: 50

Consumed: amount=,.....eeseanavaanss percent: 6.8
Pulp yleld=.,,..... .&.................percent: 91
Chlorine consumption—.....ssuvsassssasPErCEnts ivearuas
Brightness of bleached pulp.siwasas sapercents: ..., poat

ol el o AP

Mixture of equal parts by weight (moisture-free basis) of
E. saligna, E. kertoniana, E. tereticornis, and E. alba.

"“I'he treating pressure was one atmosphere and the time 2 hours.

Q'Ba.sed on moisture-free wood.

-l-L-In a single-stage hypochlorite bleach. Amount based on

moisture-free unbleached pulp.



Table 7.--Neutral sulfite semichemical pulping of E. Hgantes {Job l083)
E. robuscta {Job 13U7), and E. saligna a (Job 1097).

Procedure ¢ E. gigantea : E. robusta :E. saligna
.Diges-.Dlges-: Diges~-:Diges~:Digestion
: tion : tion : tion :ltion : 1lhhoy
5291 : 5296 : 1407y :=5620 :

2
Liquor charged:— oF : : . .
Volume..... eieiessrassssessasBal. S0 83,0 5 42,7 ;. 20.0 : 36.0 ; 40.0

Concentration: 2 5 : H 5
NagB03e ssansss teeeeses.@n. per 1.: 90.0 :120.5 ; 38.8 : S1.k : b3
NeHCOgeuseansssannssns @i, DPOT 1.: 25,0 28.8 . 19.0 : 20,6 : 17.9

Amcunts 3t . s .
NHESDB...........1...........lb = 32. 3 42,8 : 12.8 : 15,4 : 14,5
NaHCOZu vsensnnnsans irneaadbl3: 9.0 : 11.22; 6.3 : 6.2: 6.0

2
Tmpregnation (indirect steam):—

TeMperatlUrC.s.sscaasssassannsssss C.i120 :120 A R S i
Time o temperature..-........-;hr.: -6 H -6 lasssEEElem e na H TR

Tinme ot temperature, . vesseneras et L5 0 L5 taereas Py e e R R

Blowback Ilquor: 3 : : : :
VolumE---...--.----.----......gal.": 37.2 H 56-3 N N IR T RN R R R R R R B
Concentration: : . . : :

NEESOB-...|p¢----.--1--€m Per ey 76.3 S 98-1 Savrbrartisvdbnalranw=iien

NaHCOB... ....... vesesse@m, per Lor LT ¢t To7 tenvavesivananntoravanees
Amount: 3: : 0 R e

NEESOBlJJU! ----- i e, W o LD 23-3 H 30-8 fusmavislararrrisarrrnbits

NEHCOB|¢---|-------------1¢|-lb-§: Suhl: 3.&2:.......:......:.........

Chemicals absarbed: 3° : . :
N328031---1-'t|1l-4---a-------.lb 3

NEHCO3I'I‘IIIIII| ------ hill-l-llil-b

12,0 2innntwttanasr=tunsnanass

0:
.6 H 7-8:.pg----:tnlnnn:-t--l‘-n.-

Cooking (direct steam to tempera- 3

ture, indirect at temperature ): : : : s

TOMNETAtUTE ¢ s s amessns P . lTO 170 170 175 ¢ 175

Time 0 tenperatire.csssssssasseDTas .25 .25 2.5 2.5 : 2.5

Time Bt Lemperatlure..eecseseeasahres  L1.67: 2.5 : 1.0 2.3: 1.3

Pregiult, s esnsassanssasbiansnsPleBe 1y lh5 :luo fasrsesslasnsdal B TaRE .

Concentration of spent liquor: 5 T s 3 :
NaQSOB................,gm. per 1,: 5.1 : 4.1 ; 10.7: 10,6 : 8.6

Yield..;.....................percentk: THLS B TOLT & 78,7 T3 ¢ Th9

I
Pulp 1ignin content...uessssapercentia siast L5 toaaeeratoiiiniionnnieanss

EEqual parts by volume of E. robusta and Inga vera.

g-Per 100 pounds of moisture-free wood.

2Before introduction of impregnating liquor, the wood was steamed for 1/2 hour

at atmospherlc pressure.

EMoisture-free basis,




*BI0A EJUI puUB B1S0GOX ¥ Jo oumToA £q sjaed Tenbe moxy epwr dTndr

g

*ggaooad SuruswyITq .mm.mpmnm B £Aq Jusoxad gg uot1dumstuoo mE..Ho._.dom
*gaA MO 9897 JI97BOQ PIEPUBLS WoXJ parvTodasiur ByBP 3891 dind Jsyjo puw mmmﬁmmﬁmﬂ

*dmd pessesooxdun uo sq89] dind IsSyj30 pue mmmﬂww.ﬁmm
*saydutr Off £q Gg yowe ‘s399Us QOG IO E.mmm.l_.

0°29 :OT-6-GOTS:  peyoesTd

*oN ! porsen m._“dm
no.Emmw.E. Jo ToTATPUC)

~zaddoyog) ssou
ssousaly :-9UITIE: PTOTA

soueINpU .mnﬂMmmﬁp B usTys (Y BusIls ¢ UBTPEUR))
mﬂmnmn_ wﬂ.ﬂwmﬁ.mﬂpm.ﬂﬁ. gssousaLl

BurpTod

©ge ¢ Omm.w s G6° I BT T icevecsesnsd omm.l HOEEoNN:

TOT ¢ 0€2Q 3 98° ¢ €6° Fresaseneesd Ommm P €gh * o9l .od.m-wo.R ‘payoeaTqUl
: S 3 : : H : : : uadsy.

MHN H OON.AN. : mOonﬂ 4 mmo o) Omm..m.- S sesse0ecssel sl | s .

nﬁ e OOM‘NH : mmo Q mlﬁ. M MN.WM T eecccssnsel escseces mo.—ﬂN._ - &ﬁ.ﬁ ° .@Uﬂvmwnﬁﬂﬂbl
5 H $ : : T2 : H g pUBTTES W

N.N H oowam : N.m. H Wmo N omwn uoon-.o-.-.uoo.-uo-u : .

€ : 00g‘z : OL* : G8° & 00GF PUCUTITTUTTTEUUUUUUUgeq) 2 0296 ¢ opeuOERTAHA

N.N H oowhm H wN.n H m.m. H Ommw R R e Bt L T : s

2t 00$‘E i oLt P oBET P 00Ge PTTTITTTTTTITOTOOOE Legl : AlowT ¢ pIUOBeIqUA
3 1 g g 5 5 g g g B1O01Q0T *‘H

00€ @ OWI‘9 t GGIT : 9g* :etrrew=ece 04Gr : : :

TLT 2 opR‘H s HGCT o gLt wrereetee 0fo= : 6 P 6°T6 963§ * FoPUoBSTE

02 * 063 & QIIT * gt wrrerUotere 06c% : : :

HT ¢ GO9°E ¢ 60°T : 6 rerermecrre mowm P T*9g ¢ L°0L 968G : pIUOERSTAUN

Lot e s LTT : o9t ettt 066E 8 : : :

€ ¢ 06T‘2 : 26°0 * @g'0 et 00l= 3 6°02 ¢ 2°GL : T63& : pIyYLESTAUN
: : : : : S : : : BoauwsIE 'd
: TR |MME.H : ; : " : :

SpIoF ° : xod .m.l. Tod g1t L 3 o : : : |
aTqnoq ¢ N ¢ ad cup .Hmm ‘gd: M : T $3uedJasdiquodoasd:

: ! MyBueT : ((poEpuesg ¢ (I9TI9TY ¢ :

e o8

mhﬂmbﬂpummmmh L6ET pue n.wnﬂ.h fraon gdnd TROTWSHL WSS 23 TITAS
Ternsu sUSTTBS °*H PUB .B.mﬁpon *5 ‘woquEITI H Jo sotaaedoad yydusijg=-‘Q OSTqQEL




*soyout Of £q Cg UoBd fgqo9ys 00¢ JO EMmmm

gle ¢ @&R°T : G €9 : 60°¢ =l OTT * CETO" ¢ €°9h ¢ pIBOQ TBIOISWNOD: IELY euld

g 8 e J 8 3 TLISINOY
g'gh * THT ¢ 0°€6 ¢ CEtT + %9 ¢ LT ot o gHTO® f0'T9 P €162t Ly3S HmUHamnoﬂwmm
. : H 5 R R s 5 28 s uodey

6°Lg + lEtr m 6 4l PogeT

69 ¢ TIT ¢ @uI0™ *f y'of ¢ LI62 ¢ 9635 :TBROTUSUDTWES

5 5 3 g 3 g ¢ srpdeTeonE
g HE 49 POECL Y €T Y K60 T 46 ¢ QGTO0 f 2T0G& ¢ 9T6e ¢ T62G  TROTHRNOTHES

2 3 3 : g g g 3 3 ¢ snadATeond

: : Tpma ¢ T W o TR, : ©*33 ‘bs: :

! spTor ¢ "or ¢ aod °qr: nmm ‘ql s°ur °bs: 8 OOONH . .

‘gl ¢ oIqno@ : Iad -"q7: JI=d E@ Jed mpm Jod nu ‘ul caxad *qg-

-qgTsag: H S uUSTTIg: 2 " . 8 pIBOq
TUQCTS :o0UBJINMPUL IYIBUSILS YIBUSIYS immmm = mm = m = ] 3 t*ON .z ‘ol ! JO UoTaISs
nmmh&ado wQHwaoh g mﬂﬁmsma Sutaesy: npmamnpm Bupysang: mmmnxoﬂge Pgwﬁmz mnﬁﬂoﬂz noapmmmam -odmoo dnd

;
o}

SPIBOQISUIT JoU30 pur snqdLTeons Jo saTyaedodd--°6 STABL




*gdnd BUSTTES 'H WOII SpPeW
sq22UspURY 3T uosTaedmod J0JF 838sUspury o01uT 2pem dtnd Jo spead Furiedniiod usdise TeTOJISWIDD Y-

.:
*XT6HE uor3ssdTp woxy dind syeyTns fL6HNT UoT3SLZTR Woay dind 931FIns TeInef *ISPUTTAD
wea1s B UO PITIp pue youl ogenbs zad spunod ¢ 3B sajnuTm ¢ pessead S1S5UEPURY UC SPRW H388]=

. £
*0ggH UNI SUTYOR™ UYITM UORTIedmOD JOF suryowm saded

TerusutIadxs agg ©o dind TeToJIsumOD MOJI SPEN Spreog SUTIBSNIIOD UsdSE TBIsASE JO =FBIoAR nqm

_ *{opgh Tna outyosm) sutysem Joded Teiuswizsdxe U0 2pBE pIROg
*BISA BBUT puR BISNQOI °*H Jo sumpoa Aq sjaed Tenbe JO 2aniNTW ® WOIF SPRU (0296 UOT4E23TR) mﬂﬂmﬂ

LR LR Himm H m-mm Q N-@N. 2 W.Nm uoHomoQ-_-_.._.-_.-_-_1--.----omvgpm..hmmvH .ﬂ”mn.ﬂ._.»HU U.WH_W
9'09 *+ 0'6g ¢ 6°'TL * T°ly *  T°6§ seqUeceeee s oot (o3pI0AR) WOTESRIAWOD SULY
LR R RN mcwm 1 m.mm "0.30._”-@.-.ooaoo.ou.'rlvnoooo-ooo?ﬂ_ﬁ.mﬂmhpm w-ﬂﬂm.ﬂwm_.‘_
.'.-'.-'il"Iii.-.l_lil_"ll_il.'.l_l_l" o.om " Olmm "gHOM MHngp..l.'liiﬁl.......l.oonmgdgm wglﬁdlﬁorm”
o-iliwwu-!ldinnluoiniii-tn N.@o - mN_o remx gaod .-_QA_” Jad od%o-ioooooo-mu.ﬂ.mu.mﬂmmnh mHHH.H.m..w_H
PasmnenteharmA bt or b n Rk mm. H mm- comx aod *qT Jad -mPQ-iocAPHAﬂﬂ.v
R Y N L m-mm = .:oom uompmcon-ou-ooono-o-ln.ﬂmm.ﬁrﬂ.ﬂﬂv .QP.W.—HO.HPW mﬁu.m.Hﬁ.m
m.:-. | Om___ H m.:___ 0 ww- H mmn 1°90 Jad é.n.-o-c.icncno.--oo-ou-o-oaohpﬂmﬂmg
O"TT : €°O0T ¢ 6°TT : 6°L . 26 PP S SRR e e e e S s 8 e g SO T
H-@N : mvN.N H N-@N S M-WN - N.WN uoP.H o.mvm OOO\H Jad QDH|-+|1------_-tt-u..ﬂ”wﬂm.s
0°G0S : 0'GGhH : 009 : 0°0TH ¢ 0Q°0E  :tTW °esceccce°c s *(DPIPURLS UBTPEUR)) SS9USIIL

: : SIS : :
S3TFINE: 92BJTNET TeaqnaN: 93TIMms: 23TIMMe 3
TBIINOU L =m=m—=== —————————— ~: TBINOU: TBIJNSO
O P T g e

L6ET qor : LBET gqor : Lyxedoag

sdnd TeoTWeUOTWSS BUSTTES °H PUB BHENGOL *J WOJIJ Opew PIROq SUIIBSNIIOD JO sor3Iododd-=°*OT OTABL




-eIodms] WNWFXBW

Ty

*poj0ou ostaToujo ssaTun dind POYOBSTqUN TWO OPBW 8383T

*BOAIND WOIJ POGBTOdILNUT OIB BSOUSAIT BINNTTITITE 062 3B SOUTBA BYED 1893 I19389G-

*0 (OLT formgurodmey MNRTXHH-

o

*dnd poUOBOTQ UO PAUTEIQO SISM SULT FTU3 UL mmSEH
*POUSSIDE 30U PUB POZTINGTI SATUD PON0OOD PISTA TBICGI—

9
*soUoUT O A9 G YoBS ‘838978 00§ oZT18 59@.

ki
POOR PEXI-sINGET0W UD oOmdmw.

*pafiavgn EFTROTUSEY wo dwmwmm

*go9NUTH 06 ‘oanjerodme) WIAIXWED 9B SWI3 {§9NUTH Q6 ‘eanjviedme) WMNTXEE 03 °*0 ,0f WOIF SWIY D ,GOT (PO30OU FE[HISHLO aIagH 3dsaxa) aan;

LT

‘o19BI PooM-03-IOTbIT ¢ (1T¥RTE .T308 U0 poseq) jusoxad Og ‘BUOTIES8TP 93BIINS JO

£4TPTITNS  :ogos DOYBINGeRY UEG) I8T30 STWOTIFDUOY SUTHOGO-

" oan

831BITNE POOADPIVYS

e <1l TN e 94 oT'T T 60T oz o ¥ i PIUoBaTq ‘TBTOISWIOD:
28 Poo6‘g folg * EO'T 1 6O'T ¢ 0% i Bly
u=maaridr B 006‘g ¢ olg 2 LTET EE e 058 Tl : : : : 3 i Xg=XS
fmmmmmmmm e 46667 3 T L LI G I g£'eT 0o ¢ 6'Gy ¢ T'LS  * 0°G9 2 0°92 ¢ ®BPOF SUBIF-STQWUIRITH!-XH-XTGHE
rrrerrerser 00gfOT P OGLYT ¢ LECT P 9T°T ¢ 0S8 o6 s : ; : s : ' y XL
Therrrecedz 062 1T 96 2 4Tt : e ¢ 0. % §'gT ¢ € - 1 9'T¢ ¢ o'hg i g8°9€ : .N.:.nm" Lnn:) ﬁ.wawnpmumm.n.m"nuwun.nm:m
8 :o0gf6 *o0OTT ¢ GE°T ¢ BE'T ¢ 0% ¢ BY .
preseeneers 00fCTT T OESCT 8 GheT ¢ OR°T ¢ ose ¢t w@h
srarssrsens ggCéC 1 @ . z8° : g s 019 . 0 H°0T 0 T 906t GUEl [k ! 0'6T :93BITNS SpPBIB=STQERUYIRSTH: 9~CTeh
TreseeseseoOOKZT ¢ OELT ! QECT ¢ 6G°T P 068 L)
treceteerrnooglie tog P00°T oGyt 5 009 ¢ 0 EHT T €0 TS * 2°06 0°0t  * 0°8T ¢ ®IBIMS WIPUSIIE-~USTH:  6-QTeh
TookfoT f 99TfT ¢ 2E°T ¢ HECT ¢ 0% ¢ ST
798%9 ¢ 99 LR T S R 9 A I o' S I ¢ B o.oww At I 0°¢2 ¢0°0T ¢ 938BJTNE PSUTISI=10H3 Xe6HE
T 065‘g tooge GI°T ¢ 00°T *+ o082 ¢ Tq
TOR6T T gL0o ¢ gI'O 089 * 0 TEEmmmmnAIRARRAALR] m..ilm : 6°g6 g°sT i g9 3 TROTUSYO TS 238ITNS? XHEHE
8 8 ;P opmx B ¥ H H : 8 H 4
: oy Id g7 ixmd gt ¢ : : H : 3 H H
juedIag ¢ W ¢ coN ¢ aod ‘wd :xad °*s3d: TH ¢ TR : Judoaeg ¢ juUeDJSd: juedIsd ¢ T X094 WD :3UWS0ISd: H
B - | ) ) T ) mnoﬁpdnpnmonouwﬂpﬂaoa«.m o Muu o
8 g H B ¢ (pamr=wast : H H 1 - ' H
T U3BuST ¢ SPTOJ :90UBGETSIIIYIIUSILE IUBTPEUBD): SWIG H : dmd ¢ : o8N : 3
880UAYA TG SUTeaId: STqnoC: JUTJIESl :FUTlsIng: SEoUSSIL: BUTIBIH: igBuTusaaos!: peusaIog: : 6B TTBYTB SATIOV : 5
—— i —— - *ON 9B §ummmmmmm——m——m————= {SDIUMSUOD! H H *ON
.mm.ﬂ:m ag3 jo sartqaxadoad =uBBUemLIsd ¢ m.u.mmﬂh dmg 18TBOTWEYDS ﬂdmw&wﬂu gTeoTWaY) ¢ dmd Jo adAlL TuoT4838Tq

L6ET qor

*TT2z8Ig WOIJ WOEFTEE snadireong Jo Surdnd ©pos pPue 33BFTNS~=*TT STqEL




*moTqnres {gIed .3
spX0 mTUelT3~(s9red ) yoIels quedxad ¢ WITA s8oId SIS 3® [IIWOD ITEIING  °Ioqweq 3® peppe dTnd uwo paseq ‘AETo qusozed 6°*), “sn1E wrBox qmearsd g ._T
“pAORET ml:mﬂ
*xogwsq 1® peppe {Imd Uo TeeBq) SPIXO WNTUBLTY jusoxed T°T ‘AeTo guwedszad L*9T €8Z18 Wisod 4meDasd ﬁ.dﬂ
P "Ja®=q 38 PIPRR 9ZT8 UTEoJ .jusdxsd m.W

s reded PUTLTIM PUR YOOQ U POEM 24BITNS POOMIFOS WIo1soM feuns Toded Burddsim oy pasn dind oyeyrns ousd WISTION—
"

576 : e fogl o : 4€ 0T, o8t 96" L= MY YA N - TH tgtotry ¢ m.mwﬂ 9T-STeh ¢ 6G6Y
wa.ﬁoﬁ HrdYd DHLLIHN
g'TT €8 i o6 ¢ 9¢ : 2 99T ¢ g o+ ppt TogE" ot gL 6°E @ 2¢ PO0TTTR 2 06y 9T-STen 1 gSén
PELd ¥oog
EE R EEEE LR EErsasEaasEe B ﬁ R vam H ONN 5] aa.ﬂ =) Nm- 1 MM\. H m.._ﬂ - .;W o O-om B O-CM. 4 m.ﬁlmpa.—ﬂ B Rm.#
L T m : .H-m._.- : HW s mm.o.m - hm..o = mm-o : F.N 2 #m H O.Om H O-ON. . mﬂlm.m# A ._ﬂmm,;
Mﬁwm.qm DHT TYM
3 B g - i_Tm s 3 g B ¢ 2 g
: ] : *30 Q0T ° 8 B JIBL T g7t Tas 3 H H 8 H
USDISJ ¢ JUSDIS 4USIIDJ: *298 s 1d -uom n .#.._".m : “oN " ETY __6 Non .nf.u =T = ST B 9T : qUROISg HUARISI:
B 8 : H " H g : ¢ qunomy 3 “ ...oz :
uoTy  * s H 8 H : " 006 femnmmemee=? (TN OO TGRS TS
¢ ~ergeumed : some U3 Buca}sisprol oouBleTsdI: ﬁwnonpm H ¢ «=0ff £9 G2 ¢ mm.nnm $ o . s e § *O)]  TILT

4T23UOD nmq.mmmﬂhw.hnm hpﬂudmo TTO uoﬁnu =18 T8I nﬂim.nﬂmnap.. m._”n.:.on Pupass] wu.npu.n:m .nﬂ"mnmn ummﬂua 1431eom m._”m.mm ._.d._"up.mEBo drnd smadiTeong uﬂ.ﬂ&z

L6ST qop  *dTnd e3erns TITres SU3AA|9oRE WoIy Spem Joded WO vRe(--°PT STABD




SUBJECT LISTS OF PUBLICATIONS ISSUED BY THE

FOREST PRODUCTS LABORATORY

The following are obtainable free on request from the Director, Forest
Products Laboretory, Medison 5, Wisconsin:

Note:

List of publicetions on
Box and Crate Construction
and Packaging Data

List of publications on
Chemistry of Wood and
Derived Products

List of publications on
Fungus Defeots in Forest
Products and Decay in Treses

List of publications on
Glue, Glued Products,
and Veneer

List of publications on
Growth, Structure, and
Identification of Wood

List of publications on
Mechanical Properties and
Structural Uses of Wood
and Wood Products

List of publications on
Fire Protection

List of publications on
Logging, Milling, and
Utilization of Timber
Products

List of publications on
Pulp and Paper

List of publications on
Seasoning of Wood

List of publications on
Structural Sandwich, Plastic
Leminates, and Wood-Base
Alrcraft Components

List of publications on
Wood Finishing

List of publications on
Wood Preservaetion

Partiel list of publications for Partial list of publications for

Architects, Bullders,
Engineers, and Retail .
Lunbermen

Turniture Manufacturers,
Woodworkers and Teachers of
Woodshop Practice

Since Forest Produets Laboratory publications are so varied in
subject no single list is issued. Instead a list is made up
for each Laboratory division. Twice a yeer, December 31 and
June 30, & list 1s made up showing new reports for the previous
six months. This is the only item sent regularly to the Labora-
tory's mailing list. Anyone who has asked for and received the
proper subject lists and who hes had his neme placed on the
meiling 1list can keep up to date on Forest Products Laboratory
publications. Each subject list carries descriptions of all
other subJject lists.
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