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wniversally admitbed, consequently the importance in
the indastrial world of such treatmert is thoroughly

recognized, and the us

(‘)

ervatvive solutions ias

0]
o]

£ pres
2pidly increascing. The ad vamclng cest of timber has
brought home to the consumer the Tact that the only

to this exhanced cost is the uwse of

)

c-{"

possible offse
such preservative methods o prevent, or rather 40 re-
tord, decay, and thus not only to lenginen the life of
wood in all its Lorms, bub 2lso to widen the fleld of
supply by bringing into use a number ol less valuable
species of’timber,

In shoxrt, the advancing price of

timbexr and the increzssing scareity of many kinds of

wood render the use of some preservobive treatment to

protect it from decay, advisable in all situations vhere
it is po*siblc to use the timber so treated. The desir

ability of employing such preservative treatment will De
more fully reslized when it lc congsidereld that some 80
to 85 per cent of the wood used is stated to be lost by
decay, the ravages of insec%a,vfirea, and nesghanical
destruction accountiag 3 vor the balance.

In the United States, where a con-

paratively few years ago the supply of bimber seemed all
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but inexhieustible, and the ancunt of lumber now evaile
ble herdly meets the ever incrensing Cemand in & soat-
isTactory manner, This is due to careless lumbering,

FTailure to replant denuded

grreny g oRe
VIR L

¢ caused by forest fire.

nore or less applicable %0 0

[P
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gene

areas, and to the cnormous

These renarks are alco
ther tipbered couwrtrics

rol rule, it may be token

thet yrescervative trestment should only be applied Lo
guch woods ag are not in themcelves resistant to decay,
80 as to Teunder wood available which otherwise wounld be
useless, and which can be ooﬁaine& at & low price as
conpared with &nrable7species, Wood o be treated
should be of such a characher as Lo receive inpre mi-
tion a2t least throu ”h the sap-wood, and vwhen the henmite
wood cannot be imvregsnated it should be in itself re-
gistant o decaﬂo Only perfectly sound tinber, free
Tron ﬁeﬁecﬁsg should be treate&,

Object of Ixperiments

The objieet of these experviments wos

o deternine Lh@ nost suitad

used in underground mines, ¢
points of relative strengih,

underground conditions, fire

F3

a8z v

Pplying

0

of handling a

the

vle wood preuerVQtlve to be

-

o aor@d grom the stand-
adepbabl ‘ty to the wvarious
hazkard produced, cosis, easse
pregservative.
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HISTORY OF WCOD PRESIRVATION

The carly history of the nreservntion
of woed by the vse of antisepbics is an excecodlnzly in-
teresting one: uwnfortunately, however, the space avall-

able will only allow a very brilef roview of the princi-

pal oublines. The aprt is in all probabllidty one of very

. zreat antiquity. It iz supposed to have becn nractlced
(L
by the aucient Zgyptians, and woodlen co”fiﬂ 1ised by

then, estinmated to be abt the very least 2,000 years old,

have been found in 2 good state of preservation. YWooden

dowel~pins, probably of tamarisk or shitiinm woold, are

-

-y

1y
also em@loye& in the stonework of the ancient Lgy@tiansu
Thege latber sre in 211 probability +the cldest nicces of
wood existing in the world ornd are thought to have been
sreated wifh some preservative agewnt, probably biltumen.

found in

o
fod
o
I
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o
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Charred wood ols
excovations in perfect conditvion afier lying inm the
ground for some 1,500 yeors., On the destruvetion of the

Tenple of Diana ot Ephesus, 1t wasg discovered to have
“been built on charred piles, and at Herculsmeum charrcd
wood 2,000 years old was found in good prescrvailon,

It is stated thet the ancicnis ene
ployed gorlic volled in vinegar éo rreserve vood fronm the

attacks of worms and they alcso recommended tar snd line-

&1
(o]
o
pas
(@]

il as preservatives. The wooden imasges of the
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piresneted with olive 01l ond cedar 011, ond the stotues
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of lllnerva and Iacchug with oil of Syikenard,

A table wos sghowm et the 1801 ecxhile
bition in Torndon made Irom The cenbdral poriticn of a
shorred beam found in on anclent Tonsn villae ncar
Pompeili reyvticlmed by the erunti 2 Viount yanring
OmpPeLi , overniglined LY TIAE ErURTIOn 01 Jlounvy QEUVITES 4.
which almost destroyed the eity, L. Do 79, Allowing
£or the age of the tree when Pelled this beam, wher

h &

the ploneer investigotors into

.9 ] e el - - 2ed o 5 o w0y o L3 gy oy o T~ e
the subject of preservative agentz Lor wood wasg Hohonn

3 o TS I ey R sy } . Do on S L3 i R
Glauber, of Carlebad, Germony, & celebraved chenlct in

and his processz consists in Lixst carboniszing the woodl
under the action of fire, then coating the surface with
tar; and suwbseguently immersing the wood so treated in
nyroligneous acid,
ed by the dry di
In the yeor 1740, s Frenchmon nomed
Tagod is stated 0 have carrled owb experinents with
golutions of aiﬁm, sulphate of iron, and varions other
substances, the wood heing iamefseﬁ in the golutions
for gevernal days. fHaller, in 170506, proposed the use of

vegetable 0il as a preservabtive agent., Jackson, in 1767,
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susgested o solution of
sulphate of iron ond magnesia, alum, lime and aouaum,
at various times during the trestment. qulpw,‘lVVQ,
experimented with o process, intended Yo mineralize the
wood, which comsisted in first immersing it in = solu-
tion of sulphate of irom or copperas {(green vitriol)
and afberwards in & bath of milk of lime. About the

year 1784, Hales proposed steeping the wood Lo be pre-

served in o solution of sulphate oF copver (blue vitriol)

and afterwards coating with oil of taw. Fof&yc@ 8UDhe
stituted for the above sulphate of 1lron, ocnd Congreve
suggested the use of creosote ag a pregervative ayplica-
tion.

A Torwegian chenist named leils
Tystrom, in 1800, suggested the use of a solution of
sea salt and copneras, The apnlication woas to be made
with the solution &% as high temperoture as possible,

In 1805, it was proposed by laconochie

to impregnate woods of inferior aualltios xit‘ resinous

substances to increase thelwr durebillty, and to ilnjcet
the distillation from chives of veak into fir woods,

In 1811, Iukin designed a specia
stove fow 1mpreynuu3ng timber with such preservetives,

but 1ittle success ettended the experiment, In the

latter year also Cadet de Gassicourt saturated various

(Wi



kinds of wood with different vegetable and mineral Sub-
stances, unguents end metallic salis,

In 1813, Chompy s%eopod vood in o
bath éf nelted tsllov, ralsed to a temperature of iGGOCo
Tor tWo to three hours. ‘

T4 occurred to VWade, in 1815, to cm=-
ploy o solution of alum as 2o yreseﬁvmﬁivea ?hié, hotv
ever, had been tried maeny years before an& foun&AJoyso

then vseless as 1t cousgeld o rapld deeony of the wood so

s

treated., In the same yenr this cxperimenter recommend-

cd Tor the preservation oF wood the use of veginous sube

stances such 28 linseed oll end oxdinory resin dissolved
in lye, the impregnated wood o be'subsequen%ly imnmerscd
in a bath of water neiduvlated with some cheap acld ox

with alum in the solution. He also suggesteld the wse of

sulphate of copper, =zinc or iron, objeeting to deligues~

o

cent salte on account of their corroding actlon on meltals,.

A. Boydon, also in the same year, very a%xongly adveeased
the boiling of woold, First in lime-woter, o correct
acidlty, and afterwards in a weak soluticn of glue, to
close the pores and render %he'gwew%h of vegetaltion ime
posaible, .The glue he also theﬁghﬁ’mighﬁ be used Dy it~
gelf or mixed with lime water.

In 1816, ¥. Choempan tried experinents
with yellow soap and in 1817 he conducted a number of
Torther experiments wiﬁL lime, =oap, alkalline and mincral

).

splts, as prescrvative agents. One prescrvative solubion

/s

whieh was recommended by this invenbtor consists of one
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ound of copper sulrvhate dissolved inm Ffour gallons of
rain vweter and applied hot. Another solubion is one
ouace of corrosive sublinnte to a gallon of rain water
applied 1n a like condition,

,

1822 & notvent was obteined by

Oxford for what he elainmed to be an inproved nevhod of
)
srevenving the decay o? timber. The inventlon consist-
1 K £ bar by Qic-

b ] . 1.7 ALY e
chlorine gona. With the

o
nortions of oxide of leed, corbonate of lime and carbon
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The above meniioned are & Pfow of ihe
processes for the prc moxvm%iam of wood invented
the period thad slapsed from the Gate of (lauberts cu-

-

periments, many of which would doubtless be found 0 be
more or less effective for the purpose, the chief guestion
being the commercial one as to the possgibhility of economie

cal = li@f G101,

o’

In 1831 hydraulic pressure for forcing

A e - R 5 prerm gy e - e o . s e
the preservative agent into the wood was first patented
and uscd by a Freanchnan naned IZreand.

- X,

betireon the
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years lba and 1810 that the most saiisinetory resulis

1 Preservati Strucvurael Timber - I, . Welss =
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servative asgent employed comsists of sulphote of iron

 Ferrous sulphate {(Fe “Gﬂ) and muriate of liwme., %he
plant deceribed and used by the inveniter conprisced a

¢ylinder or rebtort vhich doeg mnobt differ materiolly
rom thooe employed at the present day., Irielly the
process consigited iv arranging the bimber Lo be treated

on & sledge, on which it is Xept in pozition by hooung

raile into = long, coylindrienl ironm vessel, the cover
or door of which is then serowed on air tight. Stean is
then adnitted, throush a valve, and the air driven outb,
after which é partial vacuunm is Cformed by the inbro-
duetion of & ceridain amount of ¢o0ld solution of sulphate
o iromn, which is punped into the rebtort by means of
pumps worked from a steanm engl ne, and the gtean ia the
%ato*t condensed., An sir pump is‘th@m started to come
plete uhe TRCUUM, %he antisegtie:solutiom Tloving in o8
the air iz exhousted and pressure 18 subsequently opnlicd
>y nmerns of force pumps worked Ivom the engine 30 as o
111 the pores of the wood., After a few mAﬂuucs'the

wlphate of iron solution is allowed to flow out of the
retort, the air being rendmitted, the retort is again
heated with eteam and is similarly fiiled with murla
of line,

The entire process of preporing the

timber, including the filling and emptying of the tonl,
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Ltores Trom one (o Lthwvece nours, :‘:1(3605‘\11.{1«:5, ¢ the di=-
moenasions .0‘;"’ +he rehory
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tlood subjected to thig treoatment bo-

comes rmach heavier and i cloimeld to be not only less

o, o} ¢ N T 2. - s . vy T L) 3 -yt
predicposed to decany but 2lso less combustible, dorier
£ - - By SR S . 3 - 3. p A PR . o]
in ceolor and prool agalrst dry~rot and the wravagen oF

In 18%3, John Cullen patented o com-

nositbtion for the prescrvation of wood and the invenvion

bt

on. of cecal tar, line,

by

consists essentially in o composit
1

bvreated is immersed thereln, and impregnation may be

very materinlily assistved by the enployment of exhausition
and Pressure,

The bteginning of wood prescrvoetion,
at leost on an exbtonsive écéle, in this counltry dates

¥ : A & oy Mo . S NS Q< T ud . e o .
he indtiatvion and growth of fthe principel raillvny

of usesg but more cupeelally Lor the treatment of
railvny tles, bridge timbors, mine tiec and tinmbers,

T

With respect Ho the latter, the wvalue of an effectucl

i<

method of prescrvation will be seen o be of greaiber

3 e b I, S » -~ 3 ey S
velue each gucceeding year, s the priccs of



+timbers have Iincreased fully 70 per cent during the laod
-~

Lo
oi Fears.
2y ks - 1y o e 2 - N Ve |
¥nod presevvation on o commercicl
¢
2

seale wos begun in the United States in 1848, = im which
year a non-pressure process or abeeping plont was operat-
ed av Lowell, maﬁwthuseﬁﬁa by O0%is, Allen arnd Dom, Uthe
nregervative enployed being chioride of HOPCULY o

he preceding is o bried ¢chronolosi-
cal outline of the early history of wood preservation by
the uoe of antigeptics or gernmlcides from 1657, Sene of
the vorious proceases devisged and wesed during zecent yeors

KN R oy e R oy g R oy ey PRI S g £ A e e
and the modern appliances Tox the prescrvatvlve treatment

of wood sre Siven Delov.

[

w‘\o
FLAN ITJ iR

HOOT FRE

Inturally some wood preservetives
are more effective than others, and all poscezs certain
disadvantages that 1iﬁit $heir uge, o8 well ag advavhares
hnt moke them espegia 7?y sulteble Ffor specific purnosed.
These preservativ Tell iunto three general closges:
those of an o0ily =noture, like creosote, which are rela-
tively inpeluble in water; the salts that are injected
into wood in the form of wunter solutions; and thoue ian

which the toxice comstituent is coarricd in some volotile

solvent other than wﬁﬁc,o

1

ft
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black or

2 3 e
ne LTS T

tween coned the nore
tlon that is gaved Tor wool preserving puryoses. Whe
character of the tar used, the method of distilintion,
the degree to vwhich the digtillation i3 carried, and the
nortion of the distillate thoet ic inecliuded in the creo -
sote fraction all govern the character of the creosoid
0il., The chuaracter of the variosus coal-tar ereosotes
availoble, therefore, moy vory to a considerable exteont.
-4 2 of

Srrall diflerences in choracier, hovwever, do nolt prevend
creosotes Irom Ziving pood service, and satisloctory
results in prevext{mﬁ~ﬁaeay my be expected from sny
reasonably good ”W?‘@ of conl-bar creosote,

o

“lu\nv creosonte is the most inme

porbant and nost generally useiul wood preservotive,

1. Its high Poxieiity, which mokes 1% extrome-

i

ly poisonouvs to wood destroying fungi and

2, Its welstive insolubility in vater and 1%s

Jow velwcll"*yg vhich impert %o it 2 greatb

degrece of permanence under the most varied



5. I%s ense of apovlication,
»owhiich 1vs depth of noteo-
tion .¢can be deterwined.

5. Ito gerneral oveilsbhility end relntivel
Althoush Por generol ountdoor gervice

in structural timbers there is, as yot, no bevber pre-
servative thon coal«tar creosote, for gome gnecd &1 T
soce 1t hag certein pronerties that are a digald

3 1.

Without quesniom, Tren

ed easily and will burn reodily, droducing a dence suoie.

Afver the timber has seasorx
more volafile parts of % ¢
scurioce snd the c¢reosoied wood usually iz but little if
axy easler to igmité then un‘:;nn@d vwood., Ou the other
hond, after untresbted wool has staried to &eoay, of
within a few years, 1t is easiley to ignite than bimber
that hag been kept geuﬁd bty crecsocte treatment.
The odor of creosoted wood is un-

plessant o aome weﬁ,ors and may be Tound obJectionable
1n &M“lllnﬂﬁg Food-sbulfs that are sensitive o odors
should not be stored near creosoited wood., Vorkmen
sometines object $o the use of ereosoted wood because
it ssiis their clothes aond becsuse it sometimes burns
the skin, cousing am,inénry simileor 10 sunburn. There

need be no fear, however, that creoscoted timber has a
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Zince chloride is chipned either in the
colid {(fuced) Torm oy in concontyated soluticns. Vhen
grent, the concentrateld SO~

Fh el

S o, 5 T ol ey 4 S e
cie freight haul is not 100

[P Pu. 4 - oo oy Py —pt - A, T 8 -} -,
lution, uwsually ebouwlb 50 per cent strength, is shipped in
T wyn e - L S T w [P T JUn, SO P A ~1 e S
lrums QP tank cors. For lonz freigsht hauvls the galt is

Ty & ayme ey . REPReY L PR ST A B . - - JE TR QP T
ghipped im s£0lid Torm in oir tight drums. The air tishi

LI - - ~ e g T Ty B L S
containers are neccsnnry because zsine chloride abttrocto

vt g ey A g o 4 E] Vi s r 2 . N oy ol S by asamy o oy oy
moigture from the air, For use in treating Wweod, water

-

The follcving zinc chleride sneci
tiong of the Awmericon Vood Freservers? Aggocistion ig
the one generally uced in the gurohaseief zine chloride
for wood preserving purposes:

Tihe zine ehloride shall be a

»

¢
shall wnot contain more than 0.1 per cenb

)

zinc, Concentrated sinc chloride solution

iy e - KN & - ) oy S 3
shall conbain at least B0 per cent chlorid

Vel

of zing,”
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FRESTREVATIVI TRUAM

Brush Treatnent and Spraying
The simplcst treatment is to andnly
the preservative to the wood with a brush or o syroy

sre used in this method. IHeating is sometinmes incon-
venient, hovever, and the 0il is often applicd cold,

in suech event creosote oil that is thovoushly ligquid
vhen cold should be selected, The oil should be flood-

= s

ed over the wood, rother than merely painted uwpon i

c.,‘.
“»

and eoire should be *ukcw to see that every check and
deprescion in the vood is thoroughly filled with the
preservative, since any untreated wood left exposed
yrovides_?eady acceass for funmgl, At lenst two coamis
should be ayvpliecd, the second one a

dried, This may re¢ulire as much as 10 gallons of oil

0 1,000 sguare feet of surface on rough lumber, al-
thouzgh considerably 1 on suvrfeced lumber, The
penetrations obbtailned will uwsuslly be lezs thon one-

gsixteenth of an inch, Brush and spray treatmente chould
be used only vihen moire effeciive treatments can not be
euployed. The additional 1ife obitained by such treate

pents over that of untreated wood will be arlfcected

greatly by the conditions of service, but it may be



1.3
w

Tror one to three years,
Srush treostment with water-soluble
pregcrvatives iu not worth while for wood ¥

posed Lo the wesiher or vo woater, and is less likel

G ¢ - i RN P o] (. 3 [ ey g e oS
thrn creosote to be effective in pwoitceted slitvations.
[rth! TV ey o T s
The Dipring Frocess
The dipnins br 20 vhich 1ig uoed
L1 LIPDLNE DIoCeds, vliiac 18 uio.

. of - 2. e =y 1 B - e I L4 - 5
with cereogoie and similor preservotives, concists cimply

4

in svbmerging the vood in the hot preservative for g

- ]
znd thon

(@]

wabe

N

snort time, wsuslly frow Tive to 15 m 2,
removing it ond alloving the excess 01l {to drain back

c. The ireating tomperature should be 9098,

11utlo higher, and the wood shouwld be thoroushly

seasoned and dry on the gcurfaces In cold weather a
- , oy : 1, N PR - i ] Yo o
lenger dlpping peoriod shouvld be used. Vood thot iz

covered with frost, snow or »ain water ghould not bde

lipned, since the water on the zurface will Ianterfere

vy

with the absorption of oil,

7 2

The cifTectivenesss of

¢ dinping

treatment is limited and the process ghould not be used
unless vetber metheds are oulb of the g&.uu10m The g
nmount of oll sbsorbed will devend upon the Timber and

42

upon the length of the tresting period., Ordinnrily,

~

however, it will probvabdly be aboudb 10 vo 15 gollons per
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resu %tcan alco be accomplished, slthoush nmore slowly,
by shubtting off the heat at the pronor time and allowe-
ing the wood end the hot preoervabive to cool ﬁcgethor;
The principyle involved ic the

in each case, During the hot bath the heatiaz cauces

e olr and moisivure in bPhoe wood to expond And Soms HoO
be forced oubt. ‘“hen the cooling bokes place, whether it
iz sulden oxr slow, the air and the molsture in the vood
cantroct and o peritinl vacuun io thus ereaved, draving

the wood, Little abzozp-

lace during the hot bath, ex-
ew woods Thot are excoptionally casy to twent.
The chlef uwse of the hot ond cold

been In treating the Lutic of

o
H)
o
2

both process
nosts and of poles for telegraph, telephone and pover

lines, The process is also uvselul for lumber or timbers

U

for other purposes vhen circumsiances do nodt permit the
more effective pressure ﬁf’ﬁu% wmts, Coal-tar creocsote
iz the preservative oriinnrily choscn becouse it 1s the
moat sulteble preservative for posts and poles, butb

water gsolutions, such as zinc enloride solution and the

e

like, may also be employed if the solution is kept at wn
A )
Torm strength.
Yith coal-tar creosote, hot bath

temperatures up to 110°C. may be ewmployed but uwsuelly



AOO e

s} 1050 sufficient, In

treatmenrt of poles tempe

ceified

re 8%
“owcent<ve of the o0il may

ecially if

wsually a

rature keeps the oll fluid 1

.

at 20° C., however, the tcmp

should be incrensed.

2]
ol

M

ne length o

coverneld by the esse with which

d for speed, Vith

the denmay

.

is moderately easy to treat

hours and o cold bath oFf

oy e

Sut AN

be sufiicie: In wsing

ohj an

»ny
(3]
N

dee

©

ect is to obtain

ble bub with a minimonm amountd

X

noT

&

Ll

sxfficienﬁ her the

<
(>

ota

be lengthened. If the penetration 1

oo much oil is absorbed, ftue cold bat

o e

3V C

ed, The combination in any ins

e

b character and vhe condition of

l.J

he a i

-

be learned by trial.
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but much
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the timbew

The penetration can not always
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110°
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cold
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controlled at will by manipuleting the treating condl-
+iansg however, Ffor some weods are highly vesistoent o
treatment and at best moy permit o depth of one-elghth
ineh or less, especielly in heart-wood faces ihe sape-

vood of mest species is less res istant to penetration

w

.‘A"J

shen the heort-wood and hence venetrations of one-fourth |

to one inch are often obiained in sap-wood.

.

The most effective method of apply-

ing wood preservatives employs pressure. A number of

s

reooure processes differ from one another in a few
Letsils but the genersl principle is the same in all,
The wood, placed in steel cars, ic run into a long
steel cylinder, which is then closged and Tilled with

preservative. Presszure Yhen forces preservative into

-

the woold until it has abzorbed the desired amount. Thics
exmount is considerable and a relatively deen penetration

is obtained. Two principal itypes of pressure treatment,

The full-cell ecreosoting process ig
widely used vhen the retention of & meximum gquantity of
preservative is desired. For timbers subject Lo severe
exposure to decay, ingects or uo arine borers it is standord.

The steps in this process ere essentially as gilven in the

(I3

s following description.



Ldter the charge of timber has been
placed in the treating cylinder o prelininsry vacwrun 1S

arplied Ffor one half hour or more to remove the aixr fron
the cylinder and a2 much as pessible from the woo&. The
preservative, previcusly heated to about the desired
treating temperature, is admitied to the cylinder with-

out the admission of sivr., Afber the cylinder

been completed the preservative ig withdrawn Trom the
cylinder, A short final vacuum is usuelly epplied

[...h

mmediavely aftervard to free the charge from drippinsg,
en the timber is s%c 2med before btreatmnent the preservo-

v,

tive 1o adriltb tc& at the end of the vacuum period that

-follovrs steaning.

The objeet of empity-cell treatment is
to obitnin deen penebtration with a relatively low net ve=-
tention of pf servative,

The emﬁty«@@ll process has been widely
wwed for meny yeurs, both in Furope and in the United
3tates. The following general procedure is enmployed.

Alr under pressure is forced into the
treating cylinder, which conuai the c¢harge of tinmber.

The eir penctrates sone

(Z)

soies eanlily, regulring butbt a

Tew minuvtes application of pressure. In the trecatment of



b
i

- oy vy e ~ . 3 . e 2 ey o 2 e ey ¥ -
the more registant svccies common practice is {o maintaln

air pregsure Trom one hald hour o & Mull hour before

e

adnitting the preservative., The air pressures cmployed

generally are between 25 ond 100 pounds per gguoare inch,
depending on the net rebention of yreservabtive desived

Following the application of prelinin-

L &

~

2Ty air pressure the prescrvetive is admitted to the eyl-
inder. During the filling vprocess the
or treating eylinder interchanges with preservative atl
the sape pressure in an equalizing toank, or it is grodunl-
1y allowed to escape from the Itreating cylinder as the
prescrvative enters, at o rate that kXeens the pressure
within the c¢ylinder constant. Yhen the ireatinz cylin-
der has become Tilled with preservabive the treating
pregsure is raised to a higher point and continued until

he point of vefusal is reachoed or undil the gross ebsorp-

tion is suificient for the reguired net retention of

then green meterial ig to be treanted
preliminary sieanming should be included in the process,
The following opinion is expressed in & repori of the
Committee on miscellaneous subjects to the American Wood
Freservers’ Acsociation at on anmual menting held at
Hew Orlears, The report is of considerable interest as

it appears to settle the gquestion asz to the preveilling



i practice, and that, Tfrom asceriained

[AV]
e

}““)

racts,

perely from theories, The Following are the

conclusions and recompendations arrived atb:

1.

ALY effficient plents should be equipred

ct

0 steanm material when occeasion regquires,

stributing steam in the rebtort by means
of perforated pipes.

Steaming of ii@p, tinber ond lumber is

aprarently not 1r3uvi0"s to the wood, if
the vork is conducted inbtelligently and

wre and

(’?’

within certain linits of temperat
It is d4ifficult to inject any comsiderable
guantlity of preservative into green btles

and timbers unless given 2 prelininary
steaning o» boiling in ©ll, Oue of the
principal Tactors influencing the absorpe-
tlon of any kind of wremerv&tive iz the
molsture content oFf the wood, the dryer the
wood the mowre 1t will absorbd, conseguently
the more thorough the treatment.

The object of steaming is to put the wood in
a condition 4o secure the meximum penetration
with the desired emount of preservoatives and

adnits of the imwmediate trestment of green or



fresh cut

5. Theorctically, steamlng

lindnory

reduee th
6, A maxmimum

not be ex

of 158° ¢

2

LIBRARY o
COLORADO SCEOOL OF MINES
GOLDEN, COLORADO

I S -
maberinl,

of green material

L]

2

¥

to 2ir seasoning shouwld matericlly

o

¢ period
t

e . P feats) "
gtean temperature of 158Y C. should

. P : 17 P 2 ey y Lo vy e pusnyesn JEINY
ceeded. The pamimum gtean tenmperavure

. 8hould not te maintained for o long-

-

ericd of ithree hours to not more i

1219 ¢. and mointaired at this temperature, or

less, for
7. Undex 1lik

nenetrate

than creo;

8, During th
amount of

which o

atbention and ski

the remtinder of the steaming period.
e conditions, chloride of zinc will
the wood ¢onsiderebly more weadily
gohe oil.

considerable

P e i1y o]
e process of steaning o

- condensed steam renains in the wood,

extent resists envrance of

some

o The liberating of this

To ensure success requirves csreful
11ful management, and of course, the

suitable ayxpliances. The

N



o

61¢crvcnce in the characteristics o timber; the vary-
ing amcunts of gap due Lo the laps
the scmson in vhich, the tree was felled; its possible
subgeguent inmersion in woter for a longew of shorter
times the character of the soil ond the conditions under
which the tree grew, whether in a dense forest or a com-
pvaratively open count 1y whether 1t is of o rapid even

growth or of a sglow intermitient one., To an expericnced

OQOfaﬁO? these conditions ivndicate in each cuase the

proper course to De pursued, and feilure to obscrve and

$0 take them info consideration is to imvite in&ifz@yénﬁ,
uncertain, and in the end, unsatisfactory resulis,

proper understanding of ﬁh@ circumsitances wnder vh
the finished proguct is ¢ be used., Timber for plers,
wvhorves and other structures in tropical wabers ¢
processes and degrees of thorcushness of treatment that
are unnecessary in the harbvors of more temperste climntes
winich latter are in turn moye ex&eoﬁm” than land and

Tresh water constructions.



o0

LIBRARY
COLORADO SCHOOL OF MINES
COLD:J\T COLCRADO

e Yoy o

( _13 .Lh .z\u_....\r:):!‘

The equipment used Tor the itreating
procegs was congitructed, as shown in Figure Ho. I,
from a section of six inch, seamless stecl tubing, 16
inches in length. On one exnd of the tubing & =olid
plate was welded, on the other end a flanzge I
bolts, o which a blind flange couvld be bolised, with a

dons

woven agsbestos gaeslket between the two flanges. Con-

-y

ocuxth inch presgure iinc,

e ¥
SD

nections consiasted of & One
tihich could provide a maximum pressure of 60 pounds neor
sqadze ineh, The end counncetion pfdvides an averase
of a tern inch vacuun.lThe thermometer well ig 2 One
guarter inch hole extending nearly to the center of the
revort. L compound goge was comnected at the top and
fwom this the pressure or the vacuum could be read di-
rectly in pounds per sguare inch. The connection at
tottonm of the retort lcads from the storage tank and

B

vas placed at this point, in order that, av the comple-

tion of the operation, the excess or uunebsorbed solubtion

:f:‘”;\:; bﬁ.@z’: i“l'i}(} ‘zw@ ""'GO'}AW\ SO

O

could be Torced from the retb
tark by alr pressure, The sbtoraze tonk couwld also be
drained ot this point, The temperature in the retord
was waintained with a gas burner (this practice could
not be used in commercial plents becsuse of the ine

Tlemmability of %he oily preservative ).
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ber. The vacuunm wag utilized to pull vhe presevrvervive
from The gvorase tank into
heat was then applied vwith the pressure vawyiﬁgAfrom
40 to 60 pounds snd the tomperature from 120° to 160° C.
llexican yellow pine dblocks, 13% x 1i¢
x &% were used in fthe experiments., These timbers were
Tree from kncts or other delects and were in the most
composed of zap-wood.
tects, were thoroughly dried and vlaced in waver. The
water a8 removed avd frech water adée& every three
days. The firgt water taken from the crecsote and

A A

eosote showed a thin layer of oil. Aflter

3
el
[0}
e
t
e}
et
]
©
]

Pd

the first change of water {his was not observed againe

Thoae treated with zine cehloride showed traces of the

)
o)
O
by
54
ol
<
o
3
o

preservative In Tour change
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The groupy of exporimontbs, shovwn
in Toble Wo. I, Lor which tho groen wnuenconed timbowr
was veed, shows o concilderable loss of strongth comparod

*

to the natural wood, in 0ll cxcept those trecate

.-:J

th

:-4;
C %o

Wi
the zine chloride, which apporently dces not decreasc
or increase the strength of the materisi,

The depth of peunetration of the
creosotve olls vary an appreclable amount wish the
change in temperatire at.the time of the treatmentb.
In the case of the woter-gas creosote the penetration
was less but this was vrobably due o the unse of less
the treatment. The depth of

penetration of the zinc chloride could not be debormined

beecause of the color of the salbt. In commerceial planits
i

face, The treated portvion will tuwrn darik bl
Referving to Table Mo, II, the

mnaterial treated here vas seasoned and shovs an average
increase in gtrength in 2ll of the btests, This increase
was probhably due to the cells of the wood being filled

o

with the presecrvative solubion; which ancteld as a cushion,
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and 1t is doubtifvl 1T the saue effect would be noted om

commercial sigzes of materisl., It will be observed i
the depih of penetration of the olly y“c"o:vative, in

this test, completely saturated the sample. This wood

being seasoned and slsoe sap-wood, a mpuch deeper DEreTIa~-,
tion would be expected, under the same condlvioc of
tenperature ond prcssu re, thon from the unseasoned or

green moaterial,

The materiel used in the experiments

in Table Ne, III was green unseasoned tlmber and identi

cal to that used for the bests shown in Figure ilo. .

steaning treatment belfore vhe preservative was addced.
The preliminsry trectment comsisted of placing the bloeks

fal

on a wire stand, in the upper half of the retort, then
one half of the retort was f1lled with water and the
temperature kept eprroximately ab 130% ¢. for ome hal?
hour, A one guariter hour vacuum was drawn and the watber
and ligquid extracted Trom the wood drained. The retort
vas then Tilled with clesr vater the second time and the
process repeated., This last vocuwum wag employed to draw
the preservative sclutlion into the retort. The prescure
was apdlicd and with &i ferent temperature variations,

The preliminery steaming of the .

reen material was done, as neurly as pogsible, to corre-



gpond with the treatment a2t commercial plents.

The denth of the penetraiion of
colored preservatives was noved o be slighvly higher
he unséagoned nia-

i
=

than the penetration of the oil on b

CL3e3,y WAE S0~

£
}‘_,J
}_.J

R o1 i b e e LI o rueda .
cericl, %he average strength, in

waterial,

-y

siderably higher in the stvean treated

{2

IAN]






B,

]
1

Zine chloride solutions could not
be used in drmp climates or in
wnderground mines, wherc there is

an apprecisdle amount of water, due

¢

to the solubility of the sals.
The strength of the material is notb

affected Ho i

1~

working streoses should be used in

the desizn of wood sthructures The
timbers may bw glightly wveaker, bub
duve to the lOF"““ life of the timbers,

the same ciresces may be used,
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sTessuTe

umber Vacoun

W et
Found per
Pleces Feriod Sa, Ir,

30 min 120° 80 2 hour

S0 nin 1%05 60 2 hour
30 min 140 GO 2 hour

%0 min aog o) £ hourp
30 min 160 &0 2 houw

[CARSBAVE G R

- & - . TR ey _—n ad T oy e =3
Av. Strength Av. Strength - Jepth of

- P e - 4oy ofe bu P T e b “ oo e B -,
Treated-Found Untreated- Trented renesrotion
Y - Found Ter Y0, In %C' Sy gk [ SR
e o, in LOUTIL CE 0, L1, NS wel LNenes

4,45 5,950 76 .0 8,48
5,12 5,850 5545 50
5,740 5,850 98,5 006

4,520 5,850 79,5 .54
5,920 5,850 67 .5 0,58
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2 50
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6075 CREOSCTE

AT
hies

ADC

rresgure Time
rouvad mper Pressure
0 Tm. Troasmerd
i *y e
40 1 hom’
40 15 houww
-
40 15 hov ™
4.0 i hour
4 1% hour
5 Depth of

59260

Lo 530
é , 130
49510

]
abreate Trenfoed Penetrotion
round ver 3n.Tn. Unticaved  Inches
5,8%0 98.8 0.40
5,330 90,5 Qedd
SSJ 7.7 0.45
Sg“gﬂ 81,1 0.46
5,830 62,9 0.49



2T T ~
.3,4§4~IJ_1.J_2 _NOo 1"’{1

UNSEASOIED TILDER

3 ¢ ZINC CHLORIDE

umber Vacuun Lvernge Fressure: Time
Tenreri - Pound rew Pressure

Fieces Period ture G- 3¢.  In. Treatnent
2 30 win _NF 60 15 hour
3 50 min 1500 60 -1} hour
2 30 min 14.0° 60 1% hour
2 50 min 13@0 60 1& hour
3 %0 min 160° 60" 1% hour

Ed
L%

Av., Sirength AV, Strength pe)
Tireogted~Pound Untfeaﬁcd~ Treated
=3 o s 3 [ -, B e =
Per Sa. In. . Pound ner S0.1lie untresved

,830 109,0
0

5
8,080

5,880 5,8%
5 02)0 10500
5,830

9



TABLE KO, II-A

T e T

'5‘!1'
Shinal R

CRIOSCIT

44 «-L)-:f.)}:a

Tunber Facuum fverage rressure
, TEIHpera=- Povnd Per

Pieces Period ture €, S In.

2 30 nmin 120 50

2 30 min 1300 50

2 30 min 140 50

2 30 nin 150 50

2 30 min 160° 50
*v. Strength  Lv. 3itrength %

ceated-Pound Uantrested- Treated
£Gf Sae In, round Fewr Sg.iz Untreated

1% hour
it hour
1% hour
1y houw
1% hour

Depth of

FYenetration

Inchos

6,750
6,520 6,490
6,840 6,490
7,120 6,490
6,750 6,490

6,490

20875
0875
0875
<0875
.Ou/

[y

D



70

405 VATZRSGAS CRECSOTE IFLUS 605 CREOSOTIH

Famber Vacuum Lvers Pressure Tine
Temporo- TFound Per Pressure
Tieces Zeriod sure C, Sao inc. Troatnent
.f' G

2 30 min 1200 50 i hour

2 50 min 130 B0 14 hour

3 20 win 1403 50 1% hounr

2 30 min 1500 50 15 hour

2 30 min 1560 50 1% hour
Av, Strength Av. Strength Denth of
Treated-Found Unbreated~ Penotration
Yer 5¢. In. Yound Per Sa.ln. Tnches

1

6,570 6,490 101.3 875
6530 L 6,490 100,8 .875
71600 5,490 108,0 875
6,820 6,490 1.05.1 .875
6,75 6,490 105.8 875



TABLY HO, II-C

BrASOED  TIHEBER

&0 ZIC CHILORIDE

Ironber Vecuaunm Averag Fresgure Time
Tenpera- Pound Pexr Progsure
Fieces Period cue O, Sa.  Inch Treabtnent

hour
hour
houny
hour
hour

o 50 win 1209 50
' win 1300 50
%0 min 1402 50

2 30 min 150 50
2 30 min 160° 50

AV ANENV]
o
O

= st fot ot

PNy SN

O
&
i

&

4%
(RS TRY f:‘J

AV. Strength

Treated~-Lound Trested
Per So. In. S e1Mls Tairenved

6,2%0 6,490 96,0
5,430 6,490 99.1
6,950 6,490 106,8
7,100 6,490 109.7
6,740 6,490 103.9
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CTAATEAVTITIRY SV R T
THOBASOIND ©1307R

AL0S0TE

Tumber Vacuunm AVETARSEe xre“wuzo Time
Tenpera- Yound Ter Pregsure
icces Feriod ture C. B, Tnei Treatnent

by

c ~ [¢] -

o 30 min 120 50 15 hour

: %0 min 1E¢ g 50 l? houw
30 min 14C 50 14 houx

50 min 15“8 150 14 hour
30 min 160 50 1% houw

piv

IAVRAVEAY

Ave Stzeﬂ"*h Av. Strength 5 Denth of
Tres cd~roumu Steem Treated i " Penetration
Per oq. In, ound Per So,Inch Inches

5,730
5,400
5,570
5,220
5,500

105,5 .51
99.5 .54
.57
96,3 .59
97.7 »60
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TABLE HO. ITI-B

ULSEASORED

40 VATER-GAS CHZOSOTE TIUS 60% CRECSOTE

mbey Vacuun Lverase Fregsure Tinme
Tempera- Pound Fer rressure
Lcces Periocd ture C. S50, Ia, Trentnent

30 min 120 50 15 houw
30 min 12’300 50 1 houwy
%0 min 1407 50 1% hour
%0 min 5 50 1% hour
30 min 160° 50 1% hour

Strength AV, vﬁ¢8£$%1 , 7o Depth of
atved-round sveam Treated Treated weqeu”’tion
Sa. In, Tound Per Sg.in. Uhtrencod  Jnches

5, Gw 5,42 1C3.6 535

f,“oO 5,420 98.2 25

5,470 5,420 100.8 o35

5,400 5,420 9¢.8 59

5,380 5,450 99,2 51
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ol vound Yer Fressure
fleces Period tuire O, S50, Tn. Prentnent
30 min 120° 50 hour
20 min 1502 50 hous
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20 wmin 140 50
330 min 1500
20 nin 160 50
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