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CREOSOTE TREATMENT OF JACK PINE AND EASTERN
HEMLOCK FOR CROSS-TIES

IMI:m|(|( TFo.V

Tlip rnipi.ll.v .[.•.Ti'M-iiit' -ii|,|,li, (•
til, iM..,v (liinil.l,. ti.- «,„„U, the ri.imr ....t „f

lif iiiiitrrini mill thv M.|i.,i„ .Imit, ii|H,n tli,. Ct.-i ri«..ur.vs ..I K,i-tirii CiiihhIii «lii,Ii
rrmilts frmii f«i|. Inrirc .|imiifitv ,,f flnilMT ,iriiMiMllv cut for tir i.,ir|».«i- Imw diriTt.il
tlu- ..rioii- iitti.|.ti,.M. Iinti, ,,t- ihi. niihvnv, mii,1 ..f i|„,v intiT.-tnl in tli,. Miaiiiti.iim,...
nf f I,,. MiiiliiT wi'iiltli ,.{ fhf. .oiititry. t.. pri-.TViitiv.. tr.nfiii.nf ,is a mniiix .if l.iiKthoiiinif
tilt' llff i,f ti|.» in JiTV ice,

IVrn.v and ti.iMliaiii.'nl w.ni- „iv thr .nii-,.- ,,f the i-.imovmI ,,f ii.« fMiii tra.-k iiiiil
Willi,. tiio,>lmiifnl «-..nr i- ii f,wf,,r „f (.'rriit iiii|H>rta.i.v ii, this ,',iniii..'fi,.ii tlir t'limMiv
•»u«. .if failur,. in tl„. irr..nt .„aj„rit.v .,f .„->- i- .l,v,.,iy, Hv .i,..mii- „f .^H,.i,„t
prps.Tvativ.. tr..Htm..Mt .l....a.v ,•«„ !„. ,,r,.v..iit...l ,,r vi-.v >.'n-,itl.v rrU,T,M ami ,.,„iH.'.|uontlv
the lifi' ,if till, tif in «rvif,. imiii lir Iimtcm^cI.

In .v,nn.'<'ti..ii with im-h. iii.-al war th.^ .|ii<'Mi.,n .,f li.aviiiK ..f track" ami t,h..
•..iis..,|m'nt sh.mnii.itr, u lil..|, n s-itatrs tli- friMUriit .Irawiiitr ami rn-.irivinir .,f spiki-
hii> tri.|ii.iitl.v hiTii h, nht f.irwiird ar< n -.•ri.)iis .,h.i..,-ti..n t.i tin- us.. „f froat.-d fi.'S

'"I i*n"'i'^'"""'"'
'' '"" '"''" '•'"'••"''' "'"' "•'"•'•f ^liiiiiriiliw \s don,. ti,.s arc oftoii

-.pikc-killod iMf.iri- tli.y fail fn.iii d.M-ay and that jiri'scrvatiM' tnatmont undor tlw«o
.•ir.M.tn«tanPPs w.u.l.l Ik- j„..r..|y a waste .,f m.im.y. A ,*,int nf tlii. ^rrat. ..t iniportam-o
IS that h.-avinp d.i.'s n„t nriv-arily ..iitail sliininiin»f. ShiinminR is . „lv no.-oss;,at.d
at .•.Mt^iin |H)ints whoro unsufisfa.'t.iry draimifjo .•oiiditi.nis, iv.ml.inpd w .'• the pro«..m-f
Ml th" suh ,;r,ulp .,f h.'avy .-lay ..r ot.li.r s.iil with hijfh watrr-hiildiiifr caparitv , ms,.
iiiiP(|iir.l hi^avint.' of a mnrkiil ohara.'t.T which renders tli.. track unsafe These point .

are i.raet.cally the same every year ali<l arc therefore in most cases known Wfo. hand
Iron, previous exiH-rienee. Only a relatively Miiall pr.i|Nirtion of the total numU.r .f
ties in track is suhject to ,liiiii,ni„tr. Further, tmuhh' from this ^uiree i- ..ein^
erradiially eliminated owimr to improvements in draimitre.

Prior to til., war tli.- numh.r of ti.s aniiu.illy i.iir.dias,.d l.v Caiunliaii niils.vs
tor r.Mi..wal> I ii.'W i^lructioii was fr iiiii..t...ii to twi'iity millioiw. The .-.,> ,fio„
of work on m-w .^o„strii.ti..ii hroupht ahoiit l.v tli.' war ha- mat.Tiallv r.-dueed the
eonsuniption durinp the past few y s. F„r reii,.wals nhm.- I„,wever fro,,, eiirht i •

tell millions are rcKpiir.cl y.'arl.v

.

It is helieve.1 that treate<l ri, w,-,-,. first ii...,l in Cana.la ahoiit VMX\. Si,,-,, tint
<lat,> a small numW.r liav,. U-vn ,ise,l ,.a,-h y,.ar. this numlK>r, however, never .xeeedimj
10 per cent ,if th.' annual .•onMimptioii. A l.irjre pr,>porti,ui of th.-se hav.^ been
importt'd from thi' I'liiti-d Stat.^s in the tn-atcl .-..ndifion.

The first oommer.!ial trej.tii.^r lilaut in Ka.st.-rn Cana.la was eret-t.-d in I'M I

I hero are n,.w thrie suoh plants in East.Tn Canada locate.! at Trenton Out Fort
Frances. Ont a.i,l .'^ydmy. X.S.. respectively, aii.l thn-e i„ W.-slern Canada. loc.tc,l
at Jrans,..,na ( Wmni.iepr. Man.). Vaneoiiver, B.C.. and Xorth Vancouver. B.C.

The principal native timhers used for tic purposes in Kasterii Cami.la at fhi.
present time ar<- in ord.T of importanr-e: .jack pine (Phnis JtnnlKmna, Lam.) • eastern
cellar {rhujn mr!Jr„l,ilis. ]..); eastern h.'mlo.'k (7x10/,/ ,,;,„„/, „,„\. ( I, ) •' Carr )

tamarnek ( fMnr hrlrlnn (|)„. l{„i) Ko.'h) an,l the siveral speei,v of east.'rn s'pru.v

y x'n sp.\ In a.hliti.in small.'r amounts „f har.lw.xi.ls are used, the tnost important
heins: birch, maple and Iweeh.

m^m^m^m^^-'Wfh'i^^
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lianlH.HMl. :,,; I., I., I ,.( ,.,, I,,. I- l|'!!l aIiI-Ii (!.• r,,!,|f, n.ll- ;.-n,Utll li,|. 1

r.lii..v.'c| liv lomnii- ,.r ,.i, uhi.'h ii I, ^ I,,-, i, .|,-.ir.>.,| l.s lir, -. tli.- Ii.inlv*
| ufn\<U

llii'ii nihii-imj: lli. |..riiii r -l.iii.l. Il.n.lvv N, ..n i ..iii i .,| t), ir ri-li,in.t\ liiuh
" li.iiiicMl »ln-li-|li. iii:il,. \.r\ ;i ....| ll, |.r..n^'. .1 i|. \ ,,r, it-iltIv Iiiii,.|I,.,| ,,,

-(•ii-.p'liiiLr Mini nn-iu,
, -Mil.il.l, |,r. - r,,.iiw tr,- ii im.miI TIi, l;iit,r, ,iii .i.i'.iiiil ..i

nil-ill il'''ii,v III li.ii.l'i.i. j. Ml , \i .,| .. |^|,,. i. ,il.-..|iii,K ii.,M-,,,irv, Til.. jimIiIim ..I

iIm lilili/iilii.ti f li.iri|«....,|- |,,, 1,, i.urii..,. m r.iniiil.i |,rr- nt. m.i.tiiI .|illi,.|ilti,-,

lii'"c wr. mill » III I, ll i. |„,-,il,l, ,i > ||„. I,., ,,i I ;:r,|, I li, - . i- ,, l.irii,. -, .,!, ,„a\ \n-

' 'livi'li'l'iniiit ..I III. hiiiir III , ,1 'i,r,,i,. 1 1- lie.. .,i niiu'li L-naiir iiii|i..rt: m
till' |iii-i III liiii.'

'" •' ihilirMii- III iiml.,, .
-I, ! il.i,. iMiil.. Iiii/li.-i ,11 n-LMiil t.i iiiitiir.il

.liinlHlilv ;iii,| |.m,..| .1, r;. inj. ini-li;iiii,- ll iiii.ilili,.,, || , il„.|-,.|,,,,. .|ii, -i Mmililr
uli.tlirr it ui.iilil ll, ii,,t,:; -ii I,, ir.Mi 1 1,. ,.i ihi- „ | t',,r „i.,ln ini.'l ., i-\ i.-,. nii.lrf
I .IIMilillll l-..lll|ili,,l|,. In I,:., r.l III l;llll;IIM.K 'l|.' M il i hill!.' -llMliy I- -lllilil iMIij |.

i:ifiii||> Ihiiiu .aIiiiii-:. ,|. iiiii.-li ,.| ]',., III,,!,, I Mi.u rill I.I I Hi; . .I.|,i i In .1 Ir-.iM ihail tr,.-.
Till' raviiL'.- ..f ill,. I.mli -aul!', Ilil. I> ;i....iii i i..i- il,i- -in, ..( alTair-. Willi r.'L'aril

I.I JMi'k piiii', ll. iiil..,.|, :ii„l III, .|,,i„.. 111,,,. I- ,.., .l,,,il,i ll, It .III ,ii:riiiit |,iv,..rvativi.

trraliiiriil «. i!,l ri-iilt i imi|,i..1.I.. in.,,ia-ial -a',1111.' t.. ll,.. raiKvav-, l''iiitli,r.

ulnii il i- ,-. -i-i,!. r..| llial !.,.•'> |iMi. aial h iiiLri. I..u' lh,|- , -Iilul,' ..Mr .'.'• |.,T I'l'iil

•ll till- ti.tal niiiiil.. I'
.. Ill . aiiiiuallv ii-r I :,. |v |.|itm I'aiimhl i ililiafv yrar-. tli.'

r.Mliicfii.ii ..I llii- .Iran, ,,|i ImTi-i r, r.. - .aIiI.-I i|.| |., l,r,.i|...lil aliiail l.v m lUTiallv
iiHT, a-iiii: lhi. lilV ,.f ll,,.., ll, . ,. ,,| , ,.i,-i.|. imI.I.. iinimrlai I., ll ihHa at larL'.'.

Ill *ii'\* "I' III- al...M. il ua- ,1,-,.|,|,.| I,. ,!,,,,, I,. :i|i,.|iii,.,| I,. t|„. ii-,.aliia.|it ..f jai'l; |,iiii.

ami lii.inlm'k lirt'..ri. iliiijim; uiih ..il,.,. u,, ,1-.

I.ittl.. ..r II.. r.'lial.l. iiil,.rMiali..ii i- av.ilal.l,. a- I.. 111., ailapl il.ililv ,.l
( aiiailiaii

.jack liiiii' iiii.l lii.|iil.M.k t.. ..I-,...-..!,. lri.aliiii.|ii. Tli,. Ia..|> <•( .ii..|i iiiriiniiiiti.ni iiiiLrlit

ii'iiil til llli.^iiti-fai.t.,|.y |.,.-iill. rr..iii in at., I li. - ..I' tin... -(..i-li.- ulii..l iiM I,,, avoid .1

ll' .iii'li iiir.,riiiati,.ii wa.4 iivailiiLlr. Tin. ..|.i,.,.| ,.t ll;, iiivc-li-ariim . Ii,.ri.|'..i.|. \va I,,

lilt, niiiiic liiiw lli,^,. w..,h|, w,,iili| r,.-|„,,i,| |,. ,.i,...-,.|,. in .|||ii,.i,f. u|,af il,.|illi i.f p,.,,..

ti-alii.ii ....iilil 1,|. ,,|i|aiii..,| an, I. il i -ar. .
|,, w.-rk ..ill an ..tiliiiiif an, I ,.,.,.|in|nii.,il

nii'tliiiil of imprivnalliiu' i.trL, Cn.,.-..!.. ..i| wa- .,.|i.,.|.,| a- tli,. |.n.- rvativi. Lrraii-,.
It i.^ til,, iiio.f ,vi,|,.|> 11-,.,

I an. I iii.i-l i;,.|„.|,,IK ,.|Ii,.i,.nl 1. vial .it |.r -ml ..|ii|iloyi .1

lor llii. |ir..-i.|-',alii.ii ..I raiiuav li... Il.iIi ..n tlii iitin. nt ai .1 in Kiin.i.. .m .•..iiiitri.'-.

Till. iiiM..tii.'.ili..ii \.,a. rairl. ..111 al lli.. ..\|...riiii..|ital In.i'in- I>lillit of tllP Fnrf-f
I'roilii.t- l.al«iral.ii i... ..i' CiiKiila. m liiilain. .| \\ lli.. l-'ao. Ir\ I'.raiirli ot' til.. Dcpiirt-
liirnt of til,, lilt, .viol. ;.| M..i;i|| TiiiM |.-ilv, \l.,nli. ,il, llii- p|,,i,f i. ,.,piipp,.,l witli all

tlii> Pc.M.^-^nry iipparatii- l'..r lli,. pn-i r\ .-it ivo Ircaliiunt of tiinliir on a *inall <r-A]o liy

pi-or.p-.i(..< within till, pn'-int liniii- i.f |...iiii,,,.|.,.ial |ira..ti,.al.ilil\
,

Till' lal... Pat.. ri..- ,|..-Iri. to ..X|,n.-- tliolr tliani,- t,. -, vi'val Caiiailiaii rallniiHN iiml
i'-" '" 'll'' <'.inail,i ('r,...-..liii.... ( ',.Tripai,,\ for n.iiil..rlii._' valnalilo a--^i-tiin<'i> in the
-ii'iiriliL' of inroriiiali..n ,.|nil i \p..rMni..ita1 nial. rial.

( ii.\i!\ci |.;i;isi i( s (i|.-.i\( K" iM\|. ,\M) iiKvir.ocK'

Siiii rri hi;

Tlii'<i. two -I i. - aro n.pn.-..]italivi. of two ilitr-.Tont I'las-o- ..f ^triii'liiri.' iM-ciirriiiir

in oiir I'oiiifcroii,- liinl.. r-. Tin. out-tainliim' point of ditTin iiro liotwiM^ii tlioso two
|.|a--i.. is that in lli,. ,.ii.. ii.. »!ii,.li ,ia.-k pinr l.|.l,.ii;.'-) tlir w I is iiorinally travorsiHl

l.y MTtiral am) hori/onta.l rc-in .•.inals whil.- in tl tlar (uhi.li iii'-liKlr.s lipinlock)

Ihi'-, an- iioriiially iih-ont, (S..(. Plati-s 1 an.] i'. ) Tin iiro-, n.,. of n-iii canals in ii

wood iisiinllv t'lii'ilitatrs iimif ration of tin. prcM-rvaliv.. in tri'iitiiicnt to sonip cxt<nit.

'!:Mwm^.Mm"'-.!^:



'I'lif rxtiiil III wlmli |M-rn'triitin|i i. tiii'ililulitl Ih.m. \. i \ n i.-. u'f'.'tl.N ''V'li in the .litTi-r-

t'til »|ii'<'ii'« ill wliifh Tf*\\\ riiiiiil, ii..riniill.v iicfiir. Ik ui;^ nppiiniifl.v dificiiilci t n tin'

I 'm.-w-'iifliiiri I'f ];n-k \i\w wtto'l liiiijfTuHi'^l tiftv tiriifrf. Ni'tt- p-^tn c<ii)iiU (lar^t- 4*)w' ifi*).

size iiiul relative fre^ |iieiic,v <if tiie e;iiuiU, "U lln' pri-^'iii-e iir :ili-eiii-e nf I'uii-ti-ietioiiS,

tvlo-es, iiiul re-ill therein mid mi the ehiiraeter of tlu' siirnmiKliiifr fi>-iUO. Further,

5<>iT.9—

2

r,T,'.
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some ciiif.Tous w.hmU without resin systems have been found more ..ai*iiv peiietriihle
than otiicrs witli r.siu .s.vtttenis. It is prohnhle that the resin eannls in jaok pine faeil-
itnto peiietriiticin iippreciiihly.

t>m!. »>rti.,n of ^wt^rn h-'iiii.-k «-,:,rI mmmifiod fifty timr.,. X„to aWia-.- i.f i-Mii. ciia!-..

Strength

The most important strenjrth functions of a wood for tie purpose;^ are eompressinn
perpendicular to prain, compression parallel to grain, hardness, static btMiding and

wmm it
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iinpiict bending. The strength of jack pine and hemlock in tlit-^e fiinutiuns is stattd
in Table 1, the values for some otlipr species eommonlj- used tor ties being included
fur comparison.

Dlkability

Iieliablc data as to the relative durability of Canadian connucrcial timbers are at
l)r(isent lacking. Hemlock however is amongst the least durable of our eonifeiou-
wcM.ds m exposed service, jack jiinu bciiiff somewhat more resistant to decay. For ti"
puiposes in main track tlie aveiage life of some coniferous species, as reportotl to these
hilioratories by several C'iinadian railroads, is stated in Table i'.

Tadll 2—Average life of nuircated tics in main track service in Kastern Canada

•'*l"''''''5- l.if,_. ill Y. ,iitf.

White cellar
j I |.

.lai'iv jiiiie -

Tainarark
Hrliilofk

,;

KXl'Kia.MKXTAL AIATKIMAL

Ti.\iui:it

Tire iiivosti-ation was started with Hid tics of bcth .-.pecies and of Canadian
;;n.\vlh. The exact origin of this material is sianewhat ddiibtfiil but it was selected
Ir.iiii shiiimcnts of ordinary commercial ties originating in Ontario and Quebec and
al'.ut to be used for i-eplacement.s. After a considerable amount of work had been
done it was found that, owing to lack of iniiformity in tile experimental material due
to cliecks, shake-, incii>ieiit dt'cay. sa|iwood jier cent, kn.its, moisture content, etc..

interpretation of r<'sults was ol scuri'd to such an extent that reliable conclusions as
lo the p(>netration obtainable by ditTerent processes could not be readied. Test piece-,
also of Canadian growth were then eniiiluyed. These wi>re carefully selected so as to be
sound, ,-trietly hcartwood. free from large knots, shakes, checks and other defects,
omparablo as to rate of growth and of an average" moisture content similar to that
of the tie material, lleartv.ood was selected because it was found in preliminary tests

to be more iHtticult to impregnate with creosote oil than was sapwood. These test

pieces Were found highly satisfactory as they jierniitted all the work to be carried out
on material of a relatively uniform chr.racter, facilitated interpretation of results,

allowed a much larger number of units per cylinder charge and, consequently, enableil
11.ore reliable conclusions as to penetration olitainable by different processes to In-

drawn from the work. Throughout the remainder of the investigation such test piece-
were exclusively used ami all results reported herein are base<l on the same. Tt should
be noted that heartwood in test pieces of this character diiTers in no respect from heart-
wood on the faces of ties of the same species .-ind coiise(|ueiitly there is no reason
whatever why the average results obtained, as regards penetration, in a large number
of test jiieces should not apply to ties.

PnESERVATUK

The preservative used was a coal tar erivisoto oil employed commercially for the
treatment of railway ties. The specific gravity at ()0° C. was 1-041. Distilled by the
T'nited States Forest Service method it yielded the following fractions :

—

Temperature Interva:.
l-,.,- ,.|.|,t,

O" - 205° C i;.-,,
205»- 255° c .::;:: :tfi-.^o
255° - 295° C l,-7(;
295° - 320° C ']

\[ -.^-

Resldue and loss 27'3s

.^'>.*Mms*.' j3.-'--" j.i.». /.iff:?
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KXPERIXrEXTAL >ii-:Tiions

Knch cylinder charge consisted of about twenty test piei-es. Moisture content
(based on oven-dry weight), volume, and absorption of preservative per cubic font were
determined for each individual test piece. Penetration was detcrminei '.y sawing the
test pieces lengthwise into four parts after treatment as indiented in Fig. 1. Tiie

Ki(^ l~.M.'tlj(Kl iif ^awins: te«t picci', :ift.r tnatiiunt, ti. in-iPCLt in-ni'tiatinii.

freshly sawn surfaces of each quarter were then plaiied and r>enetrntion estimated.
The most characteristic (luartcr was then retained for reference purposes and photo-
c-raphiiig. This ;)ri>cc(hire permits of a very .nccnrate estimation of the penetration
from all surfaces of the teat piece.

KXPERI.MENTAL DATA. PART I

l'i:.\KTl!\UIl.lTV OK ,]a( K PiM-: AM) lv\SlKi!N Hk.MUKK

.lACK I'INK

A cour-idcrablo number of ciiartres of jack pine, each con-isting of alxjut twenty
pieces 4 or 5 feet by 4 inches by 4 inches, were first treated by various processes in
commercial use. It was found, early in the work, that jack jiine was very readily
penetrable by creosote oil and that satisfai-tory p<.>i.etration could be secured by
several proci'sses in cmmon commercial use even when the nmisture content of thi>

outer layers of the wood was as high as ,'52 i)er cent on an nveu-drv ba-ls. The
approximate weight per cubic f(,ot of jack pii. containing varioiis percentages . f
moisture is sliown in Fig. 2. Jack pine material wiigliing approximately
per cubic foot was found to be in gnod condition for creosote treatment.'

Tv7)ical re-^nlts as to penetration obtained in jack pine, using i)re-,Mirc ;ierio(ls
ranging from half an hour to two hours are stati^d in Tables n. 4 and .". In th,' treat-
ments, the results (.f wiii.di are r(>ported in these tabli's. temperature of tlie civointe
'iurliiir treatment was ni)iir..xin}ately ]>•.-.= F. ; niaxiinnm pressure was 17.-> pounds p,-r
square inch and was reached in about 40 minute-. .\ final vacnnm of 2n in. -he- \v;w
niaintaiiied f.r I."> miinite<.

ponnils

1 A seasnninir Ptiid.v, with the uhjeit of asi-ertainine the seasoning period neue.xsai-.v 'o dry
both jack pine and henilocli of Canadi.in growth to treatable condition, is now proceeding.

ffir^'YSJ - Sv?gai7a4.-«r«vi; --3
;-t',«'Ej;t
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Tahi.k .r Ii,.M,lts nl,t„iM.Ml in til.. tr.>«t.n,.|,t ..f .j.i.k i-ii,. trsf

pressure period.

11

I'itMM'^, iisiiit' a liall'-lii.ur

I'liit X...
\vHniai' .Miiintiir-e

(''•iitt'nt

( iif men-dry wt
)

'.Vl»iir|>tiun, |ier

cu. ft. IVnttrHliori ' ll'aitHiHul )

1I2»
llSa . .

IHa
n:» .

ilKa
lira
118«

120a . .

I21a
122a
123ii

I24a
r.'Sa . .

12tia

127a
IBSa .

12!ii;

130a
l.'fla

Average

42 (I

;« 9
:«i-2

31) (I

ye 8
33 t:

•XM
45 II

ft!) 6
:w.9
3ti'J

32-

1

29-5
tti'2

43 ti

41 4
320
32-2
38-6
34 7

37 7

II..

12 2
11'4
13-4
7-8
12-5

II B
9-8

81
97
10-7
11

7-9
««
9-3
H-7
8-8
11-7
81

10-

9 2

100

jrimatisfaeton
: <rr»tic ; putiiniitt'

j

iiRi' i inch. (.Si-e plate 3.)

would l». the Mme in l",th.a»es.
^ '""""'

• -"•'""""n » the l,eartw,»«l, l,„«e>e,.

T.\BI.K 4—R<.|suits obtaiii.Hl in the treatment of jaek pine t^^st pie<.es. nsinjr a on.-hour
pres.s',;rc nerioil.

I nit No.

1321.

13:!l.

13tb
13.-)l.

1361.

1371.

1381).

1391)

140b
1411.

142b
U31i
1441. .

14.^.b .

14(ib

ll-l.

1481, .

1491).

;50b .

1511. .

!
.Vverage Mi.ifcture

t'oiitent

I
(

of oven-drv wt.)

.\verage .

34
30 5
32 "2

31 5
41

42 2
44 1

2!t 5
32
34 ,S

36 7
ri2-6

43 1

2.10
3;t 1

26 7
38
;«! 2
38 7
41 2

:«; 1

.Alwirptii.n |kt
cu. ft.

lb.

105
10 1

10
9 1

6

9 3
7-5

12 7
9 3
8 4

10 4
6-8
9-3

11 5
10
11 3
13 2
8 6
90
10

Penetration ( Heart »u<<l).

jl'n.satisfacUiry; erratic; eBtiniattil ai.raife
!

ii inch. (See plate 4.)

9-7
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l-lal> III

I'.Mi tijtiipii .jl.taini'l ill jaok |iiii.' In'iirtw.icnl tisini; a liiilf-honr pri«smi' |iitiiic1

.ni«.iir .i>ie-twelft!i aotmi! -i;-..-!. S«- Talili- 'A.
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Plate IV
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T»ni.i: r,.-K..Mill, nl.tni,,..,! in th.- tre..tr....nt ..f j^M^k piiu' I.-t im-v-. uxiuK n tw.,

fnit V,,.
Avfriinu Miiintiiii'

• iintt-iit

('; of iitfii'dry »t.

)

i;f.'a

i;t4»

136«
i:«iB .

IW.
l.»*»

l3!tB .,

140a
UU
U2ii
143a
144b
140«
I4ti«

I47a ..

I4Ha.

14!la

15<la

151a

A V cnijfH

.'UK
:*i ft

:« 2
:fl »
41 o
42 2

44 1

2!t ft

32 (I

H4 H
:«; 7
ft2 H
4.) 1

2."! CI

:« 1

2<; 7
SH (I

Mi 2
.•W7
41 2

.« 1

Al'wiriitiiiii ixr
111. ft.

IViii'tr«ti(in lilcartwipiKl.
I

iKairljr MtufaitDrv ; •iiiiiiiHhat iiiati,

1S«

( oinpiiniifr ,|,„ n.,-;Mlt.s .t;ited i.i Tables rj. 4 a.i.I 5 it i.m.v he noted that, in niafrial
"t appn.xiniafl.v .niiial moi.mur,. eonfcnt, satisfactory penetration was not se<'ureil
with press.ire peru.-ls „f half an hour ,.r one hour, hut that w,th a two-hour perio.l
reasonnhly s„t,.fa..tor.v penetration w«.. obtaine.l. It is c„nelu,le,l that ja-'k pine,
seas„ne,l t,, al«.ut the sta^e indi<-ated. .'an he satisfaet,.ril.v er..,s,.ted un.ler the eondi-
tions stated when a pressure period ..f n..t le.ss than two hours is used. Further tests" "-h.eh other pre.Mire perioils were use<I, eonfirni,><l th,- ahove .M.n.lusi.ui.

IIKMI.o( K

To aseertain the results oLtainable in hcniloek when ereosoted hv the u-ual
metl.od> a lar^e nuniher ,.f charKes. ea.'h .-onsistin^^ of alxmt twenty fst pie<'.s. wer-
treate, l,y various |,r,M'ess,s in enmmon eoniniereinl use. The [.enetration obtainedwas extremely poor and decidedly erratic except in occasional pieces in which indivi,lualpecuhantMs prohablv rendered the wood mu.di more easily pe.ietrahie. The attemptwas th,n made to secure satisfa.-tory i^'iietratiou by means of severe treatments in«^,ch luvssure periods up to U hour-, temperatures up to l'25^F., and pressures up to-no poumls per s.piar,. ,n,-h were employed. Tliese tr,.atments eorsi,|eral.ly increase,!
absorption p,.r cubM' foot but still failed to t'ive a .satisfactory ,h.„. (ra'thm. The
increa.s.Ml ahsorption was .lu.. mainly t,. jrreater eu.i penetration. It was found that the
test pieces Wore treate.l practically to refusal in les.s than fi hours

J ho employment of pr.'ssurcs CNceedin;; i>0(> pounds per square im^h is not feasible
in the onlmary commercial plant, and it was conclud.-,! from the results that raisin"
the temp,.ratur,. a urtlier l'.", ' or ."iO^ K. would not appreciably inorease ,H.netration. It

tlfe'e Cs'"'
"""'"''"'' ""•' ""''^' "'^'^ "«t'""'«- fo ^^- pained by further tests alonjr

Typical results obtain,.! Iiy treatinp for hours at 225' F. an,l 200 pounds persquar,^ ,n..|i (ma.xmium pn^ssnre I ein^^ reach,,! in 4.- minutes), f,dlowed bv a vacuum
,it .(. iM<'h,>s tor 1.1 niiuuti's, are shown in Table fi.
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\'\u\x 1!.— l{..»ult., oLtBint-d in tlir trpatinuiit of heiiil..<'k twt |)icen, usinn a »i.x li.nir

pr»>>i»ure period.

I 'nit N.i

Mill

S7li

Wh
fl»l.

XMi .

«lh
«*
IB«.

Mb
«M>
86b
liTI'

)Wb. .

rtflb

701.

rib
78b
7Sb
71b
7«>

.VvFr*«(f Mnlatiiri'

<'"iit-iii.

C; iif (ivin <liy wt.)

3U2
»i
M-4
19 3
»•«
WO
»-fl
111
177
ID'H
19-4
1II-7

IB n
!»'«
1»1

17-7

wr
1I»4

20-2

< II. ft.
I'imtratii.ii (II

III.

i>)i ;i >^iiit« iirii<ati»rni't<irv;

a 4 "liUhlly .mr \ im'li.

aMt
2H a
att.4

|H !l

27a
21t.4

2IIII

11 H
L'l 7
SAW
'M»
1K.0
M.ft %

19 t>

l.-i-.-i

24 •«

2H.K 1

21-11

2:« J

Other trciitiDfiit.'* wem tried in whicli priilnnjud preliniinnry sti>nmin»f, )ir.'liniMiiirv

yiifuuin, or preliminary soiikiiiK in imt preservutivc were resorted to. An i'.\ten<ive
investigntinn almnf those line< Ktill faili'd to yiehl the dosireil resnlts, iMiietratiou
reinaiintiR deciiledly poor. In view of tliis faet it in nnneiMV^sary to go into nil tiie

details of the test- made, Some Renernl statement- in this eoniieetion however n\av l.c

of ititerest. • The material iis.il was airdry or approximately air-dry in all ease-.
The effic; of preliminary st,"aminif at I'l) inmnds per s.pnire inch with saturated

steam f..r periods raiifrinR from two to twelve hours, followe<l hy vaeumn of itl in.'hes
tor one-half to two hours, wa- inve-tijrated. It was found that steaming' at 20 pounds
per square inch, even for two hours, retarded penetration of the preservative from the
outer surfaces and apparently caused serious damage to the wood: that lenptheniup the
ste.qmiu).' period apiMMired to imuso inerea-ed dama^'e i,nd further retarded peuetrati..ii.
While steainiuK may render p.-sihle the s.eniiuR of a satisfactory aU.rption per euhie
foot, it apiiear^ tliat such ah-orption is s,.,.,iivd ..iilv at the cost of serious d:i"ini.'e f..

the wood.

The effect of a preliminary vaeunm of ;>(i it„.l„,s for p.'rio,|s raiiifiuii from ..ii.. t..
hve hour- was uive<t mated. It w,is f-ound that preliminary Viwuuni tinded t.. iii..r..i-..

absorpiion per eiiliie Coot hut tliat any iuen-a-e in p,>netratio„ was so slipht as fi 1...

iMiippreeiahle.

For the puriMKc of ral-^in^' the temperature of the wood for some di,-fauee fr-in tli.-

surface to a point sufficiently hitrh to prevent the oil from conRealinK »s it peuetniteil
into the Wood, treatments were made in wh:c], the test pieces were soakixl in ,re..sote
oil at a temrxratiire of 100° F. nw\ at atmospheric pressure for several hours prior to
applyinp hipher pressi This ,,roeedure failed to yield satisfactory n-sulfs in r.-ard
to nenetration.

iv^vni
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KXl'KIUMKNTAI, KATA. I'AUT l(

TuflATMKNT i>f .1 \t K I'iNK XM' Kv^TKIIN IIkMHhU I'llH'MlMl H\ Si'l . HI. MrilloU

Xo siiti.-fartoiy iiictlind of ilii|iri'Ki,.itliii; ticmliick ImviiiK Imcii 'iimnl. it wa* i-'i|i

idorcil ndviiiilili- iit tln>' |Hiiiit tn :il>|irMi''li tlic pruldriii in aii ciitir.'l.v ilittiTriit way

Triiil th 'ritnri" iiiiicic 111 tlic t'tTi'i't iif iimkiiii; «iiiii

timber liifnrc iinimviiiitiim. with tlic iili-i i.f fiii'ililiitiii(f ixMictiiitidii and di»triliutiiiii

\i-n in tlit> iiiirfii .f tho

^1 |.r ;iti\i Tlii^ prinripli'. uliili' it \* n nvoliitioimr.v luic in wivni pri-civiitinn

i« ii'.t ( ntiri'lv new. 'I'liiT.' I- •i.iim' Ilouht

It i- I'.liiM'd tliiit the lir»t dcvclopnicnts wurth ini'iitiiminn in tliis (•(Uinortinn

lis ti jiiit wliiTi' and wiu'ii it cntrm:!

Ihi

ilfd.

A\i-lf pri ir to t!i|l. Til. priH'('«^ wiw tiiin- ii-iiMl 111 till' trciilniiiil ..f |).p|i'.

Siiie vit-w of niif 'f t!ie kuifr-ttke |'roiM<;tniiiK u>H(l in tli-

ihii -l)iiii'(alMiui actual st/t>).

I xiMrini'-lital inci^ll)^

Some developments iiluiifi; this line 9ubse<iuentiy nceurrol tioth in tifrmany iiiul on the

I'aeitic- eoast of America and attention lias also been occasionally drawn to the method

in technical pe"i iicals in recent years. Preliminary trials of the process in this

investifijatio to a recomiition of its possibilities uml attention wn- therefore

concentrate! jevelopment.
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Afl.T « hTK.. i.iiiiil»r of W.U with .... .A|H.riM.....t..l i„.„ lm... it «,„ f„u„.| i|...t l.v
fHt til.. I»,t r.j»..|t. «..r.. .,l,t„i,.„| h> ,.r.N|i„.i..„ i„ ,h.. ...rfu.,^ ,.f ||... ,i,„|H.r in..;.!..,,',
..f .1 .|H'«-i..l .l.,.nf|..r l.v ..i..,.,„ .,r pruj.v.i,.,., ..f „ knif.-l.k.. form ii. .tra.li.ti,..-
tio.i to th..«i. of n .•ir.MiJnr, r«tni.Kii|„r or oth.r form in .-row .«H.,ti. < ^...' I'lntc tl )

I.- .......ons U....I «..r- r..|..tiv..;.v \„ng „,„| v.t.v ....rro.v „„. v,.r.- «o „.h.|,. tiiut tl...
'7"""'" •" ""• "'"•'••« "' ••" "

' »"- V.T.V .li„l,t ...hI .., tl„.t tl... in..i,ioi., ..|„....| „„
«ft..r trctimmt mu\ w.-r.. l,.,r..|.v „oti .I.j... , s,,. |'i,.t.- 7.. TI... ..rr...,K,.,„...„ or
.(U...I..K of fl... .,..•„„„.« «„. f.mn.l to 1... „f „r...,t i.„,».r.,.,...... .S„.,..l.|.. ,.rrH,.K,.m.i.t
IN-rnnN of iioifor,., .hMrilmt, I tl,.. ,,r..-..rvHtiv,. ll.no.^hout tl... l.-..,.t...| „„„. in ..
roliitm-jy !.li.iri |i<rioil.

I'lat.. VII

Vu.
Ki... I

l""'' ,V~Jii''"' ''"'*inK iiici»i..n» Ufor.- treatment of thn tiiiiUr lactiml «i«).
V .,;. 2.-\ „.w ,how,nR ...o.sio..- aft^r (fv«t.....„t (»cn...l si/..-.. ( 1,.. i..ci.ion, havn ,.],««! u|. ,o ,„ „,

lif ilimiult to (liHtiuguiHh.

Th.-so incision?, as .iistin, t from round or othrr iiok's ,.r perforations, present to
th.. .Iiroct nction of the prpsprv..fiv,. ,, .mu-h h.rjr.r surface for (itnetration across tl.un
w.fl, the praai. thus > .ni..nhal .-.niiKMisatin^' for the fact that .vood is much more
easily penctrahlc with tnaii a.ro- th.. (frain, an.l "nahlinK a much morp uniform dis-
tribution of preservative to be ohtnincd than can usually Ik- se<-iirtMl in ordinary
I.ractiea It was also fou' 1 that by incisinir timber ii! t'lis v.-mv c-.-rrv niiit ir- i i-liir-

•

showed satisfactory peiiet . ution. .
».

Tests mad.> to detevmin.. the effwt of incising on str-.nKth Indicat.Hl that with
the type and arraiiKcnient of projctions used the reduction in strength was so sliKht
as to be rettligible.

mmA
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Mat.- VIII

!'*'tn-tratioM ;^Ktiuiii'il ill inri-ie<l iLi'iiOnck hiartwdod. usintr a 2-Ii(Hii- pri'sHiirr |«'n(i(l

liilKmt cine twelfth iictiinl s'.ze), See 'lalile 7.
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•tVCK I'lNK.

Ill view (if till' results ilcscrilit'd iiliovc (in 1ii'1m1im-I< it w;is (•oii>i(lcri '1 (lcsir:ililf l^i

invfstipite the cff«'<:t of iiioislons in the trcntinc'iit of jink i)iii('. After treiitiii»; :i

imiiilier of iliiirp's eonslsiiuy of incised te-t pieees it wiis foiini! tliiit witii similar

material in liotli eiises a soinewliat deeper and inueli nmre iniit'orin penetration than

was seeurexl with a two-hour ])r('ssure period in wood without ini'isions was ohtained

with a half-hour pressure period in in<'i>ed tiniher. tlie iletails of treatment heiuL'

other .X! identical. T.vpieal results ohtaini'd in the tnatment nf ineised jaeU pini

nith an oil temperature of ]s'}' ]•', and a pressure of ITT) pounds per .ocpiare ineh

(inaxinnini lieinjr reaehi-d in ahout 4(l minutes) fcdiowed hy a vneuum of "JO iiielies for

ir> minutes, are shown in Talde >».

Taiilk s.—l{e-idts ohtaineil in the treatment of inei>ed jaek pine te-t pieces. usiiiLr a

half-liour jire^sure iieriod.
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11 2

The outstanding I'csults of the investifiation are Urielly presented in Tii
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Plate IX
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(oN'ci.rsioN.-;

(1) Siili-I'iii'torv |ii'i]ilriitiiiii 111' cTi .!(• oil r:ni unci III j:i<k piiii' liciirtwodd

I'Vcii wlicii ihit tliiiri'iiiihlv ;iir-(lrv. Iiv srvcral prnci's-r- in ('niniiMn I'niiiiiU'ri'ial lisi\

11') J! y nn';iiis il' tlir iiii'i»iiiii iiii'tliii(|' >iili-.|'iii't..ry iii'iictriitiiiii r;iii !«< scfiiri'il

jack pine hcartwood, ev<Ti when not tlicrdUKlil.v iiir-dry, in a cuiisiilcrabi.v shorter time
iiid with Its- prrMrvativc per iMihie f'lot than wlieii tri'iitid miii

piiutration is niueli iiKire iniiturni in tlir iiiiiscd tinilier.

I'lirti ler, the

(d ) It dor- not appear pi s-ihl,e to sc •uro a sati.-l'actor.v penetration of ereo^oto oil

in ea-tern In niloi'k heailwoi'il, even when air-dry. liy procc-sc , in lYiminnn erimnioreial

(l) Air-dry eastern hemlock hearlwood can lie impntriiatecl with ereosote oil in a

tliorouf.''hly sati-t'aetory ami eeonomii'al manner hy means f the mcMsion metrioc

(-.) I neisiiif; timlier eaii-c- a slii;hf rediii'tion in it- sire.ifftli. 'I'his reduction,

liowever, i> so -iishf a- to he neirliflihle for all practical pnrpo-i's and is amply jiistitied

111 aecount of the hotter lu'otection triven to the tiirlxr, in treatment, as a rcsn It .,f

(tl) A tlioronf;h trial of the incision nictln 01 a conimeri'ia all' i> desirahle.

especially as results similar to those reported aho\ ,iuld almost without douht In

seenrrd in a nnmher of other species in addition to jr.i k pine and eastern lieml lek.

1 I'at.at.- apiluci tur
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