


One year ago the Missouri State Highway Patrol pio­
neered in an effort to inaugura~e a publication written by 
and for the laboratory technician. Suoh an undertaking 
cannot be maintained for a long period or continued indef­
initely without the wholehearted oooneration and support 
of the technicians of other departments. Limited funds, 
personnel, and materials have plagued the department in 
this work. This condition applies to other departments as 
well and may 1Je the reason why re la ti vely few e.rticles 
have been contrjbuted for publication. 

It is 'With regret that the :rti.ssouri Stti.te Highway 
Patrol announce s the suspension of this pubHcation for 
the duration. Tho.t tho need exists for such inf'orma tion is . 
quite apparant and it is planned to again resume publica­
tion aftor the i.va.r when fU.1;4ds and personnel permit. The 
department feels that tho time, effort, and monoy expended 
in this work has been amply repaid , by the many fine com­
ments rocoivod from tho subscribers. Articles for publica­
tion will still be accepted nnd if conditions permit 
issues may be publishod from time to time. All corrospon­
donce shculd be addressed to tho Missouri State H~ghwo.y 

Patrol, Jefferson City, Missouri. 



A scientific publication, issued monthly by the Lab­
oratory of the Missouri State Highway Patrol, through the 
interest and cooperation of police laboratory technicians 
throughout the country, THE TECHNICIAN is a non-profit, 
and non-copyrighted bulletin, edited by the personnel of 
the M.S.H.P. Laboratory. 
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THE COVER 

The cover photograph for this month accompanies the 
article on wood identification procedu~·os presented in 
this issue. The illustration is of a tangential section of 
a wood which shows the "ripple-marks" d l~ s cribed in the 
article. Pl~ 0tograph ta.ken on the Leitz "panphot" with a 
10 cm "milar" lens; exposure on contrast process film. 
Magnification (at 25 cm.) approximately two diameters. 
Shovm at a final enla.rgemont of approximately five diame­
ters in the illustration. 

Dark vertical streaks represent longitudinal sec­
tions through vessels. 

- di: -/1 

Responsibility for all statements nnde in matori:al 
published in this bulletin rests ~~th the author of the 
particular contribution; neither that material nor the 
editorial comments appearing herein are to be considered 
as necessarily reflecting the views or opinions of the 
Missouri State Highvvay Patrol, nor the Laboratory of that 
Departm0nt. 
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THE TECHNICIAN will be sent free of charge to . in­
dividuals or departments upon request~ Address all cor­
respondence to THE TECHNICIAN, Missouri State Highway 
Patrol, J .__; fferson City, Missouri. 
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TO THE READER: 

With this eleventh nu.mbor of volume one , wo complete 
the first year's publication of THE TECHNICIAN. 

During this period we have attempted to present ma­
terial which would be of interest to police laboratory 

· technicians everywhere, and which would be of value both 
to the experienced, and the relatively inexperienced ·work­
ers in the vurious phases of this work. We havo triod to 
offer the police labor::-.. tory worker something which was not 
otherwise obtainable in simifo.r form; to :mnintain tho pub­
lication and its contents on a truly technico.l plane vtl th­
out at tho sa.'Tllc time pcrmi tting thom to become so "deep" 
as not to appeal to tho average criminal investigator as 
well as the technical worker; and to represent tho atti­
tude and views of the different men in this particular 
field, insofar as was possible under the circumstnncos. 

As the Edi tors of THE TECHNICJJ\N, we cannot but be a 
little proud of our offorts. THE TECHNICIAN was initiated 
on a rather insecure basis and vias bogun vtl thout knowledge 
on our part as to how it would be a cccpted. 

Now, a year lator, vro may look back over thoso first 
eleven issues und realize that our objectives were -- at 
least in part -- accomplished. Informr:ttion has beon pre­
sented in this publication which should be of value to 
ovory polico worker. We have obtained f'.nd printed, the re­
action to our suggestion that an orgr~nization or society 
of police laboratory workers be fonned. There has resulted 
n greater expression of views and opir.ions. and a more 
free and friendly exchange of corrospondonco between the 
various laboratorios genc~ally. Lottors have been received 
in tho publishing labornto_r,J Yihich attest to thG immediate 
practical value which vo.rious articles have had in assist­
ing other 1::- ·Jora.torios in their work. Those lottcrs hn.ve 
done much town.rd encouraging continued publication of THE 
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TECHNICIAN, o.nd we deeply approcin.to tho interest which 
prompted those correspondents to wri.tc us of that inter­
est. 

Without the cooperation of other laboratories, and of 
other tochnioians; without thei'r contributions both for 
publication and in the fo:nn of lottors; ·without their sug­
ge"8tions and criticisms; THE TECHNICI.!':..N would n0t ho.ve 
been po n ible. It v.ras this cooperatLm, those 'contri­
butions, and these criticisms, which justified its exist­
ence, which vrore expressed in its contents, which modified 
and t empered tho entire substance of t l: ··, publication, and 
which permitted it t o bocomo whn.t it is t0 day. 

We arc ~:>articulo.rly grateful to t hose lo.bo ro.to~J 

technicians who have made literary contributions t o tho 
publication duri:ag this first yeo.r -- our t Lanks to,, 

( 1) RA.LPH F. TURNER, for his "Noto on the Use of 
Infro. Red Photogrnphy" which appeared in Vol. 1, 
No. 1, and f or tho book review and Technical Ab­
stracts presented in the so.mo issue. Also f or 
the technico.l note on page 23 of Vol. 1, No . 5. 

(2) JOSEPH K. BEEMAN, M.D., for his article on the 
B. & L. Smo.11 Littrow Spectrogr aph (Vol. 1, No. 
2); f or tho article on "Gun shot Wounds" pres ent­
ed in Vol. 1, No. 6. 

(3) R. F. BORKENSTEIN f or the mn.t0rial on "Crimina l 
Investigation and the Police Labor a tory" which 
appeared in Vol. 1, No. 2. 

(4) DAVID Q. BURD, f or his discussion of the 3-o.mi­
nophthalhydraz·ide test f or bloo d (Vol. 1, No .~); 
and for his conunentary on· the idcntifiootion ·of 
seminal sto.ins, 1:'mich appec.rod in Vol. 1, No .4. 

(5) To the Editors of the Bulleti~ of tho 
New York State Police; and t he Editors 
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B.C.I., 
of the 
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Royal Canadian Mountod 'Poliro 
porraission to reprint material 
lications, 

"GAZE'l1TE"; for 
from th.::ise pub-

And to tho many who wrote letters 
their reaction to, mid interest in, 
articles published. 

expressing 
the various 

At the time of this writing ~ it hns not boon de­
termined vvi10ther we shall continue publication of THE 
TECHIHCIAN for a sec ond year. That there is need for such 
a bulletin, thore can be no d·:·1ubt. That tho material which 
has been printed is of interest to tho readers is obvious 
from the expressions to that effect in letters received. 
Yet we have found it difficult to maintain the publication 
on a secure basis from the standpoint of its literary con­
tent. Material published, with the exception of that list­
ed above has come largely from the publishing labora t ory, 
and the burden of writing has rested heavily on the 
shoulders of this one laboratory. To this vre cannot object 
-- it was to be expected. But there does remain .the simple 
fact that it may not be possible for us to continue longer 
in devoting such a large amount of time to the preparation 
of this publication, 

In p '"' st issues, material coming frc·'.1 this laboratory 
has been drawn largely from "stores of knowledge " already 
accU.mulated, which could be adapted to use in THE TECH­
NICIAN. Much of the experimental work which served as a 
basis for these articles had already been performed before 
the first issue wn.s over begun. Sorn.e of t: . ~; contributions 
were n :rcwri-'· ·~-; s" of previously prepared, but unpublished, 
papers. Other :material merely represented wri tton reports 
of information which ·was felt worthy of publication,, · but 
which required little additional research other than n fow 
brief references, Thus, tho time consumed in preparing 
these articles and notes has been kept at a minimum. How­
·evor, if we aro to continue publishing THE TECHNICIAN, and 
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have at the same time to suppljr the greater part of its 
literary content, more and more time will be necessita ted, 
to tho extent that it could not be considered justified. 

THE TECHNICIAN will probably be continued into tho 
second year. Howeve r, it will be n e cessary to make some 
changes in the frequency ·with which it is issued. Perhaps 
if it wen issued every other month, snfficient material 
would have been received to permit public ~·~tion. It ~ght 
even be advisable to issue copies ~~thout any particular 
reference to time whatsoever,, merely ; reparing an issue 
when, and only when, a sufficiency of ma <.:: o.rial is received 
from outside laboratories. This laborator~ - is vvilling and 
ready to off -~ r its printing services to those technicians 
who vJish to submit sopiothing for publication. Could wo 
arrange to print an article from this department, for 
evecy one submitted from another laboratory; hovmvcr, it 
is doubtful that we could continue as in tho pP.st, and yet 
maintain the standards of tho publication on the same 
level. 

THE EDITOR 

11 

- =fl= -

CORRECTION: 

In the first article on "Wood Jdentificat ion Pro­
ceduresH J there was gi v0n an adri.-:- esr> fo:::-- the 1 -Ts. · c-i_ on.o. :~ Lum­
ber Manufacture rs As sodation in \!!:~'- s".1ing-i:;rYC.:.c :r-,- ~-.a ;:; b een 
brought t o our a·~-;tent ion t hat the C";c, _.~r "·('; +_; E-'"c r e1-3t. '.7:•.ddress 
of this ass ociation is now: 1319 18th 3trec-:::; , No!'·::;hwe st, 
Washington,, D. c. 
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WOOD IDENTIFICATION PROCEDUEES IV 

By John E. Davis 

Technician with the Laboratory of the Missouri 
State Highway Patrol 

ED. NOTE: This is the fourth in a series of articles on 
the subject of wood identification, and repre­
sents a continuation of that material presented 
in the February-March issue. 

IL 
- =rF -

Wood Tissue 

Although the general arrangement, as either vertical 
or horizontal, of the elements of vrood has already been 
discussed, there remains to be mentioned ' the- more detailed 
arrangement of the elements with respect to each other, 
and the effect that such arrangement may have on the 
macroscopic appearance of the wood --- such effect boing 
one of U~·3 main factors in the identification of a wood. 

In this particular explanation, reference is made 
only to the vertical elements of wood, unless otherwise 
stated, as it is the cross-sectional vi cvr of wood which is 
mo st significa:tl:bo 

Inasmuch as tracheids constitute the mo st common cle­
ment in the softwoods, and fibers the mo st common in the 
hardwoods., attention will be centered on t he remaining 
elements, and their arrangement characteristics. Thus, 
tho location and arrangement of paronchyma tissue, and of 
the vessels, may ·be most conveniently considered. 
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Parenchyma. Tissue 

The term "pnrenchyma" may be used not only to desig­
ne.te a particular type of coll, but al so tissue regions 
made up of that type of cell. These regions may, by their 
general position, be classified as (1) Diffuse, (2) Meta.­
tracheil, ( 3) Terminal, and ( 4) Paratracheil • 

Diffuse parenchyma is that parenchyma tissue which is 
scattered in irregular strands (vertically) at random lo­
cation, among the other elements of tho wood• On cross­
soction the cells appear as either li ~ht or dark cells, 
varying f rom few to numerous, and withoLt any particularly 
definite arrangement with respect to the other elements. 

1·Iotatracheil paronchyma is found :1.n concentric lami­
nae, i·unning generally parallel to the growth rings of the 
wood, and is placed vrithout respect to -+~he vosselsj so 
that in crr ~ s-section, it is seen merely as a lino or 
series of lines,, and ·with a generally circular configu­
r ation. Such tissue may be seen to best advantage in tho 
woods of the hickory group. The lines of metatrr.chcil pa.­
r onchyma arc usually much closer together (nnd more 
noticeable) in the late-wood than in the early-wood. 

Terminal parenchyma, as the name implies, is that pa­
renchyma tissue which may be produced by some trocs at tho 
end of tho growing season. It may bo a single layer of 
cells, or more than one layer, appearing on the cross-sec­
tion n s a light or dark line, soparating two growth rings. 
But for its presence, it might often be difficult to de­
t e rmine the exact line of demarcation betwe en the early 
and late wood of the growing season. 

Paratrnchoil paronchyma is t hat pa r cnchyma which is 
aggregated about tho vossels of a hardwood. 

There arc three main types of paratrachoil pa r cnchyma 
as based on tho form whi ch the tissue t a kes in enclosin~ 
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the vessels. Thoy are doscribed as: 

(1) Vnsioontric 
(2) Aliform 
(Z) Oonfluent 

In the vasicontric type, the tissue as seen on cross­
section, appears to surround the vessel in a circular ring 
or area. It may be from a few to many cells in thickness 
and is of approximately oqual thickness at all points a­
round the vessel. 

Tho alifo:nn typo is a modification of the vasicentric 
typo, to the extent that on cross-section the tissuo ap­
pears thicker in one direction than the other. Thus, it 
becomes more oval-shaped in formation, or assumes a dia­
mond-like configuration ~~th the longer axis of the dia­
mond parallel to tho circumference of tho tree. Tho tissue 
then, extends laterally in a wing-like formation from its 
center, and tho vessel• 

A further modification results in tho confluent typo 
of paronchyma tissue. Hero, the "wings" oft he laterally 
extending pa:ronchyma, instead of being free from cc.ch 
other, meet and produce a series ·of contacting tissue 
areas. Accordingly, althou~h there results a series of 
lines of po.renchyma tissue, unlike tho metatrachoil pa­
ronchymn, it is centered primarily with respect to vessels 
and the Jines n:r8 not of even thickness throughout. Nor 
are the lines of this tissue of so oven a distribution and 
spacing as is mctatracheil parenchyma. It may appear to 
run at diagonals, and to have branchiT~ li:::10 s duo to tho 
contiuuity of its placement from one ves sel to o.nothor. 

Vessels 

Vessels have already been defined · nnd discussed 
briefly. Hoi.vcvor , as in the case of parcnchynm. tissue. a 
more detailed discussion of tho characteristics of them, 
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and the effect imparted thereby to the mn.croscopic appear .. 
a.nee of wood, is necessary. An excellent discu~sion of 
these wood elements appears in the previously noted text 
by RECORD. The foll01ving material is to.ken directly from 
that work.* (Pages 41-44). 

"A cross-section of a vessel member (nnd also of a 
vascul~r tracheid) is convicntly referred to as a pore. If 
tho plane of section is through the overlapping ends of 
two members 1 the result will be two tangentfo.lly a.rrangod 
pores of the same vess el. Somo timos a tnngcntial row of 
four or five pores me..y represent only one vessel• The di­
runetor of a vessel may be fairly uniform throughout its 
course, but if its members taper at tho ends, the size and 
shape of the pores in successive sections "Nill oxhibi t 
considerable vuriution. Tho thiclrn.css of the secondary 
wnll varies greatly in different woods, and sometimes in 
different parts of a growth ring, or even diff erent facets 
of the sc.me cell. 

The size, form, and relative nur bcr of pores, and 
their arrangement with relation to one another nnd to the 
other clements, especially parcnohyno., arc o~cn higlily 
distinctive. Woods in which thi:; pa re~ r-. re of fairly uni­
form size and distribution or undergo onl;r gradual changes 
in these r espects during the grovrth of a season nre re­
ferred to .n :; "diffuse•poro.us" J on d those in which· the 
pores of tho inner part of co.ch growth ring exhibit decid ... 
ed contrast in size or number ( or both) to those of tho 
outer po.rt, o.s "ring-porous", Tho two typc3 i:ntergrado. 
Certain woods arc n.ornally intermediates, and so:ne kinds 
arc ring~porous vfnon grov..r:n in ono region., and diffuse­
porous when produced in a different envirorunent, In the 
same specimen, layers with well-developed late wood mo.y be 

* "Reprinted by permission from 'Identification of tha 
Timbers of Temperate North Americnt by s. J. Record, 
published by John Wiley & Sons., Inc. 11 

(10) 



distinctly ring-porous, whoren.s othur layers in -rrhich 
grovvth r;ua slow may be coBposed almost onti:roly of early 
1Yood and so o.pper..r diffuse-porous. Compn.rati vely few v~roods 
o.ro ring-porous and nearly all of them ar,e found in the 
north temperate zone. 

Po:rcs vary from minute and sco.rcoly distinct vtl th o. 
lens, to largo and r eadily visible to the unaided eye. 
They may be few to numerous 1 crowded to ·widely spaced, 
uniformly to very unevenly distributed. If they are not to 
numerous and crovrded, four fe.irly distinct typos a·f oc­
currence are usuo. l ly recognizable• nn.rneJ ;r 1 

(1) Soli to.ry 
(2) In nrultiples 
(3) In chains 
(4) In clusters 

The last three terms o.::rc chiefly for 
convenience in ::referring to the o.ppca::rnnco of tho pores to 
tho unaided oye or o.t low L1D.gnifico.tions. 

Solitary pores o.ro of conn.on occurroncc ~~th other 
f orms, but it is unusuo.l fo r all tho pores in n. section t o 
be isolated. Thoy arc usuo.lly circular or oval, in the 
lo.ttcr case with the longest 8.xis n c; rmally radial, A pore 
multiple is a. group of pores that o.re crowded together and 
so flattened a.long the lines of contact tbn.t they appear 
n.s subdivisions of a singl e pore. Tho nwilbor in a g roup 
varies fror:'l two to s 0voral or many, but tho cm;-unonost 
forms, cspccie..lly when associated ·w5th soli t£'.ry pores, are 
radial pn.irs or threes. A pore chQin is o. series or line 
of pores that are very close togethe r o.nd VJhon in c ontact 
·with one n.nothor preserve th0ir sopuro.to identities. Tho 
lines are generally ro.dio..l, but !'.la.y be t rmgontia.l or ob­
lique. A pore cluster is a small to largo, rounded or ir­
regular, more or loss isolated group of pores, frequently 
surrounded by pn.ronchymn. 

Vn.ri ous combinations ruld mul tip_licn.tions of tho fore-
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going types give rise to a groat variet;: of pore pf!.ttorns. 
Solitt·. ry pore! and srnn.11 nultiples may oxhibit n fairly 
dofinite rn.dis.l, dio.gona.l, or to.ngentia.l a l i.gnmont. Pore 
oho.ins so:rr e'L~.~1es occur succossi voly in long radic.l or ob~ 

liquo se:rios, Poro clusters mo.y be confluont r..nd f~om 
short to long oblique or irregular concentric bands that 
nre ~ontinuoue except for interruption by the ro.ys, The 
arrangement of pores is oft ;Jn co:1trollcd by the rays, 
particularly v1h ·'.Jl1 the rays o.re close together, or very 
large, Some of the most conspicuous patterns involve n 
combination of pores and other clonents, especially pa. 
renchyma. Po:re pattcr~s provide one of th0 most useful 
featul"os in identifyin;~ woods, but nllovinnce should be 
made for loea.l va1·iations and the offc..ct of rate of 
gro·wth." 

Thus RECORD has expressed the n~ture and significance 
of wood vessels, or pores. 

The Elenents of the Gyr:u1os~or.rn.s and tho Angiosperms 

Al thour;h reference hr.s frequently been :mn. do in tho 
preceding :mnterio. l t o the typ ~;s of vro..d_ in which particu• 
lo.r elomonts do or _ do not e.ppoar, it ; ay be vvoll to in• 
elude th · \ hero al l nt one polnt, in tat lnr for~. 

CELL or ELEMENT ----·---' 
(1) Woocl T:rr.chcid s (vertical) 
( 2) Ray T :, .r1d ,.'.<_. 13 

( 3) Wood :ear en 6hyma 
(4) Ray P~rcnchynD~ 
(5) Vessels 
( 6) Fibers 
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G YJ\':hJ S :?ERMS 

(1) Prose S & pre dominate 
( 2) Prcser,:c or o.bscnt 
( 3) Present o·r absent 
( 4) Pro sont 
( 5) Absent 
(6) Absent 



C ,LL or ELEMENT l .NGIOSPEPJlS 

(1) Vfood Trn.Qhe-;l.~s (vertical) (1) Prosont or absent. If 
pr·.·: sent, su bo rdina.te. 

(2) Ray T1~ache~d~ (2) Abs(.:1t 
(3) Wood Pt!:\r.cmqhyma (3) Prose~ ~t 

(4) Ruy Po l" nghyna (4) Present 
(5) Vessels (5) Present 
(6) Fibers (6) Present 

-- .. 
Other Chn.racteristics of Wood having Identification Value 

In addition to the o.ppearance of the oross--soctional 
cut of a wood, as discussed in the foregoing mo.terial, 
there is an additional group of cho..ro.cteristics imparted 
to a wood by w.rious other factors which bonr mentioning. 

The first of those is a chn.ra.ct0ristic which occurs 
in mn.ny of the o.ngi o sperms 1 notr.bly in the leguninosae 
(pod•beo.rinE trees). The peculiarity, o.s seen macroscopi­
cully, is designated a "ripple·m~rk11 effect, and is c~ue to 
the f or.r.i. or arrangement t~kon by tho individual clements 
or cells of the vmod. This n.rrangonont (r.1icroscopic 
feature) is called "storied structure"• Althnugh tho 
storied structure is _a characteristic of tho arrangement 
of the elements and tissues of tho wood (on a microscopic 
scale) t:10 final effect is often !7lorc plainly visible 
vvi thout the use of a microscope than vri th, o.ncl indeed, 
ripple marks rnny nppour moro distinct to the unaided oye 
tho.n Yd. th the aid of a hand magnifier. 

By "storied structure" o.s might weU bo judged fr~::-::: 
the nn.me1 i ::; 1~1oant the arrn.ngomont of the olornents of wood 
into tiers. By this is meant that instead of the endings 
of tho va rious elements (especially the fibers,- a nd the 
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upper and lower extremities of the rajrs) being randomly 
disposed as is often the case, they are all in parallel 
order ~· having their terminations along a ·:nore o:r less def­
inite and distinct line or plane which 5s parallel to a 
square c:ros ~ -section of the tree. The :ra:ys sometimes oc• 
cupy only a median position within the storied fibers and 
tracheids -- in other woods may of themselves produce the 
main-rippling effect; There may be various degrees of 
storied structure, either all of the elements storied, o:r 
only a part so arranged, in which cases there will be 
differences in the appearance of the :ripple mark as final­
ly viewed, and in the ease with which they may be soen. 

Ripple marks are seen on a tangential s ection of' wood 
such as mahogany, basswood, buckeye, and numerous tropical 
woods. They are see.n as very minute and fine linus ex­
tending at right angles to the axis of the tree. These 
marks arc not tho same as "wavy grain" o:r "fiddle back 
grain", boing qui to a: different thing. Also, they should 
not. be co.nfused vl/i th tho minute dips or depressions pro• 
duced on sono vroods by a mechanical planer. Examination of 
a split tangential section, or of a hand planed area wi 11 
permit their being viewed to best advantage. 

At times it ·will uppoar macroscopically that ripple 
marks arc present in woods not ordinarily considered to be 
chn.ractorizod by them, due to the presence of nuniorous 
uniformly arranged rays, or to rays cf unif'orm height at 
various ~ -,laces 1•1i thin tho vrood. Magnolia, y0llow poplar, 
Philippine Mahogany, and others -- even 1>1u lnut at times -­
may· so appear to bo marked 1v:i. th ripplo marks. A closer 
observation of o. larger area w:i..11 gono ro.ll:r indica to the 
true nature more accurately. 

?resow .J of ripple marks in a wood frequently servos 
as a most valuable identification characteristic. 

Somo of tho other factors which may be characteristic 
of a 1~rood, aro texture, grain, figure, odor, color, densi­
ty, etc. 
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Texture, grain, and figure, aro often usod inter­
changeably (as descriptive to:rms) by w~ny persons -- the 
parti culnr uso.ge oft on do pending upon ti:rn into re st which 
-the pa.rticuln.r individual has in tho vmod or lumber• 

Actually, texture should donoto t :r; rol c~ti vo si zo or 
quality of the elements of tho vrood specimen. Grain refers 
to their structural arrangement, and figur e to the pattern 
or design vi ~ lblo on a given surface of tho lumber -- the 
latter oft(m being a combinati_on of color n.nd cellular 
c onfi gu :ro. ti ons • 

Texture is generally referrod to as finoj mediumj 
coarse; uniform or uneven; smooth,. harsh, etc. If the 
elements aro quite -largo , tho ·wood wi 11 bo coarse in text­
ure. If they arc fine, tho vrood is fine textured. A wood 
such as aspen, in which o.11 elements are about tho srune 
size, would be described as oven textured, ·whereas in oak: 
for example, where there are two markedly different types 
of wood vr.i thin co.ch annual growth ring, an uneven te:turo 
obtains. 

Grain may be doscri b od in a numbor of diffe r ent vro.ys , 
depending on its character. It may bo straight, wavy, 
bird's eye, curly, etc., and mny be described further as 
fine or coarse, depending on the vridth of the growth 
rings. Grain may be interlocked -- that is, a part of the 
elements slant in one direction, adjacent to a layer of 
elements slanting in tho opposite direction giving a 
cross-grain ·wo od, somet ime s described (by its visual 
effect and appearance) a s "ribbon grc.in". When such a 
wood is split, a ro.dio.l section of tho wood will have 
sharp pro .~octions and indentations in alternating layers, 
due to this slanting _grain effect. This is well seen in 
the mahoganies, lignum vitae, etc. 

The wood technologist gcnorn.lly ~sea the term 
"figure" to incluµo all pattorn-liko n.rrc.r r;omonts of the 
tissues of 9. vrood. The ribbon grQin referred to above, 
11 fiddle-bo.ck" grain, etc. ar~ figures, resulting from the 
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a.rrnngement of t :hq elements , and tho consequent effect up­
on the light be~ng reflected from their surfaces. 

Color, luste~. scent, und taste arc also utilized to 
advnntage in idcntifico.tions of wood!' 

Thero exist woods of ~lmost any and every color, and 
such color may be a most valuable aid to tho identifi­
cc.tion of the wood • . Since, as previously explained, it is 
the hea:rt- · ~o od Vrhich is colored and iNhich COnsti tutGS the 
bulk of t 11c mr..ture tree trunk, one finds ·\; hat there is us­
un.lly some part of tho heart·wood on most i"rood specimens, 
so thD.t color may be used -to best n.dvr. r·~age in tho exami­
nation . In fact, it sometimes becomes dif f icult to identi­
fy o. specimen of the sapvrood (only) o .2 a tree vmich 
normf'..lly has c. prominently colored heartwood. Tho color of 
wood may bo changed somurmo.t by exposure to light, hea'b, 
·wn.ter, etc., although this is generally 01 ·.ly o. surface 
change. By cuttine; deeper into the vm od the origino.l color · 
and character is revealed. 

Tho luster of o. -:c:-O od depends upon the manner in which 
light is reflected from its surface ·by tho el ements and 
their contents, or arrang0ment. Luster is characteristic 
in having "depth" as contrasted with "gloss" which results 
mere ly from a polishing, nnd is supe rficial. Generally 
speaking, tho ho.rder woods arc more lustrous, and me~y vary 
in the appearr:..nca given from that of a hard "flinty" or 
vitreous lust er to a soft satin-like one. 

The odor of wood , 2.nd the taste may be highly charac­
tori stic~ Impossible of description, one cannot express 
the nature of this particular peculiarity in a verbal 
treatment. In order tho.t the factor mf'-.y bo utiliz ed in the 
identification procedure, the technician must be familia r . 
with tho scent of various woods , or have a standard col­
lection of woods for comparison. The odor of mn.ny vroods is 
sufficiently characteristic to permit an identificntion on 
that basis alone. Woods of tho "cedar" group are particu­
l a rly not ~a for their scent. 
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Tasto, like the ·scent, of a vrood may be character­
istic. However, this is likewise impossible of accurate 
description, is related to the odor of the vrood, and 
generally requires experience for recognition. Some 
persons find this characteristic more easily detected and 
identified than do others. 

The density of Yroods may al so give evidence of their 
identity. This, howevor, varies sufficiently in different 
specimens of the so.me species · o.s to be of a s00ondo.ry im­
portance in making an identification. The density and 
hardness, howover, may be judged rather roughly, and some­
times servos to distinguish two similar appearing woods 
almost of itsolf. Moisture content will affect tho appar­
ent density of n. wood, as ·will the proportions of spring 
and SUlllm or wood. The actual density of woods from a.round 
three pounds pe r cubic foot in some typos, to ne~rly nine­
ty pounds per cubic foot in others. 

Thus far wo have covered tho mai'.:1 points upon which 
wood identification procedures a.re buse d. An understanding 
of tho mo. '·erial which has already boor. presented should 
enable the reader to satisfactorHy folL)-N through a ·wo od 
identification procedure by use of the key. As to the key 
which is used, it is suggested that o:· ; or both of those 
mentioned previously, be utilized. Either RECORD, or BROWN 
and PANSHIN may be followed. A key will L )t be presented 
in this trco+::10nt of the subject, it becomes necessary for 
tho reader to obtain for reference one of those texts if 
ho desires to follov.r through a wood identification pro­
codurG_. 

In making macroscopic exc.minations of vYood, one 
gene rally requires nothing more than a sharp pocket knife, 
mid a small hand lens. As to lenses, a 10 or 14 power 
"Coddington", or a ''Ha.stings Triple" are suggested. A 20 
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power hand lens may bo used t"o advantage at times, but 
generally speaking the higher magnifico.tion is not needed, 
and tho restricted viow becomes an uncomfortable disad­
vnntago. The 14 povrcr i _s, recommended. Bausch & LoNb, and 
Spencer both manufacture such lenses. 

In preparing tho -rrood for oxn.r;iino.tion it is merely 
necessary to smooth off- a sm~'.ll area ( l sq. cm.) on tho 
cross-scctionn.l surface, ~ and exr..mine it with and ·without 
the lens, noting tho prc:sence or f.)~sc~" 0 ,..,... +h0 V!'!'ic-•_rn 

cho.ro.ctoristics previously mentioned, ns listed in the 
keys. A tangential and " a rndinl soction should nlso be 
smoothed off; at times such surfaces oxposed by splitting 
tho wood in the proper direction, may r ovenl the charac­
toristics even better. If the cross-section is slightly 
moistenec1

, the contrasting cellular e lements and colors 
often become more proninent. The knife us ,~ d must be shnrp, 
A razor blade is bettor than a knife, but naturally more 
difficult and inconvenient to use, as vrcll rs being · 1css 
permanent. Generally speaking, tho softer vroods require 
a sharper cutting instrmr.ont in order to ci.void tearing of 
the wood el o-:-- -i_cnts . In some instc..nces o. v;rood may be i­
dentified i.ti thout use of oi thcr a. knifo or tho lons, but 
this is only after sone oxperi onco has boon g~inod , o.nd a 
grouter knoi:dedge of woods obtained through previous ex­
aminations. 

NG.turn.lly, there are n gre:a t many woods in cxi stence 
which will not be idcntifio.ble by tho wood export . Numer­
ous woods aro not used cormnorcially , many a r o usep only 
for novolti.; s o.nd other itoms of little practical value. 
However 1 the texts gonero.lly list o.11 cornmcrcio.lly im­
portant woods , and it is priaarily these in which an in­
vestigator would be interested. Vlith a roason~ble amotmt 
of practice and oxporiencc, however, a large number of 
woods may be most roo.dily identified. Mo.ny of these have 
cho.racteri sties which pormi t identification o.l:rnost ' -at o. 
glance. In fact, the average individunl is able to identi­
fy many woods on tho basis of theso very charo.ctoristics. 
Ono has no difficulty in recognizing oak, mo.ple, yellow 
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pine, red oedar, walnut, etc., and this list ean be e~­
larged upon immensely. 

The identificati~n of woods is a matter whieh, lik~ 
all identification work, requires practice, and a definite 
knowledge of the correctness of ones' c;~nelusions during 
the learning stage. A written key is limited by the in­
adequacy of language to convey a writers thoughts, and the 
necessity for limiting the details included to a reason. 
ably small group. Too, in some instances there ere slight 
differences in woods which one acquainted with them 
through study may see, but which cam10t be de~cri bed in a. 
practicp.lly satisfactory manner. This is borne out by the 
fact that the beginner often has diffic~lty in differenti­
ating two woods (even by use of the key) Vllhere to the ex­
pert they are "totally" dissimilar. 

lt should be mentioned that while -the genus of woods 
ean almost always be distinguished, in s o :1e eases one can­
not differentiate species cm the basis ~f w·ood eharacter­
i stios alor , , Thus it is not possible to distinguish the 
various woods of the "red oak" group1 Eastern White Pine 
from Western White Pino, otc. However, this docs not 
appreciably decrease tho va lue of tho koy, nor the work of 
the wood technologist in his task of identifying speci­
mens. Other factors may be k:no'W!l which would indieat., the 
species, or it may be of no groat irnpcrtanee to make S6 
fine a distinotion. 

THE KEY 

Tho key is generally divided, either directly or in­
directly, into two primary divisions. The~o a.re ( l) the 
Gymnosperm~, conifers, or soft1'-roods; and (2) the Diooty­
lcdons, (Angiosperms), or hardwoods. 
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Under the Gymnosperms, the first classification will 
be in reference t o the presence or absence of r osin ducts. 
Pollov..ring this,, there ap9cars a description of the rol­
ati ve size of the ducts (-when pr esent) as "large", "small" 
etc. Presence or absence of paronchyma tissue may b o con­
sidered noxt; odor, color, and other factors being includ­
ed at various points, depending on tho manne r in which t ho 
key is arranged. 

Und.J r tho Dicotyl edons, the first distinction is made 
on the basis of the pore arrangement -- two primary di­
visions being the nring-porous" woods, and the "diffuse­
porous" woods. Thon, consider8.tion of tho character ( siz e , 
number,, etc.) of tho rays. Presence or absence of lines 
of parenchyma, r e lative size and number of t he pores, and 
other factors then considorcd. 

Keys accompanied by magnified pl: ·Jtographs are of 
especial value to tho beginner. ·with thorn , t he worke r may 
compare not only the written description, but his actua l 
spocim.:Jn as well. 

It is suggested that tho r eader, intere sted in wood 
identification procedures, or i n l earni ng how to identify 
th orn for the first time , obtain a standa rd t ext such a s 
tho so previously mentioned, and a set of kno \\111 woods for. 
examination and ?Ompn. rison. 

In fut t1 r c issues of THE TECHNICIAN, ther e will appear 
discussions of individual wood spo cimons., including de­
scriptions of their moro important clmracteristics, plus 
n ntation of their commercial use, importance, etc. In them 
it vdll be assumed that the reader has unde rstood that ma­
terial presented so f a r, and that h e is undertaking the 
study of known specimens in a systomo.tic manner. A koy 
vtlll not be pre sented hero. 

- #= -
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OF INTEREST: 

The fre,..,11ency vri. th which viscera, remc•'ed from an al­
ready-embaL_c d body, are received in the police laboratory 
is such as to lead one to the conclusion -that something 
should be done which would assure a fewer number of such 
occurrences. Bodily organs, if they a.re to be completely 
and satisfactorily analyzed for poisonous substances, 
should be taken as soon as possible after death, and 
certainly before the body is embalmed. Chemical tests for 
certain of the corrunon poisons are vitiated by the embalm­
ing process, and the problems of the analyst increased 
considerably in others due to the presence of embalming 
fluid and its constituents. It has been reported by vari­
ous workers . that cyanides are destroyed by the · formilldo­
hyde embalming fluid, and may not be detectable although 
originally the cause of death. And certainly the rather 
corrunon request that one chock fo:r methyl alcohol poisoning 
in such viscera is a most discouraging challenge. Traces 
of alcohols arc difficult to identify n.t best; what chance 
has one to idcmtify a relati voly "trace" amount of one in 
the presence of a superabundance of another alcohol, of 
forme.ldchyde, and other vola~ilo organicsl 

By instructing the investigating officer in the im­
portance of securing unembalmed specimens, a greater de­
gree of control ovor this situation is possible. Ncverthe.:. 
less thorG arc instances in ·which the bocl:.r is embalmed be·­
foro an investigator has even the opportunity to obtain 
viscera evon if he had reason to boliove it necessary in 
the first place. And in some instanc 0s, suspicion of 
poisoning is not aroused for some little t~ .mo after death. 

It ha u seemed to the writer that possibly something 
besides educational matters could bo used to help prevent 
this situation. Education of tho county coroners is ad­
visable, but at tho same time not overly satisfactory con­
sidering tho fact that in many states no particular quali­
fications are domnndod of thrJ mon who fill that position, 
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and thG fact that tho torm of office vo.rios such that a 
rolutively froquont turnover obtains. 

Possibly a law could bo enacted which would prevent 
embalming for so me.ny hours after tho doath of an indi­
.vidual, or unti 1 certain dofini to steps, had boon tak0n to 
asccrto.in tho cause of death beyond tho ordinary coroner's 
inquest. 

With this in mind , '.' tho odi tor wrote to ono of tho 
readers of THE rrECIDHCIAN~ who is presently employe d in a 
state police laboratory ·: as a technicie.n, a nd 1nho v.rD.s 
formerly a mortician himself . Feeling that such an indi­
ndual would u.pprociate both sides to this question , the 
matter was brought to his uttention for consick ration. H~.s 
reply; vvhilo not intended as the ulnst n hd finaf. word" or! 
the su·bSect~ should be cif int e rest~ Pe rhans others wou1d . 
c'uro -CQ ! offer- addi ti6rtal cornmont. ... . ... 
. ~ . . 

Editor THE TECHNICIAN 
Missou ri State Highway Patrol 
J~ffcrson City, Mis ~:>our1..-, 

Dear Sir: 

You ho.vo brought up an interesting subj Gct ·vfil .~n · you . sp ·;ak 

of a law concerning t}1 0 length of timo 'Nhich mu st · c lnpse 
boforo tho o:mbalr.ung procedure . This is a subj ect which 
covers a 1vido area c.s you are dealing ¥rith r e ligion and 
with an objoct which is dear to the survivors of tho de­
ceased. Speaking from tho ombnlmcrt s point of vievr there 
are certain post mortem cho.ngos which occur in a body 
which rogulat 9 the success of the cmbr.lming procedure 
especia lly ffom a co~motic point of view. I f ri gor · mortis 
has developed n.nd subsidod tho ombulming fluid has practi­
cally no offoct to'Ward rJgidi ty, A long clnpse of time 
vdll also present post mortem staining, especially in tho 

· casos of sudden death o .g. cardiac diseases or accidental 
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death. This staining cannot bo eliminated in tho embalming 
process. If no IT1.cthod of pr osorvation is attainod soon 
after death, gases due to bacillus will develop and might · 
finally ovolvo into tissue go.s, which is tho horror of all 
embalmers, as it cannot be completely el:lrninatod. This, of 
course, does not occur if tho body is kept in a place 
where tho temperature ranges around 40°F. Again if a long 
time e lap sos between deo.th and ombo.lmi! ,_; tho blood has a 
tendency to coagulate forming clots whic~1. prevent propor 
circulation of tho embalming process, t U .. s,, naturally, 
nocessitn.t o::: a long and laborious procedure. 

The hu..""!lan body is usually held. dear to the noxt of kin nnd 
any law that would prohibit tho burial of that boc.ly or 
prevent the family from having access to it for a long 
period of tine would have grco. t ropo r ct· s sion among tho 
laymen, especially among certain reli gious sects which 
pro.ctico the burial of their dead boforo tho second sun­
dovvn and whose belief p: ·ohibits tho embalming of their 
bodios. This, undor ~:r"c o..nd , is the vimvpoint of tho em­
balmer. I agree tho.t t h o coTIL.vaon practices som0time inter­
fere with tho po lice f'.n0.lyses, but I lay tho blame on a 
probable misunde r standing by the local o f fi cers of our 
type of work and tho no co ~=> sity of the time clement . I ho.vo 
alvm.ys n.dvoca.ted tha t th o coronor of th·J county should be 
qualified for his of fice by being n liconsGd M. D~ or 
should h~ve accessibl e a medical oxaminor to appear on 
co.ch case f or ad~r:i.c o $1 t his -:no ' ~ ld oliml.m~t e all of tho last 
minute c.rr~.n gmri.0rr :~ 3 or.1. c.:.r~r) ·~ 1 si cs n.nd oxa!ni rn;, t ::;.ons ~ My 
personal o:z:p c d .cn c o h~~ 2 t o.u. g)1t mo t ho. t th r, r;·.rlj o rity of 
coroners in ov.-r · rcsp cv~· :. j_"l:-o couJ1ti o s d.0 n o·t; kr.ovr the 
differDnco b ·:·G7h.'· 'n tho mrrtc.. ta :rsus r.nc_ th e .p!:' . .lm c!.~: ' c.rch and 
these a:rc thu mun -.vho a :r o to decldo t h • .:., cc.use of doo.th . I 
beli eve t hat u gr eat d0a l of thi s do ~ ~y ~n i~vost igntions 

o.nd o.naly .J s c oul d bo olimi nutcd by n. bo ~ ·0 r ~ndorstnnding 

between t ho l r:.bo:r·ato r y; s invo sti gatin~ offJ. c crs o.nd local 
officio. ls. This could only be done by ~n oducn.tionn l 
progr2~ . The only prnctical method thr~ I can sec in de­
laying the embalming would be for on.ch loco. l:l.ty or en.ch 
funern.l home to install a cooled morgue or· recosses where 
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the body could be mainta.inod around 400F• as once putre­
faction begins it is pra.ctica.lly impossible to stop es­
pecially if tissue gas fonns. 

I have given this great consideration during tho past nino 
y0ars and have discussed this ma.tter ·with various patholo­
gists as well as some of tho leading instructors in em­
balming in the United States c.nd thoy o.11 concurred with 
mo in the above. I realize that thero are many who will 
not agree with me ~nd I assuro you that I am open to 
criticism and as o. pro.cticing technician in c. police lo.b­
orn.tory I ror.lizc the obstacles we must o.11 overcome in 
our analyses o.nd work. 

Hoping this 
C OlTUnent r 'U 

remain, 

answers your inqu~ries and assuring you ~ny 
care to make will be grently approciatod, I 

Sincerely 

(Signed) 
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LETTER TO THE EDITOR: 

The Technician 
Missouri State High~~y Patrol 
Jefferson City, Missouri 

Gentlemen: 

I have received several copies of THE TECHNICIAN and sin­
cerely believe that it has a very important place in the 
development of a real "Police Science". Your suggestion of 
a society of police laboratory techniciaDs strikes me as 
something which a.11 the men in our field should welcome 
and support. In these unsettl~d times it will be difficult 
to organize but a proper nucleus could be fornIBd and the 
plans laid for post war expansion. In my own case I am be­
twixt and between going or staying. However if I do go I 
would be pleased to know that things are. being done to 
further such an association during my absence. 

I am a graduate of John Carroll University, Ph.B. vvith 
aciences (1931) and the Cleveland Law School L.L.B. (1941) 
and a member of the State Bar (1941); a member of the 
Cleveland Police Department since 1935 and assigned to the 
Scientific Identification Bureau since 1940 as a chemist 
and ballistician. This bureau has tried to keep up with 
the latest developments in Police Science and I can truth­
fully say that our standards, methods a.ncl variety of serv­
ices will compare favorably with the best police labora­
tories. Still we realize the necessity for some method of 
exchanging information on new ideas and methods wi·th other 
laboratories. 

In view of this I am passing on to you , for publication if 
you see fit. a procedure for recovering serial numbers of 
tires which have been ground or cut off~ This is a timely 
subject and I have been unable to locate any published 
matter on a similar procedure. 
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Two tires were submitted to this laboratory by the Auto­
mobile Bureau requesting that I attempt to rocovGr the 
serial numbers which had been filed off. Several such 
cases had gone through our courts and the guilty parties 
acquitted because ownership of the tires could not be 
proven beyond a doubt. After considerable :reso~rch and 
applying all suggested methods to no avail, tho nu.."!lb ors 
being vory deeply ground off, I arrived at the following 
procedure: 

A Procedure for Recovering Serial Numbers Ground or Cut 
off of Tires or Rubber Art~_ cles. 

Take a cotton svvab - soaked in Carbon Disulphide and 
apply to t lte place the serial numbers should be. If tho 
grinding has left the surface very rough it nay be smooth­
ed 'With fine emery paper, but only to take t he loose 
particles of rubber. The Carbon Disulphide does not erode 
the rubber, as in the case or recovering numbers from 
metals, but merely forms a gelatinous coating of rubber 
which must be rubbed off vdth the cotton svmb. Carbon Di­
sulphide is highly volatile and if pormitted to evaporate 
th~ rubber percipitates out in its original form. The rub­
ber also porcipi tat es out on the svmb,, vhich therefore 
must bG changed frequently. For this reason it is neces­
sa ry to firmly rub the area ~~th tho soakod swab. 

Tho numbo rs come up slowly, even slower than with 
metal and I find it a groat help to work with a daylight 
lamp casting un oblique light across the numbers. Once the 
numbers aro rccovcr0d they usuo.lly become cloarcr aft er 
tho tire has set and the rubber has had a chance to . re­
harden. Apparently no permanent damage is done tho tire. 

In some cases different numbers may bo a.t their best 
when others arc not so clear and mny fade before the 
others a:re recovered. Therefore I mnke a box chart sepa­
rating t lJ0 space for each figure and merk in each numeral 
as it becomes most distinguishable. This i~ good practice 
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with metals also as this same difficulty is encountcr0d 
with meta.ls. 

PERCAUTIONS:--Carbon is very poisonous, volatile and 
inflammable. Therefore tho work must be carried on in o. 
well ventilated place and away from sparks or flame . Also 
the technician should not continue its use for too long at 
a time but should switch back and forth with other work. 
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Very truly yours 

Bernnrd J. Conloy 
Chemist & Balli stician 
Cl oveland Police Dept. 
Cle....- eland, Ohio 
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