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(1) Tangential view of rays in Douglas (2) Spiral thickenings in the tracheids
Fir. A resin duct appears in the of Douglas Fir. Two bordered pits
fusiform ray in the center of the are visible in the upper left hand
picture. 10x-10x. corner of the picture. 10x-45x.
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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 TECENICIAN is a non-profit,
and non-copyrighted bulletin, edited by +the personnel of
the M«S.H.P. Laboratorye.

- -

This month's cover carries a photograph of (1) & tar-
gential section of the wood of Douglas Fir (10x-10x),
showing the vertical tracheids interspersed with medullary
rays (cross sections of the latter). Spiral thickenings of
the tracheids may be seen here and theres A fusiform ray
(one containing a transverse resin duct,) is visible near
the center of the field, (2) Shows at higher megnification
(10x-45x) the spiral thickenings in this woods A few bor-
dered pits are visible in the field also., Hand sections,
clarite mounts.

.

Responsibility for all statements made in material
published in this bulletin rests with the author of the
particular contribution; mneither that material rnor the
editorial comments appearing herein are to be considered
as neccessarily roflecting the views or opinions of the
Missouri Statc Highway Patrol, nor the Laboratory of that
Dopartment.

- -

THE TECHNICIAN will be sent free of charge to ine
dividuals or departments upon requests Address all cor-
respondence to THE TECHNICIAN, Missouri Stete  Highway
Patrol, Jefferson City, Missouris.
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ESOD IDENTIFICATION PROCEDURES #II
- — ]

By John E. Davis
Technician with the Laboratory of the Missouri
State Highway Patrol
ED, NOTE:
In the January issue of THE TECHNICIAN there appeared
the first in this series of articles on wood-identifica-
tion. The present discussion 1is a continuation of that

article.

- m e

Types of Woocd Producing Plants.

There are a number of plants from which woody sub-
stance may be obtained, but generally speaking, all of
that material which we know as "wood" is derived from
those plants known botanically as (1) the Gymnosperms, and
(2) the Angiosperms. These are the two classes of plants
which concern us here === accordingly a brief comment on
the two is in order.

THE GYMNOSPERMS :

The word "gymnosperm" indicates "naked-seeded plants"
and hes reference to those plants which do not bear their
seeds within & closed structure or fruit as the other
seed-bearing plants do, but rather exposed, generally on
the surface of a cone-scale. Almost all of the gymnosper-
mae have narrow, necdle-like or scale-like evergreen
leaves, and bear cones. Such trecs as the Pines, Firs,
Spruce, Larch, etc. are of this type, Wood from the
Gymnosperms is known +to the wood-technologist as "soft-
woode"  This group, as will be mentioned later, forms one
3f tﬁe primary divisions of the woods as described in the

key ‘e
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THE ANGIOSPERMS:

The Angiosperms are those seed-bearing plants which
produce their seeds within a closed structure as & pod,
nut, berry, or other fruit, Under the Angiosperms, there
are two sub-classes. These are (1) the monocotyledons
(grasses, palms, etc.), and (2) the dicotyledonse* Both
of these sub=classes include many varieties of plants, but
only among +the dicotyledons are there any true wood-
plents, Such trees as the Elm (Ulmus), Ash (Fraxinus),
Oak (Quercus), Chestnut (Castanea), Birch (Bctula), etc.
aro of this type. Generally the plants of this group have
broad leaves, as compared to the narrow needles and scales
of the evergreens or Gymnosperms.

From this it should be apparent that the main concern
in the identification of wood, is with the Gymnosperms (or
" softwoods) and the dicotyledonous Angiosperms, The lattor
are known as "hardwoods".**

e o

* In an article such as this, it is necessary that scien-
tific terms be employed from time-to-time. The reader
is urged not to "skip over" such terms merely because
they cannot be pronounced at sight, are large, have &
Latin derivation, or otherwise lack immediatec significe
ances If such material is to be meaningful, the terms
used must be exact. The proper names for the various
woods and wood-elements are no more difficult to remem=
ber than are common terms, once they have been learned-
=--and they are much more significant., '"White pine" is
indefinite -~ "Pinus Strobus" is not,.

** The terms "hardwood" and "softwood" do not mean specif=-
ically hard wood and soft wood respectively, but only
indicate the general tendency of the group to be hard
or softs Some of the softest of woods are actually of
the hardwood group (basswood, e.g.) whereas some of the
softwoods may be quite hard in comparison (red cedar,
yow, otc,)
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The Elements of Wood

Wood is not a solid substance as is iron, copper, or
glass, but is formed of many minute eclements known as
"cells"., These cells are produced by the division of oth-
ers already existent. In plants, there are certain regions
of tissue which have as their function the production of
the cells which later becomo differentiated into the many
different types found in the more mature section of the
plant,

In woods, there arc found four main types of elements
or cellse Thesc four clements are:

(1) Tracheids

(2) Fibers

(3) Parenchyma cells
(4) Vossels

These cells are distinguished from one another on the
basis of morphological differences in character -- size,
shape, thickness of the walls, function, etce.

Essentially, cells arc microscopically small box=like
structures, ranging from a morc or less cuilcal shape, in
the parenchyue, +to elongated spindle-like forms in the
wood fibers. The walls surrounding the cavity (lumen) of
such cells are not solid and unbroken formations, but have
small "windows" or gaps here and there, which permit pass-
age of food meterials from one cell to another. These
"windows" are kuown as "pits." Pits may be "b.rdered", or
"simple"., The type of pitting which one finds in a cecll is
a valuable characteristic in indiceting which of the four
types of elements may be represented.

Simple pits are generally scen as rather large open=-
ings in the wall of a cell, seemingly being nothing more
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Figure I—Diagrammatic representation of simple pits of a softwood. The

cells shown are parenchyma cells forming a ‘wood ray’ crossing
the vertical tracheids.
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Tracheids of a softwood showing bordered pits -both in ‘“‘face

Figure IT-—

and in cross section.

’
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then a blank spaée in thevcéll welle Viewed in cross sece
tion, simple pits are observed to have a constant diameter
throughout tho thickness of the cell wrll, (See figurc I.)

Bordered pits, on the other hand, are somewhet more
complex in their make-up, and present o different appear-
ance altogethers Further, there are a greater number of
different forms of bordered pits than c¢f simple pits. In
bordered pits, +the opening or window in tlc cell wall is
larger on ocic side than -on the other, so that in cross
scetion it appcars as if a perforated dome had been built
over thc original opening, Thus, in face=-vicw, the bord-
ered pit appears to be a ' very small aperture, surrounded
by a circular cor oval ringe The size, shape, ond arrange-
ment of these pits often serves as a valuable microscopic
identification characteristice Usually a pit in one cell
wall opens directly into & similar pit in on adjacent cell
so that a "pit-pair" obtains, giving in cross section of
bordered pits, a hollow lens-shoped formation of the cell
walls at thot pointe (Sce figuro II.)

Returning to o consideration of the cells of wood, it
may be well to describe more fully the characteristics of
the individual elements,  with a prcsentation of their i-
dentification peculiaritics. i

TRACHEIDS

These cells arc generally box-like in shape, are much
longer than they are wide, end in cross section may be
rounded, square, or rectangulare The long axis of the cell
is gencrally parallel with the vertical (long) axis of the
treo‘trunk, and the ends of the cells are usually tapered
to a point, though they may hove a more blunt or squarc
end in some instances, Blunt-ended +tracheids arc moro
often found among the cells of the "spring wood", vherecas
the pointed <type occur more frequently in the “summer
wood"s Tracheids have bordered pits onlye. In some woods,
the cell wnlls of +tracheids develop what arc known as
"spiral +thicienings", Thesc spiral thickenings may be
easily seen in a microscopic scction of some woods, and
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resemble coil springs, They are especially prominent in
Douglas Fir (Pseudotsuga taxifolia) and may serve to dis-
tinguish this wood from others (Larch) where ordinary
means faile Tracheids may occur in the hardwoods; they are
the predominating cell in the softwood groupe.

FIBERS

Althougt. in the paper making industry, and others,
various types of cell structures may be regarded as "wood
fibers", this term is reserved by the wood-technologist to
a particular type of cell having certain specifie charac-
teristics,

Fibers are long, spindle-shaped cells, and are found
only in the hardwoods. They may have either bordered or
simple pitse They are the cells which lend strength and
hardness to those woods, and are peculiar ‘in that the cell
wall is especially thicke In fact, the lumen or cell cav-
ity may be almost completcly absent due to the thickness
of these walls.

PARENCEYIAx CELLS

The cells of this group are the food-storage cells of
the plante They are generally box~like in shape. In view
of their function, they have, as might be expected, rather
thin walls (gonorally) and have only simple pits, They
occur both in the hardwoods and in the softwoods.

VESSELS
Vessels are not individual cells as are the other

elements of wood, but rather are clongated tubular struc-
tures formed by a combination or union of adjacent cells

* The term "parenchyma" is frequently applicd to the tis-
sue formed of those cells, orto aggrogates of the
cells at various places within the wood.

(7)



which are specifieally adapted to this purposes These cle=
ments are found in vertical arrangement in the hardwoods
(Angiosperms) and are produced by & process in which ade
jacent end-walls of the cells are dissolved away, leaving
a single tube-like structure known as a vesrel, (In crosse
section of %l wood these vessels may be seen as cnlarged
epertures called "pores"e They are particularly prominent
in the cross=-scctional view of ringeporous woods such as
oak, chestnut, elm, ctc., where they may form the greater
part of the spring-wood; or may be seen in longitudinal
socction of the same woods, as finc, long, gro ves or de=
pressions.)

When the end=walls of thesc cells 1s dissolved away
to form a vessel, therc may be left a sort of "scive" for-
mation where the end-walls wore. This structurc is known

as a "perforation plate", and is of wvaluc as an identifi-
cation characteristic (microscopically), due to the fact
that wvarious forms are taken by them, deopending upon the
type of wood conccrned, Vessels do not occur in the soft-
wood groupe

Although not an element of wood in the ordinary sense
it might be mentioned that another featurc of wood exists
which also may be likened to cell-structure, and which is
of value in identification proccdurcse This is the "ty-
lose," Tyloses may be defined as "proliferations, into the
lumens of dead +tracheids and vessels, of parenchyma
cells"s Tracheids have a relatively short life, and after
such a cell dies, (especially at the region along which
the hoartwood and sapwood join) living parcnchyma cells in
the sapwood may makec intrusion into the cavity of the tra-
cheid, via the pits. In other words, the thin cell wall of
the parenchyra ccll, in growing, expands and forces its
way into the cavity of the non-living adjacent cells,
where it again expands to form a frothy filling in the
cavity or lumen of tho tracheid or vessels Tyloses arc of
common occurcncc in some woods, and may sorve to distin-
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guish closely related species. Thus, the pores (vessels)
of white oak are gencrally plugged with tylosss, whereas
the vessels of the Blackweoak group are not so filled.

A last feature which bears mentioning in connection
with our discussion of the eclements of wood, is tho "resin
duct". Resin duets are not cells, but are merely tubular
spacoes (othoriise similar +to vessels) found in certain
woods, and roprescnting the absence of cellular structurce
Resin ducts occur only in the softwoods or Gymnosperms,
and arc found in but a part of these, Thcy have no wnlls
of their owm, Lut rather are formed by the arr:agement and
prescnce of the surrounding cclls. They are generally
classed as "intercellular canals", and frequently contain
rcsinous substances which may be secn in woods such as the
Pines. Resin ducts are particularly prominent in the
Pines == especially sugar pine -- wherc they appcar as
small brownish flecks on the end or cross scction of a
specimen of the woode The color is duc to an exudation of
resinous compounds, With the unaided cyo they sometimes
appear white, although +this is due to the surrounding
cells (parcnchyma tissue) and not to the resin duct itself
( spruce, esgs) Resin ducts, unliké vessels, may be hori-
zontally (as well as vertically) placdde.

(To be Continued)

NOTE: IN THE DIAGRAMMAT IC ILLUSTRATION OF SIMPLE PITS IN A WOD RAY (FlG.l),
IT APPEARS THAT THE RAY CELLS MERELY FORM CHAMBERS WITHIN THE VERTICAL
TRACHEIDS. ACTUALLY, THE RAYS ARE WCDGED IN BETWEEN THE VERTICAL EL=-
EMENTS, ALTHOUGH THE END=-WALLS OF THE RAY ELEMENTS ARE FREQUENTLY CO=-
INCIDENT WITH THE SIDE WALLS OF THE VERTICAL CELLS.
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EDITORS NOTE: ==

This issuc of THE TECHNICIAN represents a combination
of the February and March numbers, Wo had originally plan=
ned to publish twelve copies during the year; however, the
February issuc has been so leng delayed, due to unavoide-
able conditions, that we have deecided to combine thesc two
nenths and issue but eleven numberse ‘

The third in the "Wood Identification" serics of are
ticles is precseated immediately following this notes O=
riginally written for the March issuc, it has boon placed
hore in ordor that space may be reserved in the April is- .
suc for othor material, :
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WOOD IDENTIFICATION PROCEDURES #III
By John E. Davis

Technician with the Laboratory of the Missouri
State Highway Patrol

The Arrangemcnt of the Elements of Wood

The cells, or elements, of wood may be arranged in
two general fashionse-vertically and horizcutally.

The vertical elements are usually the ones most con=-
spicuous, and the most numerous. In these, the long axis
of the cells are parallel to the long axis of the tree.

The horizontal elements are those in which the axis
of the olemonts are at right angles to the axis of the
tree, and, taken collectively, form what are known as the
"wood rays" (moedullary rays)e It is thesc rays which are
so prominent on certain cuts of some kinds of woode For
example, the large "flakes" seen on quarter-sown oak, and
running generally at right angles to the grain, are sec-
tions through such rays,

THE WOOD RAYS

As secn on the end-section of wood, the rays appear
to extend outward, in spoke-like fashion, from the center
region of the treces As a troe grows, morc rays are pro=
duced, beginning at different points, so that they do not
always extend from the center of the trunk, although once
begun they are not discontinueds Viewed in eross scction
the rays may appear as narrow lines ranging from hardly
visible flecks or lines of from one +to hundreds of cells
in height, and renging in length from hardly visible with
a magnifier to two or threc inches longe The rays may be
from one, to twenty or thirty cells in widthe
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Rays which are only one cell wide arc called "unie
seriate" rays., These may range from one to fifty cells in
height, and are found ospcecially in the Gymnosperms. Rays
of two cell width are designoted as "biseriate", and those
o number of cclls wide are "multiseriate". In Gymnosperms,
the ray cells may surround a resin duct, in which casc the
rey is described as "fusiform".

When viewed macroscopically, the rays of certain
woods, although uniseriate, appear to be much larger than
they really are due to a closc arrangement of such rays.
In this case, an "aggregate" ray is said to oxiste Aggre-
gate rays may bo seen in a number of woods~=particularly
in alder.

Rays arce formed prodominately of paronchyma cells in
all woods, and only of parenchyma in the Angiosperms. In
certain of the softwoods, ray tracheids arc founds Ray
tracheids may have smooth innor walls, or rough (dontate)
inmner walls, which factor may serve as a valuablc micro=-
idontification charactcristic, '

In addition to classification of rays into uniscri=-
ate, biseriate, or multiserinte; simplo or compound (ag-
gregete); rays may also be cither Mhetorogeneous" or homo=
genoousY .

In softwoods, homogeneous rays are those which are
composed only of parenchyme ccllse Heterogencous rays arec
those in which roy tracheids also occurs

In the hardwoods, homogencous rays arc thosc in which
all the parenchyma cclls are arranged witi their long axis
at right angles to the axis of theo tree---or horizontally.
Heterogeneous hardwood rays arc ones in which (though com=
posed only of parenchyma colls) have rows of vortically
placed cells bordering, or separating, the rows of hori=
zontal ray olements. Sce figures I & II., (Line drawings
are being used to illustrate these wvarious wood elements
and tissues 1in order that the salient features may be
emphasizeds)
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The Sapwood and Heartwood

3
The trunk of a tree is fermed of three main regions,

These are (1) the pith, (2) the wood, and (3) the barks
The pith is that region immediately surrounding the cen=
tral axis (vertical) of the tree, is of slight diameter
(about a quarter of an inch) and of little significance
from our standpoint. The woody part, or "xylem" as it is
known botanically, surrounds the pith, and is that portion
of the tree with which we arc primarily concerned heree
The bark, which surrounds the xylem, whilec of a woody na-
ture, has not the commerical importance cf wood, and so
will not be discussed,.

The xylem==or wood portion of the tree~~-is "divided"
into two mein regions. Thesc are (1) the heartwood, and
(2) the sapwood. The heartwood is, as would be expected
from its name, that portion of the xylem immediately sur=
rounding the pith region, or axis, of th: trces .It is tho
innermost rortion of the true wocd. The heartwood is us=
ually darker in color than the sapwcod, and is completely
dead, having no physiological function within tho tree.
The sapwood is that portion of the tree between the heart-
wcod and the barke It is the living part of the wood, and
is gencrally lighter in color than the heartwood.

The Annual Growth Rings

"Growth ring" is the term applicd to a cross-scction-
a2l view of an annual layer of weood, Annual layers are
formed of the wood whiech is produced in any one scason of
growthae

The form and appearance of the growth layers may be
influenced by a number of different factors (length of the
growing scason, soil conditions, humidity, presence of
other troes in close proximity, etc.); they arc, in genor=
al, characteristic of a particular type of woode Usually,
the growth layer 1is comprised of +two obviously difforent
parts--cospecially in those woods from regions of the earth
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in which therc are definitec scasons, These two parts are
(1) the "early wood", or spring wood as it is often coll-
ed, and (2) the "late wcod" or summer wecod. During the
earlier part of the growing scason, cells are rather rop=-
idly added to the tree trunk, increasing its diameter with
a layer of thin-walled cells which form the early wood.
Later on, in thec sumer, +the character of the cells
changes somewhat, so that the cell walls become thicker,
and the cells stronger gencrally. Such tissue is of the
"late wood" +type, and completes the season's growth of
tissue,

Although growth rings may show a good bit of vari-
ation on anpearance and character, they may all be classi-
ficd as belonging to one of three goneral classes. Those
basic types arcs

(1) Transition from early wood to late wood
abrupte

(2) Transition from oarly to late wood grad=
uale

(3) Transition abscnt===0ll cells of about the
same charactere

In the first (1), the carly wood is sharply delinidte
ed from the late wood, in such o manncer thot (on & cross-
sectional view of the log) therc appears to be a series of
concentric rings, alternatingly light and donse (and us-
ually light and dark in color)e This type may be observed
particularly in the yellow pines, dougles fir, larch, ctage
of the softwood group, end in the ring=-porous (onk, cheste
nut, etc.) woods of the hardwocd group.

In the second (2) class may be includod those woods
in which (although the late wood is more dense than the
early wood) no sharp line of demarcation between the two
growth-periods is evident in the annual ring. Woods such
as spruce (at times), firs, hemlock, etc. moy present this
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characteristic of the growth ring.

In the third group, as stated above, there is rcla=-
tively little differcnce between the carly and the late
wocds This feature is particulaerly noticeable in the hard=-
wood group, and of these, the tropical woods show it to
best advantage. Birch, cottonwood, otc., mahogany, spanish
cedar, otce may be given as oxamples. It is sometimas
difficult %o differcntiate this group from the second,
However, +this may depcond mone on the individual specimen
of wood than does the differentiation between the first
two classes.

The Mocroscopical Examination of Wood

Macroscovie, as opposed to microscopic, has referonce
to the more gross features of a relatively large objeet,
as visible without +the aid of a compound microscopes
(Mognifications of from 1 to 50 diameters, gonerally.)

In the identification of wood, it is thec cross~-scc=
tional view which, in most instances, provides the greater
number of reliable identification characteristicse A
cross=scetion is cbtained by cutting the wood at right
angles to the long axis of the treeex

In certain cascs, an cxomination of the radial or
tangential scction of a wood specimen may be nccessary or
at leoast adviseablcs A familiarity with woods may permit
an identification on this bosis alone, provided the pare
ticular typc of wood has beon cxamined and rcocognized bee
fore,

* The averagc porson familiar with woods, but untrained
in specific identification procedures, generally ox=-
amines the tangential and radial scctions firste. The

cross section is freoquently mneglected — altogother
whereas it actually is the most in“ormative of the
threo.
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Figure II-—Heterogenous Ray in a hardwood. Vertically placed parenchyma
cells may be seen bordering the procumbent cells, which form
the main part of the ray
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In Figure III there is illustrated, dlagramatieally,
eoch of theso three soctions of woods The ammual rings
moy be seen on the gross seetion, as eirsular rings of
tissues These, on & radiel sestlion form a series of parals
lel lines crossed by the weed rays, end on & tangential
soction as (usually) "feathered" light end lark areas,
variations of rings, or hardly visible at all.

(To be eontinuecd.)

OF INTEREST:

In the March issue of the JOURNAL OF THE BIOLOGICAL
PHOTOGRAPHIC ASSOCIATION, (Leo Ce. Massopust, Editor; Mar=
quetto University School of Medicino, Milwaukee 3, Wiss)
there appenrs on interosting artiele by Arthur L. Smith,
titled "Illumination Preblems With Low Power Magnificete-
ions", Verious methods of illuminstion are deseribed, with
respect to magnifications ef frem 2-x to 20ex. In the same
issue, there is presented an eartiele on Fluorsescence
Photomierography. Both of these artieles eontain material
which should prove of practieal walue <to the Police Lab=-
oretory Technieian, ; 3

- =
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TECHNICAL NOTE

With the lamps ordinarily supplicd with the
comparison mnicroscopo, it is often <difficult to
satisfoactorily illuninate +the subject with a suffi-
ciently brilliant light to permit easy clservation on
the ground glass, and a short expesurec in producing
the negative,.

One mothod which we have applied in our labora=-
tory to overcome this difficulty is by the usc of a
pair of 200 watt projection bulbs, in conjunction
vi th concave mirrors affixed to the instrument.

By making an adaptor or holder, thce mirror from
an ordinary microscope 1is attached to the bedy tube,
lens tube, or a soparate vertical rod, in such a
moanner that it is at right angles to the vortical
plance A mirror is so atbtachcd to each of tlie micro=
scopcs, with the concave side downe On the base of
the instrument, and in front of it, oare placed two
separate 200 to 500 wott projection bulbs, suitably
housed, in such a manner that the light from thenm
may be reflected back from the mirrors, and downward
toward the object under examination,

By placing o ground, heat-absorbing glass be-
tweon the filamcnt and the mirror, onc obtains a
satisfoactory light with o minimum of heat on the ob=-
Jects By raising or lowering the :irrors, and by
tilting the reflceting faces, various types of il=
lumination effects nay be obtained,

JeKeBe

k ok ok % ok ok ok Kk k% ok ok 3k ok &k k X sk k k ¥ . %k % 3k * %k ¥

(17)

EE R R B R R I IR R S R A I BRI R R S LK R R R PR e RS R RS R e S I



CHEMICAL MICROSCOPY

f—pem s R ]

In provious issues of THE TECHNICIAN, we have listed
o few of the many peculiar roactions which onc may obtain
in performing chemical tests on the microscope slides

In the first issue of this publication there was pre=
sented o discussion of one practical application of chemi=
cal microscepy in the identification of an unknovm orgenic
substancc.

Mention has been made of some of the more importont
and valuable texts and references for use in this work,
and o few comments of readers presented for the interest
of all,

This particular section of our publication: has-boen
carried on in a rather informel style, and without any
particular reference to a standard outline; there has been
little or no discussion of practical applications of the
work, technique, etc., nor of the factors viich influenco
the success with which the work may be carried on.

We should greatly cppreciate it if more workers would
submit comments, notcs, or discussicns on this subject.

The role of the microscope in the pelice laboratory
is most important. Applications of chemistry in its use of
immediate interest and practicability. Especially is this
true in the police field due to the oft-necessitated a=
nalyses of mninutc amounts of material. The microscopic
identificotion of materials is most important, and while
one cannot satisfactorily perform such procodures as the
oxtractions of poisons from viscera, destruction of large
amounts of organic moterial, etce on a micro-scale, chemi=-
cel microscopy is in every way as important in this fisld
as is macro=chemistry, from the qualitative standpoints
There 4re some disadvantages +to the process in the fact
that o systematic or schematio procedure (such as is
followed in the macro-idontification of tho metallics-==-
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sulfide precipitations ee.ge) is not worked out for many of
the ionse On the other hand, under most circumstances ra=
pid group tests are possible which serve Jjust about as
satisfactorily as the schematic method; further, the fact
that one is oiten looking for one or a few particular ele-
ments adds to the convenience of the whole precedure, and
facilitates the determinations generally,

There is some distinction between the terms "Chemical
Microscopy", and "micro-chemistry", which bear mentioning,
Micro=chemistry 1is a rather all inclusive term generally
applied to all those procedures involved in chemically
separating or analyzing small amownts of material. ..In
other words, it is macro=-chemistry on a small scale.
Whereas in macro-chemistry onc works with rathor large a-
mounts of material, in large vessels, performs digestions,
filtrations, precipitations, etce in standard laboratory
glasswarc, in micro-chemistry, similar procedurecs are
carried out on a small scale, in small vessels, (often of
spceial or modified construction)e. This may be at the same
time supplemented by chemical-miceroscopy---the whole thing
constituting micro-chemistrys Actually there is, af
course, no sharp line of distinection between macro and
micro=-chemistry, any more +than between macro and micro=
photography. The technique of micro-chemistry and the meny
features involved arc probably more difficult than either
macro=chemistry or chomical-microscopy, if entored into as
a standard proccdure. The methods may boe quontitative as
well as qualitative, just as with macro=-chemistry. i

The term "Chemiecal Microscopy" was presumobly coined
by Mssrse. Chamot and Masone Thile closoly related +to
micro=chemictry, it represents a more restricted phose of
that worke=e-namely the final qualitative identification of
a maberial by moans of reactions observed with the microe
scope, upon treatment of the substance with various re-
agents while on a microscope slide, In preparing such
moterial for analysis, micro-chemistry is often resorted
to in some of its aspccts at leaste However, this is
largely inocldental +to the chemical=microscopy being em=
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ployced and docs not necessarily fequire 0. broad experience
or great ability in micro-chemical methods generally, o
reasonable knowledge of chemistry sufficing.

Both in writing and in specking, it is not uncommon
to find these two terms usced interchangeably. While this
does not generally result in any groat confusion, it would
probably be better if thoy could be more restrictively
utilizod.

The techniecian or student just beginning a study of
chemical microscopy would do woll to obtain a standard
text or reference such as "Chemical Microscopy", vol 2, by
Chamot & Masone This should be thoroughly studied, step
by step, and supplemented with concurrcnt practice in the
actual testing of the various ionse The refcrence not only
describes the test and presents illustrations of the
crystals obtained, but gives detailed information regard-
ing the offccet on sensitivity which may bo produced by
presence of other ions in the solution, effzct of wvarious
concentrations of test and reagent drops, otce

Cnce such dircctions have been studied and - undor=
stood, testing is simpler, and the results of atypical re-
actions appreciatcd. It is not necessary +that the tech=
nician remember all of the factors which may influence any
particular test, the effect of various contaminating ions,
etcey, »rovided he knows wherc to loock for information
about it in the event peculiar results are obtained.

Much experience is required of the analyst who peor-
forms micro~chemical tests, before he may sotisfactorily
handle the many types of material which will come to his
attentions It is well, for that rcason, to run tosts, nét
only cn known purc solutions of the wvoriocus ions, but on
different "contamincted" solutions similarly precparcds It
is also advisecble to check by chemical microscopy the ro=
sults of other testss One moy then learn of the relative
cfficioncy of the different procedures, and note the ro-
actions obtained under varying circumstances.
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Practice and experience in separating different ions
from o complex mixture is not only of inestimable value in
actual case work cnalyses, but is a most intercsting pro-
codure genserally. Thon one is working with the amount of
material which may exist in solution in one or two drops
of water on a glass slide, and finds it necessary to
separate two or more components beforec satisfactory tosts
may be run, an interesting problem is at hand, which may
tax theo ingcnuity of even the most expericnoed workere. A
successful separation and enalysis provides a sourco of
pleasure as well as being of’ practical wvalue from the
scientific standpoint,.

Considering +tho ondless -combination possibilities
which may exist, it is not onsy to discuss in a satise
factory menner the actual testing, or separation, of ions.
However, in future issues we shall attempt te  illustrate
the use +to which these methods may be put, by refercnce
to actual loboratory cascs.

JeEeDs
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TECHNICAL IIOTE

Probably ecvery photographer has had the cm-
barrassi gy oexperience of producing at one time or
ancther, o serices of "thin" negatives, eithor due to
incorrect or underdevelopniont, or to an underex-
posurce It is often difficult tc determine which of
the two wos actually the case, unless therc hapnons
to be a fow of the negatives of the groupr which arc
of the propor density.

One method of examination which may assist the
technician or photographer in moking this deotermi-
nation 1is by a recference +to thc ovrinted letters,
words, and numbers appoaring on the cdges of tho
filme Thesc lettoers are cxposcd on the film during
its manufacture, and are doveloped out ot the time
the film is processeds ‘“For propor devclopment, the
figures should be quitc donse., If they are palc,
and the negative  thin, an underdevelopment is ine-
dicateds If thoy arc dense and the megative is thin,
then underexposure is the causoc,

% ok k % ok ok ok k¢ ok % sk Xk % ok k ok k sk k ok sk ok Kk Kk 3k % X
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I'igure I—Heterogeneous Ray in a softwood. Ray parenchyma is bordered

by ray tracheids, recognized by the bordered pits (and dentate

inner walls in this case.)
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