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A product of synthesis— NOT recovery. Always
white and practically iron-free . .. alkalies and
alkaline earths negligible ... extremely low heavy
metals and non-volatile matter ... potassium and
sodium as well as ammonium salts available. Actual
analysis on each label. This saves you time. See your

favorite laboratory supply house.

J. T. Baker Chemical Co., Executive Offices and Plant: Phillipsburg, N. J. «

Branch Offices: New York, Philade!phia, Boston and Chicago.

“Bakers Anatyzed”

PP CHEMICALS AND ACIDS

BAKER'S ANALYZED C.P. CHEMICALS ARE SOLD IN YOUR AREA BY:

SCIENTIFIC SUPPLIES COMPANY

122 JACKSON STREET

SEATTLE 4, WASHINGTON
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' SPECTROGRAPHIC ANALYSIS AND APPLICATION
AT BOEING AIRCRAFT COMPANY OF SEATTLE

By THOMAS N. ROSS

‘ Material Testing Laboratory, Inspection Department. Boeing Aircraft Company.,

Seattle, Washington

is one of those that began with Newton. duced are separated by means of a prism

[t was in 1660 that the old master con- or “grating” after passing throueh a nar-
which he demonstrated that white light slit is multiplied by the number of wave-
contained all the colors of the rainbow !*‘”z'-’i[h-“ present in lh“_l'f—’il” ﬁ””l dispersed
and that the rainbow could be recombined 11 *"”"‘}‘fi*”'“h“f—"_ regions ol the spectral
to produce white light again. band. I'he multiple images are photo-
oraphed simultaneously and form the

Before the spectroscope gave rise to 2raphed : -
familiar lines of the spectrum.

the analytical tool which is the modern o + _
spectrograph. however. it was necessary By -‘*[“"‘hlll'*h'*‘“'#'_*‘r]”'l”‘"“[- optical. and
for HI},H{.[““‘”[ workers to discover thal |||1nl‘n;_>'t‘ai|rh|-:* conditions. it is ;Im_-cz-élhh' LO
not all spectra are continuous rainbow  ©btain spectrum photographs of such hieh
bands, but that some are systems of scat-  reproducibility that the photographic line
tered lines, which represent extremely densities bear a r;ih-u‘luhlv relationship
narrow wavelength ranges: that the lines to the concentrations of Il.“: elements pro-
fare produced by the vapors of definite  ducing each spectrum. These densities
. chemical elements made luminous by (Continued on page 9)
- thermal or electrical excitation: that the
- spectrum continues bevond the rance of
visual perception: that the spectrum can
be recorded photographically. both within
and far beyond the visible range: and
finally. that the photographic record can
be measured by objective photo-electric
means.

'i
‘ The science of spectrographic analysis The difrerent wave lengths of light pro-

|

|

"1

The centuries between Newton's and
our time were flled with ereat discov-
eries which frequently renewed the hope
“that spectral analysis could soon be re-
duced to a quantitative science. vet it was
not until the years immediately precedine
the last war that photographic and photo-
electric measurements became sufheiently
exact to make spectrographic methods ac-
ceptable for industrial quantitative work.

At the present time. the applied science
is advancing swiftly on the followine

hasis:

llach element produces licht in a num-
per of wavelengths when properly ener-
Pized in the gaseous state. An electrical

Boeing Aircraft Company Photo

A Multisource Unit [right] and Spectrograph
; ; as installed in the Material Testing Laboratory
lischarge is commonly emploved. hoth of the Boeing Aircrafs Company’s Inspection

0 ‘-H}H?I‘ix{* the material }}t,i”}-}_ analvzed Department in Seattle. The part on Petrey

stand at extreme left is being analyzed non-

) g 1 i ‘ e o
ind to ex ite the spectra. destructively by direct spark excitation,

| JDECEMBER, 1946
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PUGET SOUND SECTION OF THE
AMERICAN CHEMICAL SOCIETY

Q%idca?/ e Yee. 20, 71946

Registration 1:00 p.m.

RESEARCH CONFERENCE

[For details see opposite page]

Two Sections — Both Starting at 1:30 p.m.
BAGLEY HALL—1:30 p.m. to 3:50 p.m.

Room 140—Section A Room 236—Section B
PHYSICAL, INORGANIC AND ORGANIC AND INDUSTRIAL
BIOLOGICAL

A. J. Norton, Chairman
Dr. H. V. Tartar, Chairman

MAIN SPEAKER
4:00 p.m.—Room 140 — Bagley Hall

DR. JEROME F. SAEMAN
Chief Chemist, Willamette Valley Wood Chemical Co.

SUBJECT

‘““‘Reactions Involved In Wood Saccharification’’

*

REFRESHMENTS AND SOCIAL HOUR IMMEDIATELY FOLLOWING
THE MAIN ADDRESS

THE PUGET SOUND CHEMIST ~
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RESEARCH CONFERENCE TO BE
FEATURE OF DECEMBER MEETING

A very fine two-section meeting followed by a main speaker has
been organized for the afternoon of December 20.
Following are details of the program:

:00 p.m. Registration, Lobby, Bagley
Hall

:30 p.m. SECTION A—PHYSICAL, IN-
ORGANIC & BIOLOGICAL

Dr. H. V. TarTAR, University of Wash-

ington, Chairman.

Room 140—Bagley Hall.

:30 p.m. E. C. LiNcAFELTER and L. H.
JEnsEN, University of Washington.

“X-Ray Crystallographic Studies of
Organic Sulfonates 11I—The Monohy-
drates of Certain Sodium 1 — Alkane
Sulfonates.”

:00 p.m. LARRY Sacks, HiLpa DANIELS
and J. L. McCartay. Pulp Mills Re-

search Project.

“Determination of Fermentable Sugars
and Fermentability of Sulfite Waste
Liquor.”

2:10 p.m. R. D. SprRENGER, College of
Puget Sound.

The Structure of the Antibiotic Cit-
rinin.”

2:30 pom. H. V. TarTAR and F. E. Mc-

KENNA, University of Washington.

“Studies on Hemiacetal Formation in

Alcohol-Aldehyde Sysff’m.s.“'“'

2:50 p.m. R. W. MouLtoNn and N. P.
ANDERSON, University of Washington.

“Adsorption of Hydrocarbons on Ac-
tivated Charcoal.”

DECEMBER, 1946

“Preliminary Studies on

3:10 p.m. E. R. Nogrris and J. C. MaTH-

1ES, University of Washington.

Yellow-fin

Tuna Pepsin.”

3:30 p.m. G. H. RourBack and GEORGE

H. Capy, University of Washington.

“Preparation of Fluorine Perchlorate
from Fluorine and Perchlorate Acid.”

*See abstract of this paper page 21.

I —

:30 p.m. SECTION B—ORGANIC AND

INDUSTRIAL

A. J. Norrton, Consulting Chemist.
Chairman.

Room 230—DBagley Hall.

:30 p.m. W. R. MorreTT, Chief Chem-

ist. K. W. GEeErsTMan. Chemist. and
R. L.. BREwsTER. Chem. Engr., Western
Division. Casein Co. of America.

“Formaldehyde in Manufacture and in
Use.”—DBrief description of manufac-
ture and experimental data on stabil-
ity, analysis and other factors of im-
portance in use.

1:50 p.m. W. G. WestovErR and H. K.

Benson. University of Washington.

“A Spectrophotometric Study of Nitro-
so-Lignins.”

2:10 p.m. D. E. PenniNeTON and D. M.

RitTeR, Pulp Mills Research Project.
“Characterization of a Purified Lignin

(Continued on page 8)



(Continued from page 7)

Sulfonic Acid by Free Diffusion An-
alysis.”

2:30 p.m. Q. P. PEniston and J. L. Mc-
CArTHY. Pulp Mills Research Project.

“Lignin Sulfonic Acid I—Purification
by Continuous Dialysis.”

2:50 p.m. GENE V. BaxTer, Adhesive
Produets Co.
“Comparison

Methods for
maldehyde.”

of [Industrial Control
Determination of For-

Ovur Main Speaker . ..
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DR. JEROME F. SAEMAN

We are fortunate in having for our
main speaker Dr. Jerome F. Saeman. Dr.
Saeman was born April 10. 1916. He ob-
tained his Ph.D. from the University of
Wisconsin in 1942. He was employed at
the U. S. Forest Products Laboratory as
a graduate student and after graduation,
as a Chief
Forest Products Laboratory was on the
hydrogenation of lignin, and on theoret-

staff member. work at the

3:10 pom. R. S. Greaves and R. W.
MouLToN, University of Washington.

“Phosphate Fertilizer from Fused Ol;yp-
ine—Phosphate Rock Mixtures.”

4:00 p.m. Both sections convene in
Room 140, Bagley Hall, to hear the

main speaker:

Dr. JEROME F. SAEMAN, Chief Chemist.
Willamette Valley Wood Chemical Co.
“Reactions Involved in Wood Sacchar-
ification.”

5:00 p.m. Refreshments and social hour.

ical and practical aspects of wood hy-
drolysis and the utilization of wood
sugar.

Dr. Saeman traveled in Germany from
May to November, 1945, as a Scientific
Consultant to the Foreign Economic Ad-
ministration, studying wartime advances
in the chemical utilization of wood. He
is now serving as Chief Chemist for the
Willamette Valley Wood Chemical Co.

[ollowing is a brief abstract of Dr.
Saeman’s address:

Studies carried out in recent years
have shown that two first order reactions
are involved in wood saccharification:
one, the reaction by which cellulose is
converted to sugar; the other, a simul-
taneous reaction by which sugar is de-
stroyed. The reaction rates are compar-
able in magnitude. but they change at
different rates with variations in acid
concentration and temperature.

The determination of the various con-
stants involved clearly established the
conditions favoring high yields of sugar.

This work presents an interesting case
of the application of chemical kinetics
to a practical industrial problem. In
addition, the work gives promise of being
useful in the chemical characterization
of cellulose.

THE PUGET SOUND CHEMIST




SPECTROGRAPHIC ANALYSIS I

{Continued from page 5)

are measured photo-electrically for rec-
ognized lines peculiar to each element of
an unknown sample, and the computation
is then performed by reference to line
densities previously found in samples of
known composition.

The most recent development dispenses
with the photographic step., being based
on direct photo-electric integration of
line intensities during excitation of the
spectrum. but this refinement is not yel
applicable in laboratories where quanti-
tative and qualitative work must be per-
formed alternately with a variety of
materials.

The photographic method. though less
rapid. remains the best for common in-
dustrial uses—namely, quantitative deter-
mination of metallic elements in alloys.
and it is this method that is used by the
Boeing Aircraft Company in Seattle.

The equipment used in the Boeing lab-
oratory, aside from specialized minor
accessories, 1s of A.R.L.-Dietert design
and manufacture.

The principal units are the grating
spectrograph. the Multisource excitation
unit, the developing machine. film washer
and film dryer. the comparator densi-
tometer. and the calculating board.

This equipment was originally installed
In a temporary location in March. 1944.
and was moved to its present permanent
location in November. 1945.

The permanent installation embodies
features generally found to contribute to
stable and eflicient operation. such as an
air-conditioned room and installation of
the spectrograph so that films may be
removed from the camera directly into
the darkroom.

In addition to these widely apnlied
details of spectrographic installation.
several minor variations on the original
equipment have been found necessary.

For example. the original contactine
thermometer controlling the developing
solution temperature has been replaced
by a Fenwal thermo-regulator. which has
been found much more reliable. The
developing tray. originally of cast iron.

(Continued on page 10)
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OUR COVER PHOTO

Courtesy of

NORTHWESTERN MUTUAL FIRE
ASSOCIATION

““BEAUTIES OF PUGET
SOUND NATIONAL FORESTS
IN WINTER"

This photo appealed to us on
the basis of it being symbolic of
the Christmas Season.

JANUARY
MEETING

January 24, 1947

A. C.S. Tour Speaker
DR. W. ALBERT NOYES

University of Rochester

SUBJECT
Organic Photochemistry

PACIFIC TESTING
LABORATORIES

Chemists & Engineers

3215 Western Ave.
GArfield 3610

Seattle




SPECTROGRAPHIC ANALYSIS

(Continued from page 9)

has been replaced by a slainless steel
tray, thus eliminating a corrosion prob-
lem which resisted previous efforts to
overcome it by means of paints and plat-
Ings.

Aside from these minor changes, and
certain additions, the apparatus has been
used as received, and has given excellent
service. The Multisource unit, in particu-

lar, has been found to afford excellent

control of excitation which permits a
critically damped spark to be used, mini-
mizing. though not completely eliminat-
ing. the influence of metallurgical history
of samples upon line-intensity ratios.
Discharges from the Multisource unit
fall into two broad classes called by the
manufacturer “arc-like” and “spark-like.”
The first type of discharge is produced
when the analytical gap is broken down
(discharge initiated)
flowing through the half-wave rectifier
contained in the unit. This condition. des-

ignated as “phase 077 in the qualitative

section of Table Il (at the end of this
article)., permits a current to flow which
is limited only by the resistance circuit
containing the analytical gap. In prac-
tice, the analytical sample is subjected
to many cveles of this discharge over a

Boeing Spectrographer Albert Mowery reads
a comparator-densitometer, which locates
critical lines of spectrums and measures dens-
ities for Inspection Department quantitative
determinations. Film calibration curve is plot-
ted on board at right. Slide rule type calcu-
lator at left facilitates direct reading of
percentfage composition for commonly-used
alloys.

1C

while current 1is

measured period of time, usually at Jeast
twenty seconds. ‘

The critically damped “spark like” dis-
charge is obtained by setting the initiator
discharge 180 degrees out of phase with
the action of the rectifier tubes so that
the rectifier current flows ingg a con-
denser provided for the purpose and is
released across the analytica] gap durine
the following half-cycle of thne alternaE
ing-current input while the rectifie is
inactive. The resistance of the analytical
circuit in this case is adjusted to such a
value that the discharge from the con-
denser takes place in a minimum of tjme
without oscillation, as implied by the defi-
nition of critical dampmg. This brex'it}?
of discharge cycle seems to be the im-
portant condition for minimizine effects
arising from differences of micrc-;[ructure
characteristic of alloys which have been
differently formed and treated. In this
case also, the discharge continyes over a
measured period of seconds at the 60-
cycle input frequency.

In aluminum and magnesium alloys, it
has been found possible to use single
systems of working curves for castings,
fergings. extrusions. sheet, etc.. which '.{jas
not possible when excitation conditions
other than the critically damped Multi.
source discharge were employed. The
only serious irregularities encounterad
have arisen when dealing with vendors
other than the source of the standards. At
present an investigation is under way to
isolate, if possible, the perplexing factor
that prevents working curves which are
developed using aluminum alloys sup-
plied by one producer from being applied
to the corresponding products from other
sources.

The comparator-densitometer has been
used entirely without modification, and
has performed reliably ever since its orig-
inal installation.

[n order to obtain greater convenience
and accuracy in the calculation of line
intensities. the Boeing laboratory has fol-
lowed the same course as other industrial
laboratories. findine it necessary 1o
modify and supplement the conventional
calculating board. Substantial improve-
ment was obtained by elevating the sur-
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face from its original nearly horizontal
plane to an angle of approximately forty-
five degrees. l}y projecting points on the
W{Jrkmﬂf curve downward to a straight
base line, and by polishing the vertical
scale to transparency and scribing a ref-
erence line underneath by means of which
the underlying horizontal scale can be
read without parallax.

After an extensive period of compari-
son of the relative accuracies of analyses.
performed with and without background
corrections, it was decided to abandon
these corrections for all types of mate-
rials except brasses and bronzes. The
corrections were retained for the copper-
base alloys because the wide variety of
alloying elements. which may vary from

very low to high concentrations. ;nur{uwn

CDI‘IEH[)DHC‘]H“]R variable backgrounds in
all regions of the spectrum rmnmnnh
used in analysis.

Having dispensed with background
corrections, the next logical step was to
reduce the working curves to sliderule
form. and this has been done for alumi-
num alloys. magnesium alloys and steels.

Materials for analysis are, of course.
most commonly received in the form of
standard shapes. and as partially or com-
pletely finished parts. In order to make
the tests non-destructive in as many cases
as possible. and also in order to minimize
the time and facilities used in sample
preparation, the flat-surface sparking
technique with a 120 degree conical
oraphite electrode has been made the
basis of all quantitative work.

The required flat surfaces are prepared
by a variety of procedures suited to the
original form of the samples. a quarter-
inch diameter area being considered the
minimum for normal accuracy of results.

Massive sections from bar and heavy
tubing are simply ground or filed flat so
as to expose a section at right angles to
the axis. Bars that are {:-rlﬁmdlh too
small are Ihlf‘]hl]E'[{ when ll(h‘al}l]t by up-
setting like a rivet head or by doubling
them back upon themselves and filing a
flat surface. Thin-walled tubes are crushed
to an elliptical form. or flattened com-

pletely. and then filed as deeply as is
practicable.

(Continued on page 12)
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SPECTROGRAPHIC ANALYSIS

(Continued from page 11)

Rough forgings and castings are ground
or filed where flash or gates and risers
appear so as to expose interior sections
of the metal. as all hot-worked surfaces
seem to be enriched or depleted in cer-
tain elements. and hence unreliable for
analysis.

Magnesium almost always appears de-
pleted in the surface of aluminum alloy
forgings and castings. while manganese
appears hiegh on most steel surfaces that
have been hot-rolled or forged. Other ele-
ments show impaired reliability in analy-
sis. though less tendency to systemalic
error. when the spectrographic discharge
impinges upon hol-worked surfaces or
layers of metal immediately underlying
such surfaces.

The use of hles and abrasives 1s nol
considered to be the ideal way to prepare
specimens. as the multiple cutting edges
of such implements tend to clog and
carrv contaminating materials from one
specimen 1o another. However. precau-
tions are taken in this respect and analy-
ses seem lo be affected only shghtly by
the non-uniformity of surface textures
produced.

Qualitative work is accomplished with
an arc-like Multisource condition. the un-
known sample usually being placed in a
high-purity eraphite cup™ which is com-
pletelv burned away by the discharge. It
the sample material is in solution. the
lower end of the electrode 1s placed in a
Bunsen flame and heated until the <olu-
tion boils away readily when introduced
drop-by-drop. This process is continued
until a visible residue appears in the cup.
or until about a hundred drops have been
boiled to dryness. Since concentration
and even the essential nature of the speci-
men may frequently not be known in
advance. the first exposure often serves
only to indicate whether more or less
material should be used for best determi-

“The use of ordinary carbon elcctrodes has
bheen abandoned for both qualitative and quan-
titative work because certain impurity elements,
among which Titanium is notable, are so plenti-
[ul as to mask significant amounts of these
materials in the unknown.

12

nation of all constituents. Paste-like sam-
ples can usually be dried to a solid in
the analytical cup without powdering.
but wherever a finely divided materi-sl
results (or when the sample is already
in flake or powder form) gum arabic is
used to hold it in the cup. Solid metallic
unknowns, when obviously not belonging
to the classes of alloys for which quanlib:
lative techniques have been developed,
are also analyzed by means of the are-
like discharge. but in this case without
use of a cup electrode, the sample usually
being large enough to be held normally |
by means of the arc-spark or Petre?{j
slands.

Occasionally a job is done with ah-h
sorption spectra. in which case an in-
candescent light source is used and a
step-sectored spectrum is placed adjacent
to the absorption spectrum. This affords
means for establishing four match-points |
al the ends of each transmission band <o
that simple absorption patterns can he
reduced to semi-quantitative terms. Ob-}
viously. a more elaborate technique would
be needed for complex systems of ab-|
sorption bands. i

1

In normal operation. the average per-!|
formance of the spectrograph results in|
production. reading and computation of
data from one film in two hours. This/
usually involves forty-five quantitative!
determinations at the rate of nine spectraf
per film and five determinations per spec-!
trum. Time per determination is thus)
under three minutes. This time can. and!

“has been. halved by using a mass pro-

duction technique in which several films:
were being processed at the same time.]
Maximum speed attainable by this meas-
ure is set first by the capacity of the
comparator-densitometer. which operates|
at a relatively constant speed. and sec-
ondlv. bv considerations of relative ur-
oency of particular jobs. which mayj
necessitate concentration of attention onj|
a single spectrum out of its proper order.
When elapsed time. rather than time penj
determination. is the prime considera
tion. a film bearing a single spectrum can
be exposed. read., and the results com;
puted in less than an hour, the greatey

(Continued on page 14) 1"

——

THE PUGET SOUND CHEMISI|

——




For Educational
laboratories

For
V4 Manufacturing
" Control

#_“__ laboratories

'r_H

: 1 \.‘\_-H-ll-ﬂ.-_-' |
! N '.'.+ HH | F':”'
_-t} 't:i* Kesearch

W
o
k _'_ L lubﬂrurune;

=
— L

Do You Have |

e
g\
Thls vuluable " . l R ff ;?-:;ducfinn

e Eeﬂnlr:r'lr_.:l
! G..{]j'ﬂ;

_hemicals

Guide To

S 1.&‘.‘ | A o -
y}:; ¢ ': i;“ Planning and
BAKER & ADAMSON A,

REAGENTS and FINE CHEMICALS?

Thousands of chemists the nation over are finding the
200-page book of Baker & Adamson Laboratory Re-
agents and Fine Chemicals a valuable guide to quality
chemicals—for the Laboratory and for Industry.

It contains extensive data on more than 1.000 purity
products of A.C.S., U.S.P., N.F. and other grades. Many
are idea-provoking chemicals for process research and
product development, too.

Everyone buying or specifying reagents and fine
chemicals for laboratory, manufacturing, research, or
educational purposes needs this book. If you have not
yet received your free copy, write on business letter-
head to nearest Sales and Technical Service Office below.,

| GENERAL CHEMICAL COMPANY
BAKER & ADAMSON DIVISTION

-——-i-‘ﬁ-

40 RECTOR STREET, NEW YORK 6, N, Y, ~ == m s - a
Seattle 1—1326 Fifth Avenue—Elliot 5287

Los Angeles 21—2461 East 8th Street—VYan Dyke 1001
San Francisco 4—235 Montgomery Street—Douglas 0904

»ETVTING THE PACE IN CHEMICAL PURITY SINCE @92
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SPECTROGRAPHIC ANALYSIS

(Continued from page 12)

part of the time being consumed in film
processing since Eastman Spectrum An-
alysis No. 2 film is used and clear, perma-
nent films do not result with reasonable
reliability if the processing is hastened.
The reason for using this film rather
than the faster No. 1 film is that the wide
latitude and relatively uniform contrast
permit all determinations for a single
sample to be obtained from a single
spectrum. These advantages offsel the
longer processing time. particularly since
it is not always possible to anticipate the
intensity level at which the spectrum of
a sample in an unusual form will appear.

Accuracy of results i1s adequate for
positive identification of the many alloy
types entering into aircraft construction.
(Questionable cases are settled by check
analyses run by conventional wet chemi-
cal methods. Except for irregularities
such as have already been noted with
alloys from unstandardized sources, or
in situations where secgrecation of con-
stituents is severe. results can usually be

relied upon to fall within +109 of the
quantity of minor constituent present.
Thus, if a sample contains, for example.
D% Mg, the result may fall anywhere
between .45% and .55%. Typical of the
best results are those obtained with
wrought aluminum alloys containing
copper between .02% and .309%. in which
case the copper is consistently determined
within 2% of the quantity present. Obvi-
ously. as the amount of minor constituent
diminishes, the absolute accuracy of the
determination increases until the limit of
spectrographic sensitivity for the particu-
lar element is reached. Therefore. it is
interesting to note that the absolute ac-
curacy of the spectrograph is at its best
in many cases where chemical accuracy
is hardest to attain.

The greatest difficulty from segrega-
tion. aside from surface effects, occurs
in brasses and bronzes. particularly with
lead contents above 5% and with iron in
any concentration whatever. Manganese.
wherever found. seems to give rise to
variable calibration curves which, how-

(Continued on page 18)

SEATTLE PORTLAND

CHEMICALS

INDUSTRIAL - AGRICULTURAL
RAW MATERIALS

Largest and Most Complete Stocks in Northwest

VAN WATERS & ROGERS

INCORPORATED

SPOKANE BOISE
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A.H.T. CO. SPECIFICATION

GAST PORTABLE ROTARY PUMP

FOR BOTH VACUUM AND PRESSURE

E

== = -

‘, I\II[]|H|Mﬂl|\\|l\|ll'

1033-C3

GAST PORTABLE ROTARY AIR BLAST AND SUCTION APPARATUS,
A.H.T. Co. Specification. A quiet, air cooled, motor driven unit. complete with
vacuum and pressure gauges and thermal overload circuit breaker: suitable for inter-
mittent operation at pressures not exceeding 30 lbs., or vacuums not exceeding 27
inches of mercury.

Consisting of pump with four-vane rotor which is integral with the shaft of a 1/6
h.p. motor. Rotor revolves in a precision machined huunm; With air flters and oil
trap directly behind inlet and outlet. Vacuum gauge reads 0 to 30 inches of mercury,
and pressure gauge 0 to 50 lbs. With safety valve adjusted at 30 Ibs., and bleeder pet-

cocks for regulating pressure and vacuum as desired.

The combined filter, muffler and trap on pressure side is enclosed in cast iron:
cartridge can be removed for cleaning or replacement. The combined nl]I!I" and ai
hltering device on vacuum side is enc lose d in glass for convenient observation of oil level.

Specihcations: speed 1725 r.p.m.: maximum pressure 20 to 30 lbs, per sq. in.: fres
air approx. L3 cu. ft. per minute: operates four small blast lamps: maximum vacuum
27 inches ol mercury: power consumption 250 watts: net weight 32 Ibs,

Ly |

1033-G. Gast Portable Rotary Air Blast and Suction Apparatus, AH.T. Co. specifi-
cation, as above described, complete with pressure and vacuum gauges, thermal
overload circuit breaker, filters, carrying handle and 10-ft. cord with snap-
switch and plug. For 115 volts, 60 cvceles, a.c. RS s s 539.50

NOTE—Available with motor for voltage and current specifications other than
above at slightly higher prices,

More detailed information sent upon request.

ARTHUR H. THOMAS COMPANY

RETAIL — WHOLESALE — EXPORT
LABORATORY APPARATUS AND REAGENTS
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S5.A.
Cable Address: *'BALANCE,” PHILADELPHIA

DECEMBER, 1946
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1947 Officers of Puget Sound
Section

In accordance with the article of by-
laws referring to the election of officers,
the nominations for the various officers
was submitted by the nominating board
at the October meeting (Oct. 29). No
nominations were made from the floor
and the nominations of the board were
approved as read.

The following were elected and will
assume office January 1, 1947, for a
period of one year:

Chairman, Herbert R. Erickson: Vice-
Chairman, Joseph L. McCarthy; Secre-
tary, Collis W. Bryan; Treasurer, (. P.
Peniston; Councilors, George H. Cady,
T. S. Hodgins, A. J. Norton, R. W. Har-
rison.

Appointments for the various commit-
tees will be made shortly by the new
chairman and will appear on the Direc-
tory page of the January issue of the
Puget Sound Chemist.

Hazelquist Returns from Visit to
Scandinavian Pulp & Paper Mills

S. E. Hazelquist. chemical engineer
with Weyerhaeuser Pulp Division, Long-
view. has just returned from an extended
trip to pulp and paper mills in Norway
and Sweden. Hazelquist, who is a gradu-
ate of the University of Washington.
gave an interesting portrayal of this
tour at the recent meeting of the Pulp
and Paper Supts.

NORTHWEST LABORATORIES
CONSULTING ENGINEERS—CHEMISTS

Second Avenue and James Street
Seattle 4, Washington

Phone MAin 0680
Applied Research and Development

Physical and Chemical Testing
Engineering Surveys — Assaying

16

Dr. McCarthy and Dr. Tartar
On Corrosion Panel

At the December 3 meeting of TAPPI
in Everett, Dr. J. L. McCarthy directed
a panel discussion of corrosion problems
in the pulp and paper industry. As an
introduction to the subject Dr. H. V.
Tartar spoke on theoretical aspects of
corrosion from a physical chemical
standpoint.

Henry Becker, who is a chemistry
graduate of University of Washington,
now with Soundview Pulp Co., presented
a Shibley Award Paper at this meeting
under the title, “The Determination of
Beta and Gamma Cellulose.”

Death Takes Dr. Paschall

Dr. Benjamin S. Paschall, 67 years

old, passed away at his home, 1520 38th
Ave. N., on November 25.

Dr. Paschall was a member of the
Puget Sound Section of the American
Chemical Society. He was born in
Doylestown, Pa.. and came to Seattle 40
years ago. He was a graduate of the

University of Pennsylvania and was for
a time instructor in medicine at the Uni-
versity of Washington. As asthma and
hayfever specialist, he opened a medical
manufacturing laboratory and clinic six

years ago at 1524 30th Ave. W.

Gerald Alcorn Is 1947 Chairman
Am. Pulp & Paper Mill Supts.

Gerald F. Alcorn (BSc in Ch.E. U.W.
circa. 1927) was elected chairman of the
Pacific Coast Division of the American
Pulp and Paper Mill Superintendents
Association at their annual meeting held
in Seattle, November 22 and 23. Mr.
Alcorn is an active member of the A.L
Ch.E. and until recently was chairman
of the Washington-Oregon Section. He
will be in charge of Weyerhaeuser’s Kraft
Pulp operations at Longview when con-
struction is completed.

(Continued on page 18)
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SPECTROGRAPHIC ANALYSIS

(Continued from page 14)

ever, may be compensated in any par-
ticular case by direct comparison of the
unknown with a standard.

The present staff of the spectrographic
laboratory consists of one group leader
and two spectrographers. kssential quali-
fications are a technical background with
emphasis on the physical sciences, either
theoretical or applied, and the most es-
sential trait — other than good natural
ability in intellectual effort—is objectivity
of interpretation as applied to the data
obtained from the spectrograms.

The following tables summarize the
standard physical, optical and photo-
oraphic conditions as used at Boeing Air-
craft Company, designers and builders of
the B-17 Flying Fortress. the B-29 Super-
fortress and the double-deck Stratocruiser
and Stratofreighter:

TABLE 1

Exposure Conditions for Quantitative
Analyses Using Spark
(Discharge Point 90°—All Cases)

MAGNESIUM ALLOYS

Elements determined—Cu, Al, Zn, Si

Slit opening 6

Grating doors 6.5

Capacity in Circuit 5 MFD

Inductance in Circuit 100 Micro-henries

Resistance in Circuit 10 OHMS

Prespark Time 10 seconds

Exposure Time 30 seconds

Cylinder Lens ( Used in all cases)

Electrode 120 degree cone carbon

Gap 2 MM (Petrey Stand)

Phase 180° (Init. Voltage—High) Spark 940V

ALUMINUM ALLOYS

Elements Determined—Si. Fe, Cu. Mn, Mg, Zn, Cr

Slit Opening 6 Prespark—10 seconds

Grating Doors 7.5% Exposure—30 seconds

Capacitance 5 MFD Lens—Cylinder

Inductance 100 Micro-henries

Resistance 10 OHNMS Gap 3MM

Phase 180° Petrey Stand
STAINLESS and ALLOY STEELS

Elements Determined—Mo, Si, Cr, Ni, W, V.,

(CB and Ti Qualitatively) Mn

Slit Opening 6 Prespark—10 seconds

Grating Doors 5 Exposure—20 seconds

(Capacitance 4 MFD Lens—Cylinder

Inductance All Gap—3MM

Resistance 10 OHMS Petrey Stand
COPPER. BRASS and BRONZES

Elements Determined—Zn, Cr, Ni. Mn, Al Si, Fe

Slit Opening 6 Prespark—10 ceconds

Grating 5 Exposure—30 seconds

Capacitance 5 MFD Lens—Cylinder
18

Inductance 100 Micro-henries

Resistance 10 OHMS Gap 3MM
Petrey Stand

*In sparking samples, it is found that exces-
sive resistance in the sample set-up or due to
odd shapes or lightness of material can be the
cause of a faint spectrogram unless a greater
amount of light can be transmitted to the film.
Experiments with different positions of ~the
grating doors have shown that, as long as suffi-
cient light reaches the film, the results are
quantitatively acceptable. Therefore. it has be-
come accepted procedure in this laboratory to
increase the exposure by opening the grating
doors when the sample indicates that a sub-
normal exposure might otherwise result. Chang-
ing the TIME of exposure does vary the results.
however, especially in the case of the more
volatile elements in the alloys.

TABLE 11

Exposure Conditions for Qualitative
Analyses Using Are
Slit Opening 2 Phase 0°
Grating Doors 10 Time—Complete Con-
(Capacitance 4 MFD sumption of Sample
Inductance All Stand—Are-spark
Resistance 200 OHMS Electrod~s—Cup &
Flat Carbon
Gap 2.5 MM
TABLE 111
Fi’m Development
3 minutes in Eastman D-19 at 70°F.
Short Stop—30 sec. in 1 part Glacial Acetic in
33 parts H,0
(% minutes in standard Hypo
Wash in water at least 3 minutes
Dry 2156 minutes

NEWS ITEMS ...

(Continued from page 16)

Two Chemical Engineers Acquire
Local Testing Lab. and Establish
Consulting Service

A new technical service for Seattle and
the Pacific Northwest is announced by a
recently formed organization. Northwesl
L.aboratories. Hartford Building. 2nd and
James  Streets, Seattle. Washington.
Equipment and facilities of the North-
west Testing Laboratories have been pur-
chased and have become the physical
and chemical testing division of the firm.
Concrete design and laboratory work for
the construction field will be continued.

New fields to be entered are applied
research and development. chemical and
vitamin analysis, chemical engineering
consultation. equipment engineering, and
process development. It is the general

aim of Northwest Laboratories to shape
(Continued on page 21)
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Utilization Of Electric
Power In Chemical
Industry

Abstract of an address by J. N. Carothers,

Chief, Industrial Analysis Section, Bonne-

ville Power Administration, at the Novem-

ber 12 meeting of the Washington-Oregon
section of the American Institute of Chem-
ical Engineers.

Mr. Carothers reviewed the electrochem-
ical ‘developments of the southeastern
states over the past twenty-hve vyears.
During this time a great growth was ex-
perienced by this industry. The produc-
tion of ferrosilicon., the manufacture of
basic slag, the formation of graphite and
its use for electrodes, the utilization of
phosphate rock for the various phosphate
fertilizers all occurred during this period.
The establishment of the Tennessee Val-
ley Authority greatly aided this develop-
ment.

He then went on to compare the North-
west, with its potential electric and min-

eral resources, with this other section of
the country. Our basic resources include
low cost electric power, favorable geo-
oraphic location and climate, phosphate
rock reserves, timber, coal, various min-
erals, and many others. Each of these in
turn were reviewed and discussed.

The speaker felt that the
Northwest had three major deficiencies
which held back the development of a
heavy chemical industry. These three
were, first, the lack of a good grade of
coking coal; second, the lack of high
orade silica, and, third, the shortage of a
high quality limestone. He also com-

Pacific

mented on the fact that recently a high
orade silica deposit had been discovered
in southern Idaho.
After the address
questions were put to the speaker and

many interesting
various points of interest to different
members of the section were discussed in
oreater detail.

LAUCKS LABORATORIES

INC.

-Q//z a:/yz‘[ca:/ mfwt/ }@5 ea ’zc;é
_g)ezw'ce

SPECIALIZING IN PROBLEMS RELATED TO THE
CHEMICAL INDUSTRY
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Stoddend Aclivilios

Ammonii Socii

The past month for Ammonii Socii
has been quite full of activity in that a
large class of initiates were taken into
the organization at a formal initiation
on Saturday, November 9. The class was
composed of eighteen chemistry and
chemical engineering students from the
University of Washington.

An initiation dance was held the fol-
lowing Saturday night in the American
Legion hall, at E. 50th St. and Roosevelt
Way. The object of the dance was to ac-
quaint new members with the old, and
was accomplished very successfully.

Due to the closing of the University
on Tuesday. November 19, because of
our unusual snow, the scheduled meet-
ing for that date was postponed until
Tuesday, December 3.

—Boyd Snyder

ARTHUR J. NORTON

Consulting Chemist

RESIN, PLASTIC and
CHEMICAL RESEARCH
and DEVELOPMENT

Associates

G. OTTO ORTH, JR.
L. H. BROWN

2919 First South Seattle

MAin 4090
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Phi Lambda Upsilon

The Epsilon chapter of Phi Lambda
Upsilon at the University of Washington
held its initiation banquet on November
23, 1946, at the Laurelhedge. Among the
fifty present were the fourteen new initi.
ates: J. Turner, R. Hogg, J. Wallstrom,
L. Miner, H. Dunlop, B. Brown, F.
Skewis, K. Koe, F. Weisenborn, D.
Bartholomew, T. Beck, W. Sandholtz. R.
Barnes and G. Ordway.

After dinner Dr. R. Thayer, the cuest
speaker from the College of Economijes
and Business, reviewed the development
of labor unions in this country with main
emphasis on J. L. Lewis and the coal
strike. Following the talk a discussion
concerning labor unions and manage-
ment was held. |

—Tom Secrest

A.1.Ch.E. Student Chapter

On November 12, under the auspices
of the Student Chapter of the American
[nstitute of Chemical Engineers, Indus-
trial Analysis Section, J. N. Carothers,
Chief, Bonneville Power Administration.
gave an interesting talk to a large group
of student chemists and chemical engi-
neers. Mr. Carothers addressed the group
on the subject of “Placement and Oppor-
tunities for Chemical Engineering Grad-
uates.”

Mr. George Thayer, Superintendent of
Production Control of the Seattle Gas
Co.. addressed the group on Thursday
evening. December 5.

lota Sigma Pi

The new pledges of Iota Sigma Pi are:
Florence Cohenour, Mary Eccles. Eloise
Giblett. Althea Glines, Francis Greef.
Carol Johnson. Klarise Lere. Myrtle
Logue, Dorothy Munce. The initiation
banquet will be held sometime in Janu-
ary. Besides the plans for this event.
Oxygen chapter is anticipating a visit
from the National President. Dr. Pauline
Beery Mack. who will be honored at a
special meeting on December 5.
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NEWS ITEMS...

(Continued from page 18)

their program to the needs of the grow-
ing Pacific Northwest.

Thomas H. Williams and Charles V.

Smith, partners of the firm, come to this
area from Dayton, Ohio. Both men are
well qualified in their respective fields.
Williams was formerly associated with
the second largest commercial laboratory
in Ohio for twelve years. He has had
wide experience in materials testing,
concrete design, analytical chemistry, and
process development. In addition, he
taught materials testing at the University
of Dayton, and was retained as a con-
sulting chemist and process engineer by
several industrial firms. He holds a B.S.
degree in Chemistry from the University
of Dayton and is a registered Chemical
Engineer. Smith has twelve years’ ex-
perience in applied research and devel-
opment in capacities of research engi-
neering and director of research for
several large concerns in the fields of
plastics, powdered metallurgy, optics,
equipment and process development. He
holds B.S. and M.S. degrees in Chemical
Engineering from the University of Illi-
nois and has numerous patents to his
credit. He is also a registered Chemical
Engineer.

A third partner of wide experience in
process development is to join the firm
in the near future.

Adhesive Control Acquired
By American Marietta

Mr. James F. Hodges. the President
of the Adhesive Products Company, re-
cently announced the sale of their con-
trolling interest in their company to the
American-Marietta Company of Chi-
cago. This transaction was accomplished
by means of an exchange of stock. so it
will have no effect on the operations of
the company. with the same personnel
continuing to serve their customers under
the direction of Mr. Hodges.

The American-Marietta Company also
owns two paint companies in Seattle.
the Schorn Paint Manufacturing Com-
pany and the Solastic Products Com-
pany. At the present time additions are

DECEMBER, 1946

being made to the Spokane Street plant
of the Schorn Paint Manufacturing
Company which will enlarge their facil-
ities considerably.

R.C.I. Acquires CWS Plant

Another chemical plant was added to
the Pacific Northwest roster recently
when the acquisition of the U. S. Army
Chemical Warfare Service plant at Se-
attle was announced by Mr. Henry
Reichhold, Chairman of the Board, of
Reichhold Chemicals, Inc. At the pres-
ent tine extensive alterations are under-
way and it is anticipated that the plant
will be in production by January, 1947.
The complete line of Reichhold prod-
ucts will be manufactured at this plant,
but emphasis will be placed on those
materials used by the plywood. paper
and protective coating industries. In ad-
dition complete service and development
laboratories will be set up to serve
these industries.

STUDIES IN HEMIACETAL
FORMATION IN ALCOHOL
ALDEHYDE SYSTEMS

By H. V. Tartar and F. E. McKenna

Abstract of a paper to be presented before
the Physical, Inorganic and Biological Sec-
tion at the Research Conference Meeting
of the Puget Sound Section, ACS, Friday
afternoon, December 20.

The freezing points of solutions of
methanol. propionaldehyde and their
hemiacetal in benzene and diphenyl-
methane were determined. The dissocia-
tion constant of the methanol-propion-
aldehyde hemiacetal has been determined
at the freezing point of benzene and the
freezing point of diphenylmethane. The
change in heat content of the dissociation
has been calculated. The densities and
dillectric constants of dilute solutions of
methanol. of propionaldehyde and their
hemiacetal in benzene have been deter-
mined at 25°C. under anhydrous condi-
tions. The dipole moments of the alcohol
and aldehyde have been calculated from
dillectric constant and density data. The
dipole moment of the hemiacetal has
been calculated from dielectric constant
and density data, making use of its dis-
soclation constant.
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SCIENTIFIC SUPPLIES COMPANY PRESENTS
The

New Beckman

Model H
Portable
AC pH Meter

Complete

with Electrodes

$18000

Important Features of the Beckman Model H

FULL AC OPERATION: The model H is completely self-contained and operates directly
from standard 115 volt AC lines.

HIGH ACCURACY: The accuracy is equivalent to that of the well known Model M and
f".l_mh*i (G Beckman pH Meters. For rapid work, accuracies of 0.1 pH unit are easily ob-
tained, and more careful attention to technique permits determination to 0.2 pH units.

SINGLE-POINT BUFFER CALIBRATIONS: With the Beckman Model H it is not necessary
to calibrate with two buffer solutions.

MAXIMUM TEMPERATURE STABILITY: After a short warm-up period, subsequent change
in calibration of the instrument due to temperature effects is very small—only about 0.1
pH unit in the first two hours and 0.05 unit subsequently.

FULL TEMPERATURE COMPENSATION: 0 to 100 C: A builtin temperature compensator
covering the full range of 0 to 100 C can be set to compensate automatically the effect
of temperature changes on the EMF of the glass electrode over the entire pH range
of the instrument.

DIRECT MILLIVOLT SCALE: The Model H Meter is graduated in millivolts as well as pH
units, and a range switch permits measuring directly either in millivolts or pH at will.

RUGGED LIGHTWEIGHT CONSTRUCTION: The Model H is housed in a cast aluminum
case with an attractive dark gray wrinkle finish. The instrument weighs approximately
10 pounds, complete, and is easily carried.

SCIENTIFIC SUPPLIES COMPANY
122 Jackson Street ¢ ELiot 1134 « Seattle 4, Wash.
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WORLD'S LARGEST PRODUCER OF SYNTHETIC RESINS

outstanding new products

from the center of resin research

No. 2100 SUPER-BECKACITE

A pure phenolic resin entirely new in formula, properties
and results. Costs less, works laster, yields higher vis-
cosity, dries quicker than any prewar pure phenolic. No. 1
choice for high grade enamels and spar varnishes.

No. 1337 BECKOSOL

A new pure alkyd, modified with a pure phenol, for car
and truck refinishing assuring definitely superior water
spotting resistance and very fast dry. In fact, it can be
taped after overnight setting. All this, plus exceptional
durability!

No. 1338 BECKOSOL

The addition of only 1% to 5% of this new alkyd hardener

speeds up dry and hardening of air-dry products faster
than anything previously known. Highly suitable for
baking, too!

No. 1339 BECKOSOL

A new, pure alkyd, white brushing vehicle for products
where maximum gloss retention, plus good initial color

and color retention, is desired . . . non-sagging . . . over-
night hard dry . . . better water-resistance than any pre-
war alkyd.

No. 1945 BECKOSOL SOLUTION

A new, non-phthalic alkyd which imparts greater durabil-
ity than any product in its field . . . fast dry . . . quick
through hardness . . . excellent water and alkali resist-
ance. An ideal choice for exterior enamels, porch and
deck paints, high grade industrial machinery enamels, etc.

FOR FURTHER DATA WRITE DIRECT TO THE SALES DEPARTMENT IN DETROIT

REICHHOLD CHEMICALS, INC.

Other Plants: General Offices and Main Plant, Detroit 20, Michigan

Brooklyn, New York e Elizabeth, New Jersey ¢ South San Franciseco, California s Tuscaloosa, Alabama
Liverpool, England ¢ Paris, France * Sydney, Australia

SYNTHETIC RESINS « CHEMICAL COLORS « PHENOLIC PLASTICS « INDUSTRIAL CHEMICALS
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