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... trace gas studjes. ..
...10x scale expansion.
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automatic slit control . .-

He’s always ready to talk IR

Sometimes he talks about the IR-9 and other Beckman high precision Infrared
Spectrophotometers like the new IR-11 and the IR-12. On other occasions you
can question him on the subject of low cost instruments like the IR-5A, the
IR-8 and the new, wide range IR-10. He is proud of his instruments and likes

to talk about them all —even their accessories.

This man can add valuable information to your most detailed IR discussions.
He’s your Beckman Sales Engineer. Call him today—it’s a local call.

INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION

12051 TECH ROAD

MONTGOMERY INDUSTRIAL PARK
SILVER SPRINGS, MARYLAND

(301) 622-2500
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Nitric Acid
‘Baker Analyzed REAGENT
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J.T.BAKER CHEMICAL CO.. PRILLIPSBURG. N.J.

your guarantee
of purity

Every bottle of ‘Baker Analyzed’ reagent acid is labeled with the actual analyti-
cal data. Your guarantee that they are the finest available for your every
laboratory need. Reseach, analytical or developmental. Consolidate your pur-
chases for added economy. Select from among acetic, hydrochloric, nitric,
perchloric and sulfuric acids and ammonium hydroxide. J. T. Baker's service-
in-depth includes the latest in functional packaging too. Six 5-pint or twelve
1-pint “Throw-A-Way" bottles are packed in easy to handle “Throw-A-Way”
cases. No deposits. No returns. Saves you valuable storage space. Same purity
available in money saving carboys and drums as well. Benefit too from the
personalized service of a laboratory supply representative. He will assure you
of fast delivery. On the exact date you specify.

J.T. Baker Chemical Co. @ Phillipsburg, N.J.

Specify ‘Baker Analyzed’ from your local supplier:
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APRIL MEETING |

DATE AND TIME:

Wednesday, April 21, 1965
At 8:30 P.M.

PLACE:

Eudowood Gardens, Lecture Room,
Eudowood Plaza, Joppa Road near
Goucher Blvd.

SPEAKER:

DR. EMIL H. WHITE
Professor of Chemistry
The Johns Hopkins University

SUBJECT:

“Chemiluminescence”
(See page 13)

COCKTAILS AND DINNER:

Eudowood Gardens Dining Room
Price — $2.50 per person for cock-
tails (6:30-7:15) and hot buffet
dinner (7:15). Free parking. Re-
servations must be received no later
than April 16. Use reservation form
on page 11.

We encourage you to bring your
wife and friends to both dinner and
meeting. As before, the dining room
will remain open during the period
of the meeting.

SOCIAL HOUR:

There will be a social hour after the
meeting. Refreshments will be
served. All are welcome.

DEADLINE

Material for publication in

May issue of The Chesapeake
Chemist must reach the Editor
by April 19.
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DR. EMIL H. WHITE

Dr. White was born in Akron, Ohio
on August 17, 1926. He received the
B.S. degree from the University of
Akron in 1947, his M.S. from Purdue
University in 1948 and the Ph.D. de-
gree from Purdue University in 1950.
He held a post-doctoral fellowship with
M. S. Kharasch at the University of
Chicago 1950-1951 working on “Chem-
istry of the Hydroperoxides”. In 1951-
19562, Dr. White was a post-doctoral
fellow at Harvard University working
with R. B. Woodward on “Synthesis of
DL-Progesterone”.

After serving as Instructor at Yale
University 1952-1956, he joined the fa-
culty of Johns Hopkins University as
Assistant Professor. Dr. White became
Associate Professor in 1960, and in
1964 was appointed Professor. He was a
Guggenheim Fellow 1958-1959. The spe-
cial fields of interest of Dr. White in-
clude mechanism of reaction in organic
chemistry, synthesis, chemiluminescence,
bioluminescence, deamination reactions,
natural products, and cyclobutadiene
chemistry.



SERVICE & REPAIR ...

The effectiveness of a laboratory depends greatly on the continuing
operation of its instruments. Obviously the servicing, repairing and
recalibration of these instruments is extremely important. That's why
everyone of the fourteen Fisher plants has fully equipped shops, with a
complete stock of parts, staffed by trained and experienced specialists.
These technicians can service everything from a blast-burner to a multi-
hundred component micro-balance . . . from a stirrer to a spectropho-
tometer. Next time, look to Fisher not only for your original instruments,
but for service and maintenance too. $-372

@ FISHER SCIENTIFIC

World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

7722 Fenton Street, Silver Spring, Md. 20910 - Phone: 587-7000
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[ CHEMICAL SAFETY NEWSLETTER |

TRICHLOROETHYLENE

Trichloroethylene is “practically” non-
flammable and is considerably less toxic
than carbon tetrachloride. Because of
these favorable properties, it has be-
come a widely used solvent for cleaning
metals, glass and fabrics and in the
preparation of liquid soaps, paint re-
movers, rubber cements, shoe polishes,
etc. The hazard potential of trichloro-
ethylene is, however, sometimes over-
looked, with serious consequences.

Health Hazard. — The threshold limit
value (TLV) for trichloroethylene has
been established at 100 ppm by the
American Conference of Governmental
Industrial Hygienists. The TLV is the
time-weighted average concentration in
air to which it is believed nearly all
workers may be repeatedly exposed,
day after day, without adverse effect.
Concentrations of 160 ppm are just de-
tectable by their odor; the absence of
the odor cannot, therefore, be taken
as a reliable indication that the TLV
has not been exceeded. Prolonged ex-
posure or frequent short exposures to
concentrations higher than 200 ppm
may injure the nervous system and
liver.

Concentrations moderately higher
than 200 ppm may also cause nausea,
dizziness, headache and lethargy, al-
though these symptoms do not neces-
sarily indicate systemic poisoning. Re-
peated inhalation of trichloroethylene
vapors may lead to craving and habitua-
tion (e.g. “glue sniffing”). Inhalation
of 1,300 ppm for six minutes is said to
cause vertigo, pressure in the head, fa-
tigue and irritation of the mucous
membranes. Prolonged skin contact may
cause formation of blisters and, because
of removal of the protective fat layer,
may predispose to secondary infection
and eczema.

The safe use of trichloroethylene thus
requires adequate ventilation to remove
harmful concentrations of vapors, and
protection against spills and splashes by
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the wearing of eye protection and re-
sistant gloves and aprons.

When heated, trichloroethylene can
decompose to form hydrogen chloride
and phosgene, both hazardous sub-
stances. Appropriate precautions to pro-
tect personnel from fumes must be
taken in fighting fires where trichloro-
ethylene may be present. Care must
also be taken to remove all residue
in welding or -cutting operations on
metals which have previously been de-
greased with trichloroethylene.

Fire Hazard. — Although trichloro-
ethylene is considered “practically” non-
flammable, some concern was aroused
early in 1963 by a preliminary report
from the U.S. Bureau of Mines (R.I.
6190) showing the vapors to be flam-
mable in air at temperatures above
about 86° F. The lower limit of flam-
mability at 86° F. is about 12.5 percent;
the upper limit is at least 90 percent
(at 186° F.), possibly 100 percent.

However, these data do not indicate
any need for a change in current good
industrial practice. It has been pointed
out that the container walls in the
flammability tests have an important
effect on the results (original tests in 1-
inch diameter glass; recent tests in 4-
inch and 7-inch diameter steel). It would
be difficult to reach the lower flam-
mability limit of 12.6 percent (far
above the threshold limit value) under
normal conditions of use. The Bureau
of Mines used an electric arc to
achieve ignition, a condition not ordi-
narily encountered. Also, while the
vapors can be ignited under certain
conditions, they will not readily support
combustion and are extinguished when
the heat source is withdrawn. The
probability of initiating a trichloro-
ethylene fire under the conditions of
good ventilation usually found in in-
dustry thus seems low, as is substanti-
ated by the record. Nevertheless, the
fire hazard potential should be taken

(Continued on page 9)



The time has come for anyone who has anything to do
with thin-layer chromatography to take a fresh look at it.

EASTMAN

CHROMAGRAM

Sheet

is now available

A 946

No longer need skilled people spend time
at the messy work of coating glass plates.
The simplicity of paper chromatography is
back with the speedy, detailed separations
that turned you to TLC.

EASTMAN CHROMAGRAM Sheet comes
ready to use. Simply slip from box.

EASTMAN CHROMAGRAM
Sheet eliminates the ex-
pense of bulky coating
equipment. It takes little
space in use or storage. It
is unbreakable. There is no
siliceous dust.

EASTMAN CHROMAGRAM
Sheet, Type K301R, consists
of inert poly(ethylene tere-
phthalate) bearing silica gel
which Kodak itself proc-
esses and controls. The
coating is as uniform and
isotropic as you would ex-
pect from Kodak and as you
could scarcely hope to ex-
pect from manual applica-
tion. The silica gel is bound
with polyvinyl alcohol and
contains a fluorescent indi-

Spot it and develop it.
(A is often y.)

cator of lead-manganese-
activated calcium silicate.
The adsorbent is100 microns
thick; at 0.3mm over-all, the
sheet is thick enough not to
be limp, thin enough to make
storage problems disappear.
The 20 cm x 20 cm sheets
come 20 to a box. You stock
only one size, since the sheet
may be readily cut into
smaller sizes or shapes.
EASTMAN CHROMAGRAM
Sheet works with all the sol-
vents for silica-gel TLC. De-
velopment can be done in
conventional TLC chambers.
The chamber should be lined
with filter paper to provide
complete saturation with sol-
vent vapor—a good precau-

It produces as good results—or better
~—than glass plates.

tion even for the old glass
TLC plates.

Separations of substances
not visible directly may be
visualized under ultraviolet
(2450A) against the fluores-
cent background through
their u-v absorption or their
own fluorescence, by stain-
ing reactions with conven-
tional spray reagents, by io-
dine vapor, or by scanning
for a radioactive label.

Samples of EASTMAN
CHROMAGRAM Sheet and
literature are available from
Distillation Products Indus-
tries, Rochester, N.Y. 14603
or from the regular supplier
who serves you with EAST-
MAN Organic Chemicals.

""CHROMAGRAM ' IS A TRADEMARK OF EASTMAN KODAK COMPANY

io)Ee

Distillation Products Industries is a division of Eastman Kodak Company

growth began in earnest a few years later when he made the world really take to photography by putting

George Eastman started our business in 1879 by telling photographers ta quit coating their own plates. Qur
photographic emulsion on a flexible base. EASTMAN CHROMAGRAM Sheet, then, is hardly a surprise.
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CHEMICAL SAFETY NEWSLETTER
(Continued from page 7)

into account in the design of processes
involving trichloroethylene.

Reactivity Hazard. — Freshly ex-
posed (i.e. oxide-free) aluminum sur-
faces can react with trichloroethylene
to form  spontaneously flammable
aluminum triethyl (H. Vasbinder, Phar.

Weekblad 87, 861-5, 1962).

Strong alkalies, such as caustic soda,
may react with trichloroethylene to
form chloroacetylene or acetylene di-
chloride gas. The reaction which takes
place depends on the conditions under
which the strong alkali is mixed with
the solvent. Stabilizers, added by the
manufacturer, act as a catalyst in the
reaction. Chloroacetylene is unstable and
spontaneously flammable, acetylene di-
chloride (dichloroethylene) is a flam-
mable liquid with low flash point. In the
presence of air (oxygen), the reaction
product can form violently explosive
peroxides under the proper conditions.
Also, trichloroethylene can be hydro-
lyzed at elevated temperatures to form
hydrochloric acid.

Alkaline compounds and solutions
should, therefore, be kept away from
trichloroethylene. Parts cleaned in
strong alkaline solutions should be
rinsed and drained dry before being
placed in contact with trichloroethylene.
Conversely, residual trichloroethylene
should be removed before exposure of
parts to strong alkali.

Safety Requirements. — As is true
of all chemicals, trichloroethylene can
be safely stored, handled and used if
its hazardous properties are fully un-
derstood and the necessary precautions
are observed, including the use of
proper safeguards and personal pro-
tective equipment. The simple safety
requirements for handling trichloro-
ethylene are described in Chemical
Safety Data Sheet SD-14 of the Manu-
facturing Chemists’ Association and in
Data Sheet 389 (Revised) of the Na-
tional Safety Council.

Ernest Levens, Manager,

Safety Aerojet-General Corp.,
Azusa, Calif.
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BAUSCH & LOMB

Spectronic 600 Spectrophotometer
Double-Beam UV-Visible

SPECIFICATIONS
Range 200 mu - 650 mu
Bandwidth 5A and 50A
PHOTOMETRIC ACCURACY
to 5%

| WAVELENGTH ACCURACY
5 Angstroms

THREE SCANNING SPEEDS

DISPERSION - 16 A/MM

2 gratings with 1200
grooves/mm

DESICCANTS ‘#—012‘9 7
None Required

LIGHT SOURCE
Combination Light
Source (tungsten and
deuterium) with power |
supply built-in. i

SAMPLE COMPARTMENT

103mm long. Will
accommodate standard
sizes and shapes of
absorption cells.

Write for available accessories and
| details. |

Kinsman Optical |
COMPANY |

1320 F Street, N. W.
Washington, D. C. 20004
District 7-3600




IMPORTANT LETTER
! April 21, 1965
SUBJECT: Maryland Section Award, 1965
THRU: Editor, Chesapeake Chemist

% £ | |
~ TO: A1l Members, Maryland Section, ACS |

i . 1. The subject award was established to recognize !

b3 !

|

_ and honor meritorious achievement in any field of
\ ' chemistry by a member of the Maryland Section.
F'QKIble PIQS“O e " ' There is no time-frame during which this achievement
. A Wy must have been accomplished. It is the duty of |
each member to support this activity of the Maryland
Section by insuring that all qualified candidates
are brought to the attention of the Awards Committee.

2. Nominations may be submitted in any format
but must include, in addition to the name and
present position of the nominee, your specific
reasons as to why this Section Member should be so
honored.

3. All addressees are requested to submit their
nominations for the subject award to the undersigned
not later than 28 May_196§,

E. A. METCALF

Fron1laborokxy Chairman, Awards Committee
supply houses everywhere | 906 Wellington Road
Baltimore 12, Maryland
| — :
.t The world over, more labora- | e Tear-Out Dinner Reservation Form ———— . __ _
} Flexible tories have. Stanqardized on There is enclosed $____ ($2.50 per person)*® for cocktails and dinner at
Tygon plastic Tubing than on Eudowood Caterers, Eudowood Plaza, on Wednesday, April 21, 1965 for the follow-
P Glass-clear e i st a8 £ood ag" Tygon, ing persons.*
. . For your protection, every fqot (Please Print or Typewrite.)
} chemlca"y inert ‘Ilsh permaner}tIYngrﬁnde% VYt';h $ Name Address
€ name an e _ -
3 73 Standard sizes formulation number.

= n
=i

& )
'I'ygofnTl: od'eglsfered Trade Mark u s s T j" WA R E

S. Stoneware Co.
AKRON 9, OHIO

*Make checks payable to Maryland Section, ACS and mail together with reserva-
tion form to Dr. F. Marion Miller, School of Pharmacy, University of Maryland,
Lombard and Greene Sts., Baltimore, Md. 21201.

**Return by April 16th. Please be prompt. If required, it is possible to accom-
modate a few late reservations.
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MEETING-IN-MINIATURE

The Meeting-in-Miniature on May 7
will take place in the Chemistry Build-

CHEMILUMINESCENCE IN
LIQUID SOLUTIONS

Chemiluminescence has not been a

ing of the University of Maryland at
College Park, Md.; map of campus is
on opposite page. An information desk

popular field of investigation despite
the intrinsie interest in “coldlight” re-
actions and the fact that the emitted

THE CHESAPEAKE CHEMIST

THE SKY IS NOT THE LIMIT

The American Institute of Chemists’
Lecture on April 22 is “The Sky is Not
the Limit”, by Dr. M. P. Thekeakara of
the Goddard Space Flight Center,
N.A.S.A., at Congress Inn, Security
Boulevard (Exit 17 Beltway).

The objectives and current achieve-
ments of the space studies; the instru-
mentation, interpretation results of the
recordings as well as simulation of
space conditions will be discussed.
Numerous slides and other visual de-
monstrations will be provided.

Cocktails at 6:00 P.M.; Dinner 6:30
($3.50); Lecture 8:00 P.M.

For reservations please call before
April 16, VErnon 7-3030, Extension 203.

Free lecture; the public is invited.
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I P Wil} l?e in the lobby of .the Chemistry light serves as an additional probe into

iy & ¢ Building for the convenience of those the mechanism of chemical reactions.

3 B 8 attending the meeting. Although a very large number of

§ ‘\\ B a Eight technical sessions have been chemiluminescent reactions are known,

£ S B B scheduled. The papers will be presented few are efficient in light production and

783 . Y e & ' from 2 P.M. to 5 P.M. and from 8 P.M. this fact probably accounts for the re-

3 T 2 \2 Q.\ QE to 10 P.M. Details will be published in lative neglect of this field in the past.

2 =| = a H 7 % ==z U Chemical and Engineering News. A. In recent years, however,. chemilumin-

% z & 7 | popular talk will be given at 5 P.M. escence has begun to receive the atten-

s & ; in the main lecture hall. tion it deserves — pf)ssubly as the re-

5 ol i R Dinner will be served at 6:30 P.M. at 0.y ©0f advances in the field of

= £ b instrumentation.

o X 5 { the Holy Redeemel: Church, 4993 Bel"- An amazingly large fraction of

i) x e é'(l wyn Road. T?e price of the .dmner 15 chemiluminescent  reactions involve

E A / =il z; 2 . - 3 $3.00. C‘:ocktalls will l.)e available be- oxygen, either directly or in the form

124 Tl sk S s E Z kg tween 5:45 P.M. and 6:30 PZM' through of peroxides (the radical-ion reactions
S e IS9 5 £ % O the courtesy and generosity of the . 3

' IR e < Chemical Rubber Co. are notable exceptlons to . thls: rule).

% E , %E ik iy : ' Most of the efficient chemiluminescent

E a @ 454 5 For dinner reservations call Dr. F. reactions known are reactions of or-

S 2 ozzm ma 249 £ Marion Miller, University of Maryland ganic compounds in solution, and the

E in Baltimore, Telephone: 955-75688 or three best compounds are luminol,

e A 7417. Reservations should be made not lophine, and lucigenin. It should be

= later than May 4. pointed out, however, that the quantum

E yields for these compounds are less than

5% even under optimum conditions.

é Chemiluminescence and bioluminescence

% are related in that the latter pheno-

menon is just the occurrence of the for-
mer in a living system, as in the firefly
and in luminous bacteria.

An introduction to the field of chemi-
and bioluminescence will be given along
with a demonstration or two, and the
present state of the problem will be
assessed.

FIFTY-YEAR MEMBERS TO BE
HONORED

Having attained the venerable status
of being members of the American
Chemical Society for fifty years, Mr.
Marc Darrin of Baltimore, and Dr.
Nolan D. C. Lewis of Frederick will be
honored at the dinner meeting of the
Maryland Section on April 21 at which
time each will receive the Fifty-Year
Membership Certificate of the American
Chemical Society.

13



: ~
EDGEWOOD ARSENAL

Start of a new three-million-dollar
clinical research building at the U.S.
Army Edgewood Arsenal Chemical Re-
search and Development Laboratories
was announced by Col. William G. Will-
mann, Laboratory Commander. The new
building — designated the General John
R. Wood Laboratory — will provide
work areas for 240 persons. When com-
pleted in July 1966, the new building
will give added scope to the Army’s
capabilities in the increasingly import-
ant area of chemical defense. One of the
most modern buildings of its type, the
new facility is designed for safe and
efficient research in eclinical investiga-
tion, experimental medicine, pathology,
psychology and human engineering.
Activities supporting the clinical re-
search work will include both basic and
applied research in the fields of aerosols,
basic and field toxicology, and neuro-
pharmacology. The building will stand
as a memorial to Brig. Gen. John Rux-
ton Wood (1901-1963), the first Director
of Medical Research at Edgewood
Arsenal.

Dr. E. H. Polley of the U.S. Army
Chemical Research and Development
Laboratories was honored recently by
the Federal Business Association of
Maryland for his scientific contributions
in the field of neurophysiology and
neuropharmacology. Dr. Polley is chief
of the Neurology Branch of the Labo-
ratories’ Directorate of Medical Re-
search. He was named first runner-up
for the title “Federal Civil Servant of
the year in Maryland” in the scientifie
field. First place went to Mr. William G.
Fink, an electronics engineer at Fort
George G. Meade.
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JOHNS HOPKINS UNIVERSITY

Dr. Alsoph H. Corwin delivered a
lecture on “Individual Susceptibility to
Food Constituents” at the New York
Academy of Sciences, New York City
on February 13.

Dr. Emil H. White spoke at the Geigy
Chemical Company, Ardsley, New York,
on February 27, 1965. The title of his
talk was “Organic Synthesis”. On March
3, Dr. White spoke at Princeton Uni-
versity, Princeton, New Jersey on “The
Deamination of Aliphatic Amines”.

Professor J. D. H. Donnay, jointly
with Dr. Hiroshi Takeda, presented a
paper, entitled “Twinning and Polyty-
pism in Lithium Micas”, at the Winter
meeting of the Am. Crystallographic
Association, held in Suffern, N. Y., on
February 24-25, 1965.

A memorial article by Professor J.
D. H. Donnay in tribute to the late Isi-
dor Fankuchen (1905-1964) was printed
in the publication of the French
Mineralogical Society, (Bull. Soc. Fr.
Mineral 87, 299, 1964).

“The Deamination of  Aliphatic
Amines. II. The Cyclic Primary Amines,
a and b 3-Aminocholestane”, by Emil
H. White and Frank W. Bachelor, was
published in Tetrahedron Letters. Janu-
ary 1965.

The Catalysis Club of Metropolitan
New York conducted a Symposium on
Catalysis in honor of Professor Paul
Hugh Emmett consisting of invited
papers by a group of Professor Em-
mett’s former students. It was held at
the Hotel Robert Treat in Newark, New
Jersey on Friday, March 19, 1965.
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Interchangeahle power supplies for aboratory and field.

Accuracy and stability found heretofore only in the
highest priced meters.

Rugged construction for use in any environment under
field conditions.

SARGENT [MODEL 'PB—with modular mercury cell power

source providing over 6 months of
normal usage in the field.

MODEL PL—with modular Zener reference line
power source for continuous use in
the laboratory.

m Relative Accuracy m for the most exacting purposes, readable to 0.02 pH,
with meter accuracy of = 0.03 pH within 4 pH of the standardized point,
and == 0.05 pH anywhere on the scale.

m Stability m for long term use without need for readjustment, eminently
suitable for recording, with circuit drift less than 0.02 pH per hour after
short initial warm-up.

= Rugged Construction m for use in any locale, any climate; moisture-proofed,
transistorized circuitry, shock-proof case.

MODEL PB—Cat. No. S-30007 with batteries, buffers and electrodes. . ..$255.00
Cat. No. S-30007-10 with batteries only, for use with any

electrodes .......c it it i it e $215.00
MODEL PL-Cat. No. S-30008 with line power source, buffers and

electrodes .......iiiiii ittt ittt et eseenn $295.00

Cat. No. S-30008-10 with line power source only, for

usewithanyelectrodes ..........coiviiiiiieininnnnn. $255.00

Power Supplies Cat. No. $-30007-15 Zener Line Source for substitution in Model PB
meters . . . $60.00; Cat. No. $-30008-15 Mercury Cell Source for substitution in Model

PL meters .. . $20.00. For information, write for bulletin pHP.
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SA R G E N T SCIENT!FIC LABORATORY INSTRUMENTS « APPARATUS « CHEMICALS

E.H. SARGENT & CO., 10558 METROPOLITAN AVENUE, KENSINGTON, MD. 2078§
Chicago + Anaheim, Calif. + Birmingham « Dallas « Jenver « Detroit + Springfield, N.J. . Toronto, Canada

15



The Chesapeake Chemist
University of Maryland
636 W. Lombard Street
Baltimore, Maryland 21201

(homas

Nonprofit Org.
U.S. Postage
PAID
Baltimore, Md.
Permit No. 2917

PHILADELPHIA, PA. 19108

Telephone Service: For toll free, direct service from Baltimore Metropolitan Area
ask Operator for ., ., Enterprise 9-5600.

CATALOG

ANNIVERSARY EDITION

More than 22,000 stock items

New edition lists more than 22,000 items, adequate
supplies of which are regularly maintained in our
headquarters stock for immediate shipment.

Selection of Apparatus

Based on careful review and evaluation by our
Technological staff. Quality maintained by our
Inspection staff. Includes many new lines and items.

Guarantee

We accept full responsibility for quality and per-
formance of every item listed.

Detdiled, factual descriptions
All items fully described and carefully indexed.

Copies sent to laboratories and purchasing personnel
on request.

ARTHUR H. THOMAS COMPANY

Scientific Apparatus and Reagents More and more laboratories

RELY ON THOMAS




