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Now you can widen your thinking about
measurements which could best be made on
a frequency basis. Add the Type 3L5 to the
Tektronix ‘560’ oscilloscope system for a
low-frequency (10 Hz to 1 MHz) spectrum
analyzer that is convenient to use and ac-
curate. Calibrated functions, such as
vertical deflection factor, center fre-
quency, and dispersion, afford the
same confidence for frequency-

c al i b rait ed _domain measurements as now exist
FREQUENCY-DOMAIN

Ask your Tektronix field
engineer to demonstrate Measurements
the Type 3L5 Spectrum
Analyzer and acquaint you
with the range of perform-
ance options in the ‘560’ series. b oK "‘“’. 0 “ 0

°<

Mainframe choices are single
beam with conventional or stor-
age displays, or dual beam. Plug-ins
cover many application areas: multi-
trace, differential, state-of-the-art sam-
pling and spectrum analysis.

TYPE 3L5 SPECIFICATIONS

Center Frequency Range — 50 Hz to 990 kHz, accurate
within §% plus an increment depending on range
and temperature.

Deflection Factor — 10 uV/div to 2 V/div in calibrated
RMS volts/div, accurate within 3% to 1 mV/div,
within 6% to 10 uV/div.

Calibrated Dispersion — 10 Hz/div to 100 kHz/div (1
MHz full screen) in 9 steps (1-2-5 sequence), ac-
curate within 10% ; linearity is within 3%.

Resolution Bandwidth — <10Hz to >500Hz, cross-
coupled with dispersion control but separately switch-
able.

Display Flatness — within 0.5dB at most deflection
factors.

On-Screen Dynamic Range — >60 dB in the LOG (un-
calibrated) mode.

Video Mode —easy conversion to calibrated time-
based displays. Bandwidth is 10 Hz to 1 MHz, basic
deflection factor is 1 mV/div.

Type 3L5 Spectrum Analyzer ............... $1,125

For information, circle the Reader Service Number,
or write Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005

Tektronix, Inc.

committed to progress in waveform measurement




WEIGHT WATCHERS:

These Mettler balances
can help reduce your weighing problems

If you have weight problems, chances
are they can be solved with one of
these three Mettler balances. Two are
top-loaders, one an analytical. Collec-
tively, they solve virtually any weigh-
ing problem in the laboratory. Indi-
vidually, they perform their special
jobs with unique speed, ease and
precision.

Weight Watching

Has Never Been Easier

The Mettler P1200, a well established
and versatile top-loading balance, now
has digital readout. This feature per-
mits even relatively unskilled opera-
tors to obtain accurate results without
misinterpretation or reading errors,

The P1200 will tackle weighings to
1200 grams (plus 100-gram tare), and
give you a precision of =5 mg. That's
better than one part in 250,000. But
despite its capabilities for handling
the bigger weighing jobs, the P1200
will also complete a weighing in just
three seconds. It will also checkweigh
to plus or minus values as fast as you
can place an object on the scale, and
without referring to scale readout.
Powdery, granular or liquid substances

can be filled rapidly by the use of a~

filling guide which shows the approx-
imate weight on the pan throughout
the entire weighing operation. This
eliminates time-consuming interrup-
tions for reading the balance.

Remove Grams — Positively

The P160, another top-loader, weighs
unknowns to 160 grams with a preci-
sion of =1 mg. In addition to having
all the features of the P1200, it is
ideally suited for weight loss studies.
It has a reverse scale which gives a
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positive reading as weight decreases
in drying, evaporation and residue de-
termination studies. This feature elim-
inates time-consuming calculations
and the possibility of arithmetical er-
rors. It also simplifies gravimetric ti-
trations (for more information on the
advantages of gravimetric titrimetry,
write for Bulletin M-1014A).

A Well-Balanced Balance

Slight changes in the balance level of
the P1200 and the P160 (as in all
Mettler top-loaders) are automatically
compensated for by a zero point res-
toration feature. We call it Mettler
Levelmatic. If your balance is out of
plumb beyond its compensation
range, you won't be able to make a
weight reading because the readout
is automatically obscured. Because
Levelmatic automatically compen-
sates for most shifts in zero position,
it is rarely necessary to re-zero the
balance before weighing.

Have Your Cake and Eat It

If you need an analytical balance to
watch your weight, consider the Met-
tler H20 . . . it's really two balances
in one. It gives you the 160.1-gram ca-
pacity of a macro-analytical balance,
and the =0.01 mg precision of a semi-
micro instrument. The H20 readout,
like the P1200 and P160, is digital. It
also has a high-speed filling guide,

and an optional accessory will let you

weigh objects below the balance; for
example, to make specific gravity
measurements by weighing objects
submerged in liquids.

Because of the unrestricted optical
taring feature of the H20, you can
tare off the weight of your container
in seconds, and begin weighing-in
with readout at zero. You can’t make
a weighing mistake. If you’re adding
several components, you can dial back
to zero for each one.

Some Food For Thought

In case you have a weighing require-
ment that can’t be solved by one of
these three balances, Mettler has 35
more models ranging from top-loaders
that weigh to 13 kilos all the way
through analyticals to ultra micro in-
struments with precision of =0.1 ug.
We'll bet a gram-cracker that one of
these will fill the bill. To arrange for
a free demonstration or trial, or for
further particulars, write to Mettler
Instrument Corporation, 20 Nassau
Street, Princeton, New Jersey 08540.

T Mol 2
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Jequirity beans (Abrus precatorius)
used as “eyes” in costume jewelry.
These beans, ovoid in shape and mea-
suring ¥ to ¥4 inch in length, con-
tain at least one deadly poison, the
phytotoxin abrin. Death from inges-
tion of the seeds when chewed and
swallowed has been recorded. See
page 245. [Charles R. Gunn, U.S. De-



Tame complex scientific data...

produce useful information directly

How to Since the early days of the Manhattan Project,
the study of nuclear phenomena has been

See Through on a steep rise. Not surprisingly, this
. started a train of responses by the

1000 Windows instrumentation industry to answer
at a Time the need of research scientists for

analytical data about radiation. Of most service
have been instruments to measure the gamma radiation that
originates in the unstable nuclei of radioactive isotopes as they
decay to stable states.

It’s not really difficult, with today’s more sophisticated elec-
tronic instrumentation to measure accurately the energy of a
discrete gamma ray and the time of its occurrence. But that’s
only a small part of the information that the nuclear scientist
needs to know. Usually the radiation ‘signature’ that identifies a
material consists of a variety of gamma rays at characteristic
energy levels, and it's precisely the knowledge of this variety—
or spectrum—that interests the scientist.

Initially the nuclear scientist measured the gamma spectrum
by looking at voltage pulses derived from the overall radiation
through a series of energy “windows”, one window at a time.
He built the “frame” for each window using a high and a low
voltage discriminator, each with adjustable threshold, thus being
able to look only at pulses whose peak value fell between the
two levels. Since an adequate measure of the gamma spectrum
may require that the scientist look at it through more than a
thousand different windows, this one-at-a-time procedure is often
inadequate. Not only is it laborious, it is also so slow as to be
useless where the decay
rate (half-life) is very
short.

Enter the multichannel
analyzer (MCA), newest
of which is the H-P 5400A.
The MCA looks at gamma
radiation through as many
as 1024 windows, simul-
taneously sorting the
pulses into as many am-
plitude groups. It counts
and totalizes the pulses in
each group and stores the results in memory for live or static
display on the built-in cathode ray tube, for readout on a paper
record or for input to a computer.

Speed, the essential characteristic of an MCA, reaches its peak
in the 5400A. Employing a new analog-to-digital converter with
a clock rate of 100 MHz, the 5400A sorts and digitizes input sig-
nals into one of 1024 categories in no more than 13 microseconds.

In its present state of refinement, the 5400A MCA has not only
met the nuclear scientist’s need for a gamma spectrum analyzer,
but has also attracted the attention of analytical scientists in
other disciplines. Biochemists for example have used it as a
multichannel scaler to accumulate time/rate curves of activity
for uptake/clearance studies in nuclear medicine. Design engi-
neers have performed probability density analysis of continuous
input signals with the 5400A to isolate signal and noise charac-
teristics. Other solutions of complex measurement problems are
described in the March 1968 issue of the Hewlett-Packard
Journal, yours on request,
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Probability density display of
Gaussian noise

Desigm'ng Natural strangers to the complex world of
electronics, chemists and other analysts have

for the long since been trapped in it because of their
ooy seemingly insatiable appetite for
Electronics Shy analytical instruments that are
Analyst essentially electronic creations. Both

readily admit the impossibility of doing their
analytical work at today’s speed and accuracy standards without
electronics. But upon introspection they also acknowledge a deep
yearning somehow to exclude the whole complicated world of
transistors, diodes and mtegrated circuits from their laboratories.

Yet exactly the reverse is happening: as the scientist uses more
and more instruments in his quest for analytical speed, he pro-
duces greater and greater quantities of analog chart recordings,
each of which he must laboriously interpret if he is to decode its
analytical message. Bogged down in this task, the analyst once
again has had to turn to the electronic designer . . . this time for
a device which automatically interprets the analog output of such
analytical instruments as the ubiquitous gas chromatograph, and
translates it into digital data, the stuff of which quantitative
analysis is made.

The device which does this job best—the digital integrator—
employs even more complex electronic circuits than does the gas
chromatograph. And it requires frequent adjustments of a dozen
or more programming controls, each somewhat mysterious to
the electronics-shy analyst.

For many, this is the last straw. Consequently they have re-
fused to admit into their laboratories the one electronic device
that, ironically, can do more than any other to speed their anal-
yses and simplify their routine.

Aware of this problem in human engineering, a team of H-P
chemists and electronic engineers together have recently com-
pleted the design of an integrator that can be programmed for
an almost unlimited variety of analytical conditions just by
pushing buttons. No longer must the recalcitrant analyst make
the difficult choice of plunging into the strange world of inte-
grator programming, or living in a world bereft of the benefits
of digital integrators. The H-P 3370A lets him have the best of
both worlds.

For electronics-shy chemists and other scientists who want to
know how this was accomplished,
we offer a new Bulletin 3370A, on -
request,
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Restorin Time was when the scientist enjoyed sitting at
est g his desk to manipulate the raw analytical
the Balance data that he had accumulated while standing

. at the bench. Somehow complex
Between Analysm computations with classical formulae

and Computation created a pleasant interlude between
creative sessions at the bench.

During the post-war period, this somewhat romantic attitude
has gradually disappeared. Backed by a seemingly endless parade
of new automatic instruments for analysis, the scientist has be-
come such a prodigious producer of analytical data that the
balance between his analytical and computational loads has been
destroyed. One of the top technical management problems of the
day is to release the scientist from the time-consuming drudgery
of massive computations and return him to creative work.

Obvious solutions are not always satisfactory. The typical
electronic desk calculator is simply not up to the job: many of
the commonest mathematical routines of science and engineering
are beyond its scope. On the other hand, the computer is often
too imposing for the problem immediately at hand, too incon-
venient of access or too expensive to justify, and always relatively
difficult to program and use.

What is needed is a machine that combines the accessibility
of the calculator and the capacity and speed of the computer.
Such is the H-P 9100A computing calculator. It not only re-
sembles but even surpasses the computer in its ability to handle
very large (1099) and very small (10-98) numbers at the same
time. In practical terms, for example, the 9100A allows the sci-
entist to use Avogadro's number (6 x 1023) and Planck’s constant
(6.6 x 10-27) in the same computation without risk of overflow-
ing its capacity, and without requiring the scientist to keep orders
of magnitude in his head.

The 9100A also shares with the
large computer the ability to f
solve complicated compu-
tations in fractions of a
second. This stems from
its ability to store as
many as 196 program
instructions, some of which
may be decisions based on conditional branching and looping
commands. But the 9100A is far easier to use than any computer
because of two unique characteristics which bring it within easy
reach even of the scientist who has no knowledge of computer
programming techniques. First, all programming is carried out
in English or common math symbols, not in special computer
language. Second, even the most complex program can be stored
on wallet-size magnetic cards and entered into the 9100A simply
by inserting the card in a slot (as in the photo at left) and push-
ing a button.

As a result the 9100A can, for example, determine the straight
line that best fits a set of experimentally obtained X-Y points in
seconds. The scientist need only insert the appropriate program
card and enter the data points on the keyboard. The 9100A then
carries out the entire ‘least squares fit’ computation and displays
the slope (m), intercept (b), and correlation coefficient (r). It
will even plot the line itself when equipped with the forthcoming
H-P X-Y plotter.

Yet the 9100A is no bigger and costs no more than a calcu-
" lator. More important, it is as easy to use since all machine op-
erations are in English or common math symbols. This includes
single-key operation for log, exponential, trig and hyperbolic
functions, and for coordinate conversions from polar to rectan-
gular and vice-versa.

If you want to know how the 9100A can restore the balance
between analysis and computation in your lab, get a copy of our
new 22-page brochure. Write Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, California 94304, In Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT W PACKARD

ANALYTICAL INSTRUMENTS cos70 A -









Recent and Forthcoming Chemistry Texts from Saunders

New!
Fischer & Peters:
A BRIEF
INTRODUCTION
TO QUANTITA-
TIVE CHEMICAL
ANALYSIS

Abridged from Fischer
& Peters’ highly success-
ful Quantitative Chemi-
cal Analysis, this volume
offers a concise, yet ade-
quately broad picture of
the fundamental theory
and practice of analyti-
cal chemistry. In contrast
to most other texts of
comparable length, this
book presents broader
topic coverage of both
classical and instrumen-
tal methods of analysis
(including a chapter on
chemical equilibrium, two
chapters on redox meth-
ods, and thorough chap-
ters on optical and elec-
trochemical methods).
Special advanced sub-
jects, laboratory experi-
ments, and problems are
included.

537 pp. illus. $9.25. New!
3/69.

Mazur & Harrow:

BIOCHEMISTRY:
A BRIEF COURSE

This fine text presents
the core of modern bio-
chemistry for a one-
semester (or one-quar-
ter) course. Throughout
its coverage, biochemical
descriptions are linked to
reactions on a. cellular
level. A careful balance
is maintained between
.chemistry and metabol-
ism. Its presentation of
the physical and chemi-
cal properties of biologi-
cal materials is quite de-
tailed. 180 judiciously-
selected illustrations
serve to visualize and
summarize important
concepts.

450 pp. 180 illus. $8.75.
2/68. By Abraham Mazur
and Benjamin Harrow, City
College of New York.

New 2nd Edition!

Masterton & Slowinski:
CHEMICAL PRINCIPLES

This second edition of a widely acclaimed introductory
text continues to approach general chemistry quantita-
tively. The book departs from the traditional approach
and utilizes types of reactions (oxidation, reduction,
acid-base, etc.) as the base of organization rather than
families of elements. An introduction to molecular
orbital theory has been added. The text encompasses
all the material covered in the ACS standard test in
general chemistry.

705 pp. illus. $10.75. New 2nd Edition! 3/69. By William

L. Masterton, University of Connecticut; and Emil J. Slowinski,
Macalester College.
New!

Van Orden & Lee: ELEMENTARY
ORGANIC CHEMISTRY: A BRIEF COURSE

For non-chemistry majors enrolled in either a one-
semester or one-quarter course, this new book offers a
brief, concise, and highly meaningful introduction to
organic chemistry. The presentation includes an intro-
ductory review of modern aspects of bonding, struc-
ture, stability, and reactivity of chemical substances.
The application of organic chemistry in understanding
biological processes is stressed. A complete treatment
of isomerism is included.

329 pp. 119 illus. $8.25. New! 2/69. By Harris O. Van Orden
and Garth L. Lee, Utah State University.

New!
Jones et al.:
CHEMISTRY: A BRIEF COURSE

Here, for the short course, is an introduction to chem-
istry which will arouse interest and inform the stu-
dent who has had little or no previous training and
who will not, in all likelihood, take any further
courses. An historical approach is used in the first
portion of the book—how theories were developed
from a basic experimental framework. The second half
relates these theoretical concepts to the student’s ex-
perience in the world outside the classroom. Mathe-
matics is kept as simple as possible.

354 pp. 166 illus. $9.50. New! 3/69. By Mark M. Jones, Van-

derbilt University; and John T. Netterville, David O. John-
ston, aid James L. Wood, David Lipscomb College.

New! Just Ready!
Routh, Eyman & Burton:
ESSENTIALS OF GENERAL
ORGANIC AND BIOCHEMISTRY

Specifically written for the non-major enrolled in a
terminal course, this well-balanced textbook provides
a critical survey of the important aspects of the three
major branches of chemistry. The text stresses the
chemical nature of general, organic, and biological
chemistry. Reactions and chemical mechanisms are em-
phasized and explained in simple, understandable
terms. Selected references offer contemporary reading
in Scientific American, Journal of Chemical Education,
etc.

About 700 pp. 185 illus. About $9.95. Just Ready! By Joseph

I. Routh, Darrell Eyman, and Donald J. Burton, University of
Iowa.

COPIES GLADLY SENT TO TEACHERS ON 30 DAY APPROVAL'

New! Ready 5/69!
Angelici:
SYNTHESIS AND
TECHNIQUE IN
INORGANIC
CHEMISTRY
Highly detailed, this lab-

oratory manual for the
junior, senior, or first
year graduate student
presents 20 select experi-
ments illustrating inor-
ganic  synthesis tech-
niques. Compound syn-
thesis by vacuum line,
electrolysis, and tube
furnace preparation; res-
olution of optical iso-
mers; preparation in non-
aqueous solvents; and
preparation (of non-
volatile air-sensitive com-
pounds) in a dry bag
are among the techniques
demonstrated. Metheds
for checking the results
are also detailed.

About 210 pp. illus. About
$8.00. Ready 5/69. By Rob-
ert J. Angelici, Iowa State
Univ,

3rd Edition!

Fischer & Peters:
QUANTITATIVE
CHEMICAL
ANALYSIS

The third edition of
this widely used and re-
spected textbook for the
introductory course pre-
sents a well-balanced
treatment of the theory
and practice of analyti-
cal chemistry. The au-
thors discuss gravimetric,
volumetric, optical, and
electrical methods, as
well as several important
techniques of separation.
Heavy reliance is placed
upon equilibrium calcu-
lations. Thorough and
detailed examples dem-
onstrate the application
of each method and a
wide selection of prob-
lems and experiments is
offered.

883 pp. 122 illus. $11.75.
Third Edition. 4/68. By
Robert B. Fischer, Cal.
State College, Domingues
Hills; and Dennis G. Peters,
Indiana University.

W. B. SAUNDERS COMPANY Wwest Washington Square, Philadelphia, Pa. 19105
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Since Carworth offers, 2 species, 4 strains, 2 genders, 4 microbial
patterns, 6 surgical procedures, many ages, multiple sizes, and a host of
other options, the tabulation below just seemed like a public service.

RATS RATS MICE MICE

STRAINS CFN CFE CF#1 CFW

SEX Male and Female Male and Female Male and Female Male and Female

SPF SPF SPF SPF
MICROBIAL Axenic Axenic Axenic
MAKEUP Gnotobiotic Gnotobiotic Gnotobiotic
Primary Colony Primary Colony

Adrenalectomized Adrenalectomized Adrenalectomized Adrenalectomized

Castrated Castrated Castrated Castrated
SURGICAL Ovariectomized Ovariectomized Ovariectomized Ovariectomized
MODIFICATIONS Hypophysectomized Hypophysectomized

Thyroidectomized Thyroidectomized

Parabiosis Parabiosis

AGE OR 13 groups (from about 13 groups (from about Weanlings, and uo to 6 weeks Weanlings, and up to 6 weeks
SIZE GROUPINGS 60-360g) 60-360g) (older also available) (older also available)

Pregnant (with exact Pregnant (with exact Pregnant (with exact Pregnant (with exact
conception date) conception date) conception date) conception date)

OTHER OPTIONS Birth-dated Birth-dated Birth-dated Birth-dated
Mothers with litters Mothers with litters Mothers with litters Mothers with litters

Special options Special options Special options Special options
on request on request on request on request

That incredible rat/mouse photograph above is there to try to charm you into clipping this page for future reference. But if you'd
rather, we'll send you a handsome wall chart version. And while you're writing for that, request the new Carworth Catalog which
gives detailed information on our animals—pl/us our complete line of plastic and metal cages, accessories, and supplies. Carworth,
New City, N.Y. 10956 (914-634-8931) or P.O. Box 176, Portage, Mich. 49081 (616-327-4421). Please contact our nearest office.

Carworth a

CFN, CFE, CF# 1 AND CFW ARE TRADEMARKS Division of Becton, Dickinson and Company BD)




The Wang 700 calculator is a whole
lot smarter than its predecessors.

SALES/SERVICE OFFICES

It’s the first of a new breed, a third generation programmable
calculator. The difference is more revolutionary than evolutionary.
It’s ten times faster and more powerful than the best of the

2nd generation machines. It handles far longer programs (learns

on a built-in 8192-bit core and stores permanently up to 10 blocks

of 960 steps each on snap-in magnetic tape cassettes), has many more
data storage registers (up to 120), and provides more hardware
operations (like logs to base e and base 10, 7, €¥, 10%, etc.), than any
existing calculator or so- called desk-top computer.

Execution speeds for various functions range from 300 ysec

for 4~ and — to 250 msec for trig functions.

A dual Nixie-type display produces 12 digit answers

plus 2-digit (—98 to 4-99) exponents each register.

The Wang 700 has commands for loops, branches

and subroutines, unmatched power for matrix and array operations.
Exclusive integrated circuit design concentrates all these

capabilities into a self-contained, convenient desk-top

package. It’s the logical heir to Wang leadership

in high performance problem-solving.

©&:WANG

LABORATORIES, INC.

Alabama

(205) 881-5360
Arizona

(602) 265-8747
California
(415) 692-0584
(213) 776-2985
(714) 234-5651
(805) 962-6112
Colorado

(303) 364-7361
Connecticut
(203) 288-8481
Delaware
(215) 642-4321
District of
Columbia
(301) 588-3711
Florida

(305) 841-3691
(305) 563-8458
(813) 877-6590

Georgia

(404) 633-6327
Idaho

(303) 364-7361
llinois

(312) 297-4323
(309) 674-8931

Indiana
(317) 631-0909

(712) 286-5578
Kansas
(816) 444-8388
Kentucky
(502) 426 1116

Louisiana
(504) 729-6858

Maryland
(301) 821-8212
(301) 588-3711
Massachusetts
(617) 542-7160
(617) 851-7311
Michigan
(313) 278-4744
(616) 454-4212
(517) 835-7300
Minnesota
(612) 881-5324
Mississippi
(601) 982-1721
Missouri

(314) 727-0256
(816) 444-8388
Nebraska
(402) 341-6042
Nevada

(702) 322-4692
(602) 265-8747
New Jersey
(201) 272-7160
New Mexico
(505) 255-9042
New York
(212) 682-5921
(716) 381-5440
(518) 463-8877
(315) 463-9770
North Carolina
(919) 288-1695
Ohio

(614) 488-9753
(216) 333-6611
(513) 531-2729
Oklahoma
(918) 747-0018

Dept. 4Q, 836 North St., Tewksbury, Massachusetts 01876 ¢ Tel. 617 851-7311

Oregon

(206) 622-2466
Pennsylvania
(215) 642-4321
(717) 397-3212
(412) 366-1906
Tennessee
(615) 524-8648
(901) 272-7488

exas
(512) 454-4324
(214) 361-7156
(713) 668-3753
(713) 668-0275
(817) 834-1433
(315) 772-4111

tah
(801) 487-2551
Virginia
(703) 595-6777
(703) 359-6320
Washington
(206) 622-2466
West Virginia
(304) 344-9431
Wisconsin
(608) 244-9261
(414) 442 0160

(303) 364 7361
Calga

(403) 266-1804
Montreal
(514) 482-0737

Ottawa

(613) 728-4445
Toronto

(416) 364-0327
Vancouver
(604) 685-2835
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ASK MATHESON...

..about a new flowmeter
that was made for
laboratories on a budget

Flo-Tronic by Matheson costs little more than a roto-
meter. But a new thermal technique results in accuracy
of 3% of full scale with changes in pressure and tem-
perature having minimal effect on readings. Features:
Fast response—2 sec. (0 to full scale)... Reproduci-
bility—2% of full scale...Four flow ranges—0-300 to
0-10,000 std. cc./min.

1o explain why it pays to |
leave the mixing to us

It pays because Matheson has the high load, high sensi-
tivity analytical balances necessary to make gas mix-
tures gravimetrically (the gas is actually weighed). We
call our gravimetric mixtures Primary Standards. They
have accuracies equal to or exceeding 1% of the com-
ponent value. At concentrations above 2%, accuracies
are £0.02% absolute. Costs a little more but these
accuracies pay off for you in minimized errors and re-
duced overall costs. A final reason—our experience in
making gas mixtures is unequalled in the industry.

.why the two stages in our
Model 8 Regulator result In
maximum control and Ionger In‘e

Two-stage design— high inlet pressure is reduced auto-
matically to a pre-set intermediate pressure in the first
stage which feeds gas at a relatively stable pressure to
the second stage. Two stages result in a degree of con-
trol that permits an unvarying delivery pressure until the
cylinder is almost empty. Because the second stage is
protected from high-pressure surges, long, trouble-free
service is assured.

Ask Matheson now — Matheson offers the most complete gas service

r----------------,

MATHESON
P. O. Box 85, East Rutherford, N. J. 07073

NAME

. FIRM

B Aooress

CITY STATE ZIP
Please send me “in depth’ answers

[ Flo-Tronic Flowmeter  [] Model 8 Regulator (Catalog 26—over
(Engineering Report) 100 pages devoted to gases, mixtures,

[J Matheson Primary and other gas handling equipment
Standards (Brochure) in addition to regulators)

MATHESON GAS PRODUGTS

A Division of Will Ross, Inc., East Rutherford, N.J.;
Cucamonga, Calif.; Gloucester. Mass.; Jollet 1.; LaPorte.
Texas; Morrow, Ga Newark, Calif.; Wh:tby, Ont.
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Florida. The seeds are ovoid, ¥ to
% inch long, combining bright glossy
vermilion with jet black. In old seeds
the vermilion area may be dark red,
reddish-orange, reddish-brown, or red-
dish-yellow. The black portion, re-
stricted to the hilum end of the seed,
occupies about one-third of the seed
coat. The black area is not altered with
age.

These seeds contain at least one
deadly poison, the phytotoxin abrin, an
albumin. Other physiologically active
substances are also present. Deaths from
ingestion of the seeds, when chewed
and swallowed by humans and when
fed without their seed coats to animals,
have been recorded. Extracts from the
seeds, given subcutaneously, are ap-
proximately 100 times more toxic than
swallowed seeds (2).

I have conducted preliminary tests
which indicate that germinating Abrus
precatorius seeds have an adverse effect
on germinating ryegrass seed (Lolium
multiflorum Lam. and L. perenne L.).
The Hazardous Substances Branch of
the Food and Drug Administration also
plans to conduct tests on the toxicity
of A. precatorius seeds.

CHARLES R. GUNN
Crops Research Division,
U.S. Department of Agriculture,
Beltsville, Maryland 20705

References

1. C. R. Gunn, Gard. J. 19, 2 (1969).

2. J. M. Kingsbury, Poisonous Plants of the
United States and Canada (Prentice-Hall,
Englewood Cliffs, N.J., 1964).

Einar Lundsgaard

Word has come from Copenhagen of
the death, during the last days of 1968,
of Einar Lundsgaard. In these times of
rush and short recall, I am particularly
keen to refresh the memory of the sci-
entific community about his truly great
discovery which is now slipping into
the background. Personally and- scien-
tifically, I encountered Lundsgaard dur-
ing my period of maturation and I owe
him much. I was in Meyerhof’s labo-
ratory in Heidelberg when he came in
1930: tall, blond, and very Danish,
with his handsome wife, Helle, There
we first met and became friends, and
later when I moved to Copenhagen in
1932 and stayed until 1939, we saw
each other a great deal. In the fall of
1967, his friends and colleagues went
to Copenhagen to celebrate the 40th
anniversary of the discovery of what
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he called the a-lactacid contraction of
iodoacetate-poisoned muscle. When this
startling news reached us in Meyerhof’s
laboratory, it was very upsetting to our
group which looked upon glycolytic
lactic acid as the link between meta-
bolic energy generation and muscle
contraction.

The interest in iodonated organic
compounds which might have meta-
bolic actions similar to thyroxin in-
duced Lundsgaard to study iodonated
acetic acid. Its injection into animals,
however, yielded a rather unexpected
effect: for a few minutes the animal
behaved quite normally, but suddenly it
turned over and its muscles became
rigid. Such rigor was dependent on
prior muscle activity since denervated
or curarized muscles did not respond.
But when rigor developed, the expected
burst of lactic acid was missing. Lunds-
gaard elegantly solved the puzzle. He
showed that: (i) iodoacetate inhibited
glycolysis; and (ii) that poisoned
muscle performed a limited number of
normal contractions at the expense of
dephosphorylation of creatine phos-
phate, then newly found in muscle and
in need of a function. The rigor mortis-
like condition developed when the lim-
ited supply of creatine phosphate was
exhausted.

Lundsgaard had discovered that the
muscle machine can be driven by phos-
phate bond energy, and he shrewdly
realized that this type of energy was
“nearer,” as he expressed it, to the
conversion of metabolic energy into me-
chanical energy than lactic acid. He
was right, because it soon developed
that the glycolytic reaction is a feeder
of phosphate bond energy and not of
acid. On the way, Lundsgaard also pro-
vided an enormously useful tool for
studying enzyme mechanisms. Iodoace-
tate has become one of the standard
reagents for SH-blocking in enzymes.
Thus, iodoacetate inhibits glycolysis
because it blocks the functional SH in
phosphoglyceraldehyde dehydrogenase.

In the middle 30’s, Lundsgaard be-
came professor of physiology at Copen-
hagen University and trained many
biochemists and physicians. Herman
Kalckar was one of his graduate stu-
dents. And, even though I did not
formally work with Lundsgaard, I con-
sider myself his pupil. My subsequent
work was profoundly influenced by his
discoveries which changed our concepts
of metabolic energy transformation.

FriTz LIPMANN
Rockefeller University,
New York 10021
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| USED TO INSIST | WAS RESPONSIBLE
ON DOING FOR BUDGET AND FIGURED

ALL pH MEASUREMENTS I'D HOLD ELECTRODE
MYSELF BREAKAGE DOWN TO ONE A

THEN CORNING S0 | DECIDED
OFFERED A S1X MONTH TO LET EVERYONE
ELECTRODE GUARANTEE USE THEM AS

AGAINST PRACTICALLY HE NEEDED TO--
EVERY=-
THING

SO FAR l
ONLY ONE'S DID
BEEN THAT
BROKEN

A“D 'F Your Corning dealer can give

| CATCH THE GW you full details on the electrode
THAT SNICKERED guarantee. And he can show
I‘I.I. BREAK H'S NECK. you how our new fast-response

glass membranes can mean
faster, more accurate pH
readings in your lab. Give him a
call today. Corning Glass Works,
Medfield, Mass. 02052,

= CORNING
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You can reconfigure this
multiparameter analyzer

Hewlett-Packard’s new multiparameter analyzer systems use HP com-
puters to simplify control and give extra flexibility to your analysis.

A specially written software package lets you configure—and later
reconfigure—the system to suit each experiment. In 10 minutes, via
the teletype, you can optimize core storage for count capacity vs. num-
ber of channels. For one experiment, you may want maximum counts/
channel for statistical validity. For another, you'll want maximum num-
ber of channels for utmost resolution. Want both? You can add core
storage easily, up to 8K in the mainframe. With HP's special subrou-
tines there's no need to write any program to get on the air. But, if
you like, you can add your own subroutines in FORTRAN, ALGOL, or
assembly language.

Added to this operating convenience is the complete modular flexibility
of both computer and analyzer. You buy only as much of a system as
you need to start with. Later, you can add larger core memory, more
analog-to- digital converters, scalers or peripheral devices such as
magnetic tape and disc storage.

The minimum system, the HP 5405A Single Parameter Analyzer Sys-
tem, contains a single display, one ADC, the HP 2115A Computer with
4K memory and a teletypewriter. It operates in pulse-height analysns
and sampled voltage modes.

The HP 5406A Muitiparameter Analyzer System can have two ADCs,
optionally expandable up to 16 with a multiplex control. With two
ADCs, it operates in the coincidence mode with resolution in the
microsecond range. External coincidence equipment can be added to
give nanosecond resolution. Software sub-routines generate three dis-
play modes: isometric shown here, contour and X-Y slice.

No other nuclear analyzer offers such flexibility and ease of operation.
No other system combines the advantage of both an HP instrumenta-
tion computer and an HP multichannel analyzer—with software writ-
ten for the nuclear physicist. Price of the 5406A Multiparameter
Analyzer System with two ADCs, under $37,000.

Call your local HP field engineer for a complete description of both
systems and accessories. Or write Jim Sheldon, Hewlett-Packard, Palo
Alto, California 94304; Europe: 1217 Meyrin-Geneva, Switzerland.

HE WLETT|FV PACKARD
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in 10 minutes.

This isometric display of Co°®° coincidence spectra was
generated by an HP 5406A Multiparameter Analyzer Sys-
tem using 64 x 64 channels.
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Which Goals To Emphasize

How many dollars and how many men would be required to achieve
by 1975 all we would like to achieve in urban renewal, better housing,
space exploration, health, education, and other national goals?

Several years ago Leonard Lecht* of the National Planning Associa-
tion analyzed the cost of achieving 16 such national goals by 1975. He
concluded that the cost would be $150 billion more than the gross na-
tional product of 1 trillion dollars he expected for 1975. Charles Schultz, ¥
working with more recent data, expects the GNP to reach the trillion-
dollar level by 1971 and to be substantially higher in 1975. He also
expects substantial surpluses in the federal budget by that time unless
taxes are cut. We may not be able to do all we would like in the next
half-dozen years, but there will be money enough to do much.

Lechtf has now calculated the number of workers needed to achieve
all 16 national goals. Again his conclusion is that there will not be
enough. A labor force of 101 million would be required, 10 million
more than can be expected in 1975.

If these projections are reasonably accurate, we can devote large sums
to urban renewal, pollution abatement, improved education, better health,
space, defense, and other goals, but there will not be enough workers
to do everything desirable.. In establishing the priorities that will there-
fore be necessary, there will be two criteria. The intrinsic merits of the
various alternatives will of course be considered, but account should
also be taken of the kinds of additional jobs each alternative would
create and of the segments of the population that would benefit most
directly from their creation, for jobs are themselves a goal as well as a
means of achieving other goals.

To spend an additional billion dollars a year on housing or to spend
that sum on education and health would, in either case, call for an in-
crease in the labor force of about 100,000 workers. But the mix would
be very different in the two cases. The housing effort would require
61,000 craftsmen, operatives, and laborers per billion dollars; the health
and education goals would require only 16,000 workers in these cate-
gories. In contrast, the health and education goals would require 46,000
teachers, doctors, dentists, and other professionals per billion dollars,
while the housing effort would call for only 8,000 professionals.

It is no surprise to be told that the mixture of skills necessary to do
one job is quite different from that required to do a different job. But
the quantification and detail Lecht has provided allow greater precision
in projecting the kinds of new jobs each alternative would create. Deci-
sions as to which programs and goals to pursue most vigorously at any
particular time are thus given added strength as instruments of social
policy.

Unemployment—it is widely known—is highest among young workers
and in minority groups. Programs that would most quickly create many
new jobs for members of these groups include housing, urban renewal,
better transportation, and the improvement of water supplies and other
natural resources. Judgments would surely differ among policy makers
as to whether these are the goals of highest individual merit, but they
are important in their own right and they all have a plus factor in their
labor-market implications. Other goals cannot be forgotten, but these are
ones to emphasize in the next few years.—IDAEL WOLFLE

* L. A. Lecht, Goals, -Priorities, and Dollars (Free Press, New York, 1966). ¥C. L.
Schultz, “Budget alternatives after Vietnam,” in Agenda for the Nation, K. Gordon, Ed.
(Brookings Institution, Washington, D.C., 1969). fL. A. Lecht, Manpower Needs for
National Goals in the 1970°s (Praeger, New York, 1969).



The Ultrotome III,

specifically designed to meet the demands

for measuring knife angle, and clearance angle

and maintaining the correct sectioning speed and smooth
continuous specimen feed.
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LKB INSTRUMENTS INC.©12221 PARKLAWN DRIVE ® ROCKVILLE Md. 20852
SALES AND SERVICE THROUGHOUT THE WORLD : STOCKHOLM, THE HAGUE, COPENHAGEN, ROME, VIENNA, LONDON

Not if you have an LKB Ultro-
tome III. This universal instru-
ment combining precision and
utmost convenience with un-
matched versatility enables the
toughest sectioning problems to
be quickly, confidently and reli-
ably tackled.

The Ultrotome III has the
broadest range of cuttingspeeds
of any marketed ultramicro-
tome, from 60 mm per sec. to
0.1 mm per sec. Real knife
angle can be measured to an ac-
curacy of 1°. Three feeds allow
reproducible production of ul-
trathin, thin and thick sections
of uniform thickness.
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All sizes of glass knives, from
4—10 mm thick, and with
30°—60° scoring angles, and
diamond knives from all the
leading makers can be used.
The orientation head and knife
holder have universal move-
ment, to make transversal, lon-
gitudinal and radial sectioning
of the same specimen block a
routine operation. Sections can
be quickly and efficiently col-
lected with the unique LLKB sec-
tion collector.

It is DIFFICULT to tell you
all about it here, we can only
provide a SPECIMEN, write
for the LKB fully illustrated
brochure for the ANSWER.
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