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ARC JET POWERED SATELLITE MODEL 

PROPELLING A SATELLITE BY ELECTRIC POWER. 
Most recent advance in developing the electric arc jet as a 
satellite propulsion engine. a radically new uncooled design 
dissipating 10,000?F. by radiation alone. Specific impulse and 
thrust are strikingly improved, reliability increased. Continuous 
runs of 100 hours under simulated space conditions have been 
made at A vco's Research and Advanced Development Division. 

AVCOCORPORATION, 750THIRDAVENUE,NEWYORK 17, NEWYORKA v 
UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS... 
REGARDLESS OF RACE, CREED, COLOR, OR NATIONAL ORIGIN ...WRITE AVCO TODAY. 



PROBABLY THE WATER IS ALL RIGHT! 

A cool drink from the common cup. A small 

chance. Usually no one suffers for it. Usually. It's 

human nature to take chances. Except at Nutri- 
tional Biochemicals. There, human nature gives 
way to perfectionism. Because lives depend on the 
absolute purity of N.B.Co.'sbiochemicals. So does 
successful research. In ordering one of N.B.Co.'s 

2600 biochemicals, you express confidence. 
Confidence in a company whose only business is 

preparing pure biochemicals. A company whose 
world-wide volume brings you pure biochemicals 

at low prices. Send for our Free catalogue today. 
Or call us at MOntrose 2-0214, Cleveland, Ohio. 

NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 

24-Hour Delivery in the U.S.A. * Slightly Longer Anywhere Else 

J Send for our free October, 1961 Catalog con- 
taining more than 2600 items. Fill out coupon 
and mail today for your copy. SC 
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SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75q. 



Far Ultraviolet Spectrum of Oxygen. 
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Pure oxygen, 10 cm. cell, 30-minute scan. 

FAR ULTRAVIOLET SPECTRAL REGION OPENED BY 
NEW PERKIN-ELMER MODEL 350 SPECTROPHOTOMETER 
With Perkin-Elmer's new Model 350 UV-VIS-NIR Spectro- 
photometer, you can detect and measure less sample-over a 
wider wavelength range-with greater precision-than with 
any other ultraviolet instrument. The Model 350 provides 
this capability routinely from 175m/ in the far ultraviolet to 
2.7, in the near infrared. You get analytical versatility over 
the widest wavelength range and through the widest range 
of optical densities. Compare these advantages offered by 
the Model 350. 
* Widest wavelength range in one instrument. The Model 
350's optimized wavelength capability ranges from 175m, 
in the far ultraviolet to 2.7u in the near-infrared. 
O Maximum photometric efficiency throughout range. High 
absorbances can be measured with accuracy throughout the 
range of the Model 350. Specially-coated, Perkin-Elmer 
reflecting optics, combined with high-efficient sources, assure 
maximum transmission of maximum energy. The double- 
monochromator dispersion system reduces interfering stray 
light to a negligible level. 
* Unexcelled resolution. The standard Model 350 provides 
uniformly high resolution throughout its range; in the far 

The term Perkin-Elmer is a registered trademark of the Perkin-Elmer Corporation. 

ultraviolet-a region of increasing significance-the Model 
350's superior energy and dispersion characteristics mean 
the best resolution possible in the field today. 
* Ordinate scale expansion. Adding range and versatility to 
the Model 350's excellent absorbance accuracy is the new, 
integral Ordinate Scale Expansion feature. Any 2, 5, 10 or 
20% portion of the transmittance scale--even when the 
reading is near the zero or 100% line-can be electronically 
expanded by discrete factors of 50X, 20X, l OX or 5X, facili- 
tating the determination of weak bands. 
And more: 
* Zero Absorbance Line Compensation 
* Fast Pen Response 
* Wide Dynamic Scan Speed Range 
* High Sensitivity 
* Integrated Controls 
* Large Sample Compartments 
* Wide Range of Accessories 
Write for more information and spectra on the Model 350. 

INSTR U MENT DIVISION 

Perkin-lElmer cn. 
NORWALK, CONNECTICUT 
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monitoring 

...across the spectrum 

i with just a turn of a DIAL 
MiiI. :... 

Now with just a turn of a dial you can continuously monitor 
column effluent for compounds absorbing at any wave 
length in the ultraviolet spectrum. Vanguard's all-new 
Model 1056 Automatic UV Analyzer performs with greater 
sensitivity and versatility than ever thought possible. Dual- 
beam operation utilizing sample and reference cuvettes 
provides continuous base line compensation for gradient 
elutions and for other applications where the optical density 
of the eluent may change. Operates with minimum super- 
vision and compatible with all Fraction Collectors. Auto- 
matic chart recorder marking system speeds identification 
by quickly and accurately locating test tubes in which 

To learn how you can save time while assuring positive B 
identifications-even in the presence of highly absorbing 
solvents-write direct for complete details on the new W_ 
Vanguard Model 1056 Automatic UV Analyzer. 

* Analyzes across the spectrum-from 200 to 400 milli- ' )3 a . 

* Particularly well-suited for gradient elution techniques- 
even when highly absorbing solvents are utilized 

* Monochromator-coupled hydrogen light source permits 
selective dialing across UV spectrum 

? Automatic chart recorder marking system locates ab- _ 
sorbing materials by test tube 

* Compatible with all Fraction 
Collectors-regardless 

of V ^E make or model -A1D OrTTJ_A I ID D 

* Fully transistorized for long, precision service ____ 

INSTRUMENT COMPANY 

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH 
P.O. Box 244 * LaGrange, Illinois * Fleetwood 4.5656 

Regional Office: 115 New Montgomery Street * San Francisco, California * EXbrook 2-0511 

Vanguard Model 1056 Automatic UV Analyzer. 

Re?ional Office: 115 New Mont8omery Street ? San Francisco, California ? EXbrook 2-0511 
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Yourself 
(with a Polaroid Land Camera) 

To make your own black-and-white 
slides -quickly and economically - 
here's all you have to do: snap a picture 
with a Polaroid Land Camera loaded 
with special transparency film. Then 
pull a tab, wait a moment and open the 
rear of the camera. 

There's your transparency. 
After a quick hardening and mount- 

ing in a snap-together frame, the slide 
is ready to be dropped into a projector. 
Total time: about 90 seconds. Total 
cost: about 1/3 the price of the average 
black-and-white slide. 

A new type of transparency film, 
PolaLine film, is now available. It's 
been designed especially for line-copy 

:. 

slides and it produces crisp, black lines ? ? 

and clear,transparent backgrounds. i Polaroid Corporation I 
These are 3? x 4 transparencies for I Technical Sales Dept. S-2 
standard lantern slide projectors. Cambridge 39, Mass. 

There are also continuous tone films I 
for both standard lantern slide sprojec I Please send me detailed information about for both standard lantern slide projec= IPolaroid Land transparencies. 

tors and for use in a complete Polaroid I 
Land system that employs 2?1 x 2? 1 Name_ I 
slides in a Polaroid projector. (Develop- . I 
ment time for continuous-tone slides is I Address ___ 
two minutes.) All three projection film I I 
types can be used in any Polaroid Land -- . 
Camera that uses 40-series films (except { I 
the J-66). City C 

Sound good? It is. There's no better j l 
way to make transparencies. Send in _ Zone . e_St atee j._ 
the coupon for more information. L,.__ _ _. __...____. 
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EXTENDING AMERICAN CAPABILITIES FOR THE NATION'S DECISION-MAKERS 

Columbus made decisions that changed the world. Today's decision- 

makers have a responsibility every bit as awesome. The Research Analysis 

Corporation assists the planners of the United States Army by producing 

through operations research and systems analysis the recommendations 

and solutions pertinent to problems requiring major Army decisions. 

RAC's expanding multi-disciplinary research programs have created a 

need for physicists, engineers, mathematicians, computer programmers,. 

political scientists, and other social scientists. Their attributes should in- 

clude a high degree of creativity, an interest in problem-solving, and a 

willingness to cross disciplinary boundaries in a mixed-team approach to 

scientific research. 

RAC offers you an exciting professional career and the opportunity to 

make essential contributions to our national purpose. For additional in- 

~^'i formation, please contact ...John G. Burke, Research Personnel Officer 

R C RRESEARCH AnALYSIS CORPORRTIOn 
V^ATMW 6935 Arlington Road, Bethesda 14, Maryland ? A residential suburb of Washington, D.C. 

An Equal Opportunity Employer 
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In chemical shorthand, the double arrow [,] represents 
interaction...the dynamic equilibrium set up between 

two groups. And, in the development of new and effec- 

tive products, there is a similar need for constructive 

and creative interaction-for the give and take of 

new ideas and freshly observed relationships. This 

need-for a complete and clear mutual understanding 
of immediate and long-range objectives-can be filled 

when you start to communicate creatively with... 

erC= YANAM ERiT D I AMERICAN CYANAMID COMPANY- FINE CHEMICALS DEPARTMENT- Pearl River, New York. 
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a, 3oV 'oi ae-w 1lcici33ool a ner E>rofo+cienoy 
The new single pan analytical balances in the 
2500 series replace the models in the popular Selecta 
series which, in the past decade, have been 
installed in thousands of research and control 
laboratories throughout the United States. With the 
accessories offered, these are the most versatile 
single pan balances currently available. 

A demonstration or trial of any Sartorius balance 
may be arranged through your nearest Sartorius distributor. 
For further information on Series 2500 balances, contact: 
BRINKMANN INSTRUMENTS, INC. 
115 Cutter Mill Road, Great Neck, N.Y. 
PHILADELPHIA CLEVELAND . HOUSTON ? MIAMI . MENLO PARK, CAL. ? ST. LOUIS 
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LEITZ EXCLUSIVE: the only quality microscope 
that combines these important features... 

1. Single-knob focusing combines coarse and fine focusing 
for faster, more convenient operation...saves time... 
simplifies your microscope studies...lets you work in 
greater comfort and ease. 

The world's finest optics...high precision construction 
... the most exacting operation- all in a moderately 
priced instrument. 

3. Accepts all standard slide sizes. Mechanical stage accepts 
both 3" x 1" and 3" x 2" slides. 

4. Retractable spring-load mounts on high-powered objec- 
tives provide positive protection against damage to slide 
or front lens. 

Anti-reflection coating on tubes and optics throughout. 

Extra-wide objective magnification range 45-1250x. 

Monocular or binocular body rotatable 3600 with one- 
step locking at any point. 

BINOCULAR MEDICAL AND LABORATORY MICRO- 
SCOPE SM. Equipped with inclined binocular body; 
mechanical stage; two-lens condenser with swing-out upper 
element and iris diaphragm; quadruple nosepiece; mirror 
and fork. Optical outfit with achromats 3.5x, O1x, and 45x 
and 100x oil immersion with spring-loaded mounts plus 
lOx eyepieces. 

MiONOCULAR MEDICAL 
AND LABORATORY Y_ 
MICROSCOPE SM. Same as 
above, but equipped with 
inclined monocular tube. If 
desired, monocular microscope 
can be converted to a binocu- 
lar unit in a simple one-step 
operation. 

LEITZ TECHNICAL SERVICE 
is unique in the United States, providing 
one of the most extensive service and 

repair facilities in the field of scientific 

instruments. 

8. Variety of mechanical stages available. 

9. Selection of attachable illuminators, interchangeable 
with mirror. 

10. Wide-field or high-eyepoint eyepieces (for wearers of 

glasses) available at slight extra cost. 

11. Contour-fitted carrying case protects microscope. 

GET ALL THE FACTS...WRITE FOR LITERATURE... 
for full information on all the important new features and 
conveniences built into the latest SM microscope. 

FILL OUT COUPON ... MAIL TODAY! 

I 
E. LEITZ, INC. ! 
468 Park Avenue South, New York 16, New York 

Gentlemen: Please send me complete information on the: 

I Model SM microscope. 
[ Kindly have representative F phone or [ write me 

for appointment to demonstrate SM microscope at no 
obligation to me. 

I II 
I Name .........._... -- . 

I I 
Address I 

I II 
a City . _Zone State_____ 

Telephone ...... 

3776" 

E. LEITZ, INC.. 468 PARK AVENUE SOUTH, NEW YORK 16, N. V. 

Distributors of t h e worl d - f a m o u s products of 

Ernst Leitz G. m. b. IH., Wetz ar, Germany-Ernst Leitz Canada Ltd. 

LEICA CAMERAS * LENSES - PROJECTORS . MICROSCOPES * BINOCULARS 
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A Minimal Program 

Today it is no longer a question of whether federal aid should be 
given to colleges and universities, but rather of how to give aid equitably 
and of how much to give: it is a question of means and not ends. If 
support is to be given, how should it be allocated? 

A bill that comes closest to satisfying the diverse interests concerned 
was reported out by the House Rules Committee last week. This bill 
(H.R. 8900), which was introduced by Representative Edith Green of 
Oregon, is known as the College Facilities Administration Act. It has 
had bipartisan support in the House Education and Labor Committee and 
in the Rules Committee. It has been strongly endorsed by the American 
Council on Education, the American Association of Junior Colleges, the 
Association of American Colleges, the Association of State Universities 
and Land-Grant Colleges, and the State Universities Association. On 23 
January these organizations issued a joint statement in support of the bill: 
"Congress has before it no more important or potentially helpful legisla- 
tion in the field of higher education, and there is no other legislative 
issue on which such unity prevails in higher education." 

Although some $1.5 billion in low-cost federal loans for revenue-pro- 
ducing college buildings have been dispensed since 1950, no money has 
been available for undergraduate teaching facilities. In the face of rising 
enrollments, this is where institutions are feeling the pinch. H.R. 8900 
has provisions for both grants and loans for building and equipping 
academic facilities. 

The bill offers $180 million annually for 5-year matching grants to pay 
for up to one-third of the building costs and $120 million annually for 
5-year loans to cover not more than three-fourths of the building costs. 
Equitable distribution is a knotty problem that can only be met by some 
kind of formula. The bill provides that half of the grants will be divided 
among the states in proportion to the number of undergraduates en- 
rolled in accredited institutions in each state and half in proportion to 
the number of students enrolled in grades 9 through 12. The first pro- 
vision gives states that already have a large number of students in col- 
lege a proportionately larger share of the grants, but it is a good pragmatic 
solution. The second provision to some extent offsets this advantage to 
the wealthier states by making the grants proportional to the potential 
college population. The formula for loans is much simpler: no state may 
receive more than 12.5 percent of the funds, and loans can pay up to 
three-fourths of the total costs of construction. 

The primary aim of H.R. 8900 is to increase the enrollment capacity 
in higher education for the country as a whole, without regard to whether 
institutions are public or private, sectarian or nonsectarian. The bill 
seeks to avoid the touchy issue of separation of church and state by 
denying grants or loans for construction of any facility for religious 
instruction. It explicitly prohibits federal control over "the personnel, 
curriculum, methods of instruction, or administration of any educational 
institution." The method of administration further guarantees freedom 
from federal control: although the grant and loan program will be 
administered by the U.S. Commissioner of Education, state boards will 
make all allocations on the basis of proposals they will submit to the 
commissioner. 

The College Facilities Administration Act is carefully drawn up to 
aid the colleges and universities. It is a minimal program with a modest 
and well-defined aim, and thus should stand a good chance of becoming 
law-G. DuS. 
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THE PACKARD 314EX TRI-CARB? SPECTROMETER 
OFFERS RESEARCH SCIENTISTS TWO CHANNELS 
OF PULSE HEIGHT ANALYSIS... with individ- 
ually variable amplifiers and four adjustable 
discriminator levels. This exclusive feature permits 
simultaneous counting of two isotopes in a mixture 
and interchangeable counting of assortments of two 
isotopes. Samples from two experiments can be placed 
in the 100 sample changer at the same time. Each 
channel can then be adjusted for true balance-point 
operation and the samples counted automatically. 
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New Products 

Servo accelerometer is an electrically 
constrained force-balance system con- 
tained completely in a hermetically 
sealed cylinder measuring 1 in. in dia- 
meter and 2 in. long. Sensitivity to 
angular and cross-axis acceleration is 
eliminated by a nonpendulous tangen- 
tial arm suspension that supports and 
guides the sensing element. Natural fre- 
quency of the servo loop is 500 cy/sec, 
and total displacement of the seismic 
mass is less than 0.0001 in. Output 
from the accelerometer is an electric 
current proportional to acceleration. 
The load resistor can be selected to 
provide any desired voltage sensitivity 
up to a maximum of +5 v. The output 
signal is electrically isolated from case 
ground. Two models are available, a 
high-precision model (No. 302) and a 
ruggedized moderate-cost instrument 
(model No. 302-2). Specifications of 
the former are: range, -15 grav and 
up to -?100 grav on special order; line- 
arity, 0.01 percent over the entire range; 
threshold, 10-6 grav; null stability, 10-' 
grav; output signal, 0.2 ma/grav; am- 
bient temperature range -65? to + 
l60?F; power requirement, 16 volts 
d-c at 30 ma. A compact regulated 
power supply (model No. 300), is avail- 
able. An optional feature is an addi- 
tional winding on the force coil, 
electrically isolated from the acceler- 
ometer circuitry, which permits intro- 
duction of compensating or correcting 
signals from an external source. Cali- 
bration can be accomplished using the 
earth's gravitational field. The instru- 
ments can also be used as remote- 
indicating electronic levels or as atti- 
tude indicators with accuracy and sta- 
bility to be comparable to a precision 
bubble level. (Kistler Instrument Corp., 
Dept. Sci557, 15 Webster St., North 
Tonawanda, N.Y.) 

The information reported here is obtained from 
lmanufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. All inquiries concerning items listed 
should be addressed to the manufacturer. In- 
clude the department number in your inquiry. 
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Semiconductor nuclear particle de- 
tector uses a guard-ring construction 
to eliminate surface current leakage, 
thereby reducing noise and improving 
resolution. Two types are available: 
the NPSG-25, operating from 25 to 
75 volts, for general use as a nuclear- 
particle detector; and the NPSG-75, 

with operating range fro 
volts, for nuclear-parti 
copy. Pulse height is sai< 
with particle energy c 
range, and response tin 
nanosecond region. (Solid 
tions Inc., Dept. Sci551, 
melina, Los Angeles 64, 

Strain-gage-signal calib 
to accommodate any type 
transducer. Depression of 
associated with each m 
automatic balancing and 
ting of the sensitivity cont 
system is said to null tc 
manual override provide 
manual balancing and vol 
Each module contains 
floating power supply. The 
be used with three- to eii 
calibration systems and 
single or double shunt r 
bration as well as series ci 
tion. (B & F Instrument 
Sci537, 3644 N. Lawren 
delphia 40, Pa.) 

Bidirectional counter indicates true 
count while going through zero in 
either direction and thus eliminates 
the need for external reset to estab- 
lish a reference. The counter converts 
electrical input pulses to numeral- 
tube visual readout and to digital 
electrical readout. The counter can be 
preset or reset to any reference num- 
ber. An optional feature permits re- 
set to a predetermined number after 
each operation. Counting rate is 45,000 
per second; five decades and polarity 
indication are provided; signal output 
is up to 100 volts on 53 pins of an 
electrical connector. (Crane Co., 300 
Winona Blvd., Burbank, Calif.) 

Frequency meter (model No. 737C) 
combines a transistorized 10-Mcy/sec 
counter and a vacuum-tube heterodyne 
receptacle that accepts various con- 
verter plug-in units. Units are available 
for the ranges: 10 to 100 Mcy/sec, 100 
to 220 Mcy/sec, and 100 to 510 
Mcy/sec. Time base is of the decade 
count-down type. Both vertical decade 
display and in-line numeral-tube dis- 
play are available. (Computer Measure- 
ments Corp., Dept. Sci559, 12970 Brad- 
ley Ave., San Fernando, Calif.) 

Rubidium frequency standard is i•f said to be accurate to 5 parts in 10"? 

..^.. ' with long-term stability of 2 parts in 
10?. The instrument consists of a 
quartz-crystal oscillator whose fre- 
quency is maintained at a subharmonic 

m 75 to 200 of the 6834-Mcy/sec hyperfine reso- 
cle spectros- nance in the ground state of rubidium- 
d to be linear 87. Microwave resonance absorption is 
ver a wide enhanced by optical pumping. The 
ne is in the crystal oscillator frequency is trans- 

State Radia- lated to outputs at frequencies 5 Mcy/ 
2261 S. Car- sec, 1 Mcy/sec, and 100 kcy/sec. All 
Calif.) active elements are solid state. Weight 

of the portable instrument is 30 lb, and 
irator is said volume is 0.83 ft'. (Clauser Technology 
? of resistance Corp., Dept. Sci548, 3510 Torrance 
a push button Blvd., Torrance, Calif.) 
iodule causes 
automatic set- Bearing ratio apparatus can be used 
rol. The servo either in the laboratory or in the field 

) +10 - v. A to evaluate the bearing characteristics 
s for normal of friable soils. The soil or aggregate to 
tage selection, be tested is contained in a small cup. A 
an individual bearing plate is placed on top of the 
e modules can sample and loaded by means of a lever 
ght-wire input arrangement. The entire apparatus is 
can perform self-contained. (Soiltest, Inc., Dept. 

esistance cali- Sci574, 4711 W. North Ave., Chicago 
urrent calibra- 39, Ill.) 
s, Inc., Dept. JOSHUA STERN 
ice St., Phila- National Bureau of Standards, 

Washington, D.C. 
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Speaking 
of 

llilliporer 
Filters 

Optimum Particle Size for Penetration 
Through the Millipore Filter 

Types HA and AA were evaluated for col- 

lection efficiency using particles in size range 
of .005 to 2.1/, at face velocities of 10, 20, 

40 cm/sec. Maximum particle penetration for 

both types at stated velocities was between 

.022/ and .026u. Collection efficiency for type 
AA for particles greater than .lu exceeds 99% 

and 40% for .01 size range. 
Fitzgerald, J. J. and Detwiler, C.G., 1957 
A.M.A. Archives of Industrial Health 15:3-8, January 

............... 

Millipore? filters are available in eleven pore- 
size grades from 5ji down to 10m,. They retain 
on their surfaces all particles larger than rated 
pore size. 
When writing for technical information please 
state your fields of interest. 

/Z 'J'li-pore?? FILTER 
IAlUlpOre CORPORATIOIN 

Dept. S, Bedford, Massachusetts 
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Letters 

Science and Engineering Manpower 

Your news article on science and en- 
gineering manpower [Science 135, 301 
(26 Jan. 1962)], together with the vol- 
ume of public mail in response to the 
President's statement at his press con- 
ference on 15 January, emphasizes the 
importance of the studies the President 
has requested. Despite differences of 
view over whether or not the drop in 

engineering enrollments is significant, 
and despite inadvertent errors, originat- 
ing in my office (in the statistics in- 
cluded in the press conference state- 
ment, the year 1951 should have read 
1950 in the listings of graduates in sci- 
ences, and engineering enrollments for 
1951 should have read 146,000), there 
is, nevertheless, a growing consensus 
that major problems may be developing 
as we move further into the 1960's. As 
a minimum, there is an urgent need to 
understand the significance of the many 
statistics and statements relating to the 

subject of technical manpower. 
We probably need better statistics 

and, more important, better analyses 
of what the statistics mean. For exam- 
ple, figures comparing present college 
enrollments with what they have been 

during the past decade are badly con- 
fused by the post-World War II "bulge." 
But regardless of any difference over 
numbers, the simple fact is that it is 
time for searching study and analysis 
of our technical manpower-its quality 
and utilization, as well as its quantity- 
and its implications for public policy. 
Similarly; we must make careful assess- 
ments of the demands our expanding 
research and development programs, 
both public and private, will place on 
our technical manpower resources. It 
is precisely such studies that the Presi- 
dent now has asked for. 

One matter of primary concern in 
the consideration of technical manpow- 
er problems is that of quality. I am 
convinced that it is necessary to im- 

prove the over-all quality of science and 

engineering education at all levels, to 
stimulate a high order of advanced 

training through research, and to make 
it possible for scientists and engineers 
to enhance their professional skills and 
to utilize their talents to the fullest. It 
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is also necessary, in the planning of the 

government's research and development 
programs, to give greater emphasis to 
the effective use of technical manpower. 
The effective employment of our scien- 

tists and engineers is important for the 
individual as well as for the nation. In 
my view, far too little attention has 
been directed toward determining how 
effectively the national pool of scientific 
and technical manpower is distributed 
among industry, government, and uni- 
versities, or to gaining a better under- 
standing of the technical manpower 
needs and practices of each of these 
sectors and of the factors that influence 
manpower distribution. 

It is for these reasons, among others, 
that there is a need for more study 
of our human resources for research 
and development. 

JEROME B. WIESNER 
The White House, Washington, D.C. 

Research in Australia 

My associates and I feel that the 
article "Financing scientific research in 
Australia" by S. Encel [Science 134, 260 
(1961)] presents an inaccurate and un- 
flattering picture of this company's con- 
tribution to research. The following 
facts are provided in the hope that 
their publication may lead to a more 
balanced picture. 

Encel says: "In 1955 the company 
embarked on a research program which 
has involved a capital cost of over 
?A400,000 ($1 million) to date, and 
its annual expenditure is now about 
?A100,000. It employs about 90 
scientists, engineers, technicians, and 

geologists." Later, in commenting on a 
total estimated industrial research 

budget of about ? A5 million, he says, 
"Almost all of this is for 'development' 
rather than 'research'." 

The figures in the first quoted passage 
apply reasonably well to staffing and 

expenditure at the Central Research 
Laboratories alone at a time about 2 

years ago. However, this is only one 
facet of research in this company. The 
Central Research Laboratories were 

opened in March 1957 to undertake 
fundamental and long-term research 
for the steel industry. Prior to that 
date research was conducted for the 
individual steel plants, and still is, in 
even greater volume. 

Laboratories at present operated by 
the company for research purposes in- 
clude the Central Research Labora- 
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eral subsidiary plants. A modern and 
well-equipped research laboratory is 
also maintained in Newcastle by the 
firm of John Lysaght (Australia) 
Limited. This is in no way connected 
with our own organization. 

In addition to these installations, 
which exist purely for research, there 
are other departments where a good 
deal of research and investigation are 
carried on. A new million-dollar con- 
trol laboratory at the Newcastle Steel- 
works will undertake many activities 
normally listed under the research 
budgets of industrial concerns, quite 
apart from its responsibilities in control 
chemistry and metallurgy. The same 
may be said of new facilities proposed 
for Port Kembla and Whyalla. 

Further, all evaluation and explora- 
tion of ore deposits is carried out by 
the Department of Raw Materials and 
Exploration, whose expenditure would 
not have appeared in Encel's listing. 

The staff now directly engaged on re- 
search is as follows: Central Research 
Laboratories, Shortland, 117; Works 
Research Department, Newcastle, 30; 
Works Research Department, Port 
Kembla, 25; Central Mineral Dressing 
Laboratories, Whyalla, 12. The Depart- 
ment of Raw Materials and Exploration 
employs 40 graduate geologists and 
other scientists, including field officers. 

A total budget for all research and 
development conducted by the com- 
pany would be difficult to compute. 
The current research budget for the 
Central Research Laboratories alone is 
very nearly twice the figure Encel has 
given for the entire industry. The other 
branches are proportionately financed. 

It should also be pointed out that by 
no means is "almost all" of this ex- 
penditure for "development" rather 
than "research." Four major projects at 
Shortland now are entirely innovative, 
and a great deal of fundamental work 
is done that is either complementary to 
or independent of these. These labora- 
tories are engaged almost exclusively 
on "research"; "development" is under- 
taken by Works teams as the projects 
progress. A smaller, though important, 
proportion of the work undertaken by 
the Works Research laboratories is true 
research, either independent of or sup- 
plementary to developmental function. 
Much of the developmental work done 
at the Works laboratories is also in- 
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novative; though applied and practical, 
it calls for scientific rigor and academic 
competence and makes a real contribu- 
tion to knowledge in the general sense. 

We realize that delays in publication 
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SHHH! METALLURGY IS "BORROWING" THE MASS SPEC FROM PHYS CHEM 

This could happen at your laboratory. Bendix makes the time-of-flight mass 
spectrometer to do a multitude of research and analytical jobs. It's compact, 
easy to move, a breeze to maintain, and about as versatile as the user's 
imagination. Five basic inlet systems help to make this versatility possible: 
the molecular leak inlet, the fast reaction inlet, the hot filament inlet, the 
Knudsen cell, and the vapor phase chromatograph. To be more specific, the 
Bendix? mass spec will do almost any routine analytical problem, plus all of 
the following: 
* Monitoring chromatograph output a Photoionization studies 
? Determination of vapor pressures * Molecular structure studies 
? Determination of heats of vaporization a Photochemical reaction studies 
? Free radical studies * Negative ion analysis 
? Solids analysis * Pilot plant studies 
* Thermal decomposition * Combustion analysis 
* Shock tube research * Plasma jet analysis 
? Appearance potential measurements a Rocket jet analysis 
* Fast reaction studies a Ion-molecule reactions 

Here's versatility that makes a mass spec really pay off. Isn't this what you 
want in your lab? Write Dept. C-2 at 3130 Wasson Road, Cincinnati 8, Ohio. 

Cincinnati Division 
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PHOTOVOLT 
EXPOSURE 
PHOTOMETER 

Mod. 
200-M 

-m 

for 

PHOTOMICROGRAPHY 

Accurate determination of exposure time in 
black-and-white and color photomicrography 

Write for Bulletin #810 to Price $140.00 

TISSUE CULTURE 

ROLLORDRUM 

For Bottles and Eggs Used as Carrying Tray For Tumble-Tube Technic Designed for Incubator Use 

APPLICATIONS 

Growth of tissues and 
viruses. 

$ ^ ? 
' Used in cytotoxicity assays. 

Growth of virus in chick 
embryonic tissue. 

Hormone production by 
selected tissues. 

Extraction and dialysis of 
blood samples for analysis. 

UNCONDITIONAL 
1-YEAR WARRANTY 

NEW BRUNSWICK SCIENTIFIC CO., INC. 
WRITE FOR 
CATALOG 
TCS/222 

The NBS Rollordrum is a rugged instrument 
for growing tissue cultures by the roller tube 
method. A choice of operating speeds is offered 
in several, continuous-duty mod(els: 1/5 rpm, 
1 rpm, and1 20-60 rpm. 

Test tubes, eggs, and centrifuge bottles of vari- 
ous sizes can be accommodated on six inter- 
changeable (drums. A tumble-tube turntable is 
also available for rotating tubes over their 
vertical axes. 

The heavy-duty (drive mechanism is quiet in op- 
eration, achieving smooth, uniform rotary mo- 
tion during prolonged investigations. Powered 

by a heavy-duty, totally enclosed ball-bearing 
motor, the apparatus gives many years of con- 
tinuous service under incubation temperatures. 
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'ehTTRIPLE-BEAM TRIP SCALE 
Sensitive - Wide Range - Accurate - Fast - Stable 

SIiGd*e Steel Beamn #l$ POa 
* Large Capacity- 1610 Grams 

With Extra Weight-2110 g 
. :* 

? " 
........ . , * Sensitivity 0.1 Gram 

No. 4048 
3 Graduated Scale Levels for easy reading. Riders move 
easily. Hard, Cobalite Knife Edges maintain true edge 
indefinitely. 
Grooved Agate Bearings are protected against damage, 
yet highly resistant to corrosive action of laboratory 
fumes. 
One-piece Beam Construction-Silver-Gray Hammerloid 
Finish Rapid Zero Setting-Beam Arrest for faster 
weighing. 

No. 4048, TRIPLE-BEAM TRIP SCALE .............. Each, $23.00 
No. 4048C, PLASTIC COVER, For No. 4048...........Each, $1.10 
No. 4048W, EXTRA WEIGHT. For increasing the capacity of 

No. 4048 to 2110 grams .............. Each, $1.45 

Write for Circular 

THE WELCH SCIENTIFIC COMPANY 
-E STABLISHED 1 8 8 0 

1515 SEDGWICK STREET, DEPT. E, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 

...." . MODEL 
TC5 

, ':i, I . : ...- ' I ' , 

P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 
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