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the new LEITZ LABOLUX Illa 
The Leitz Labolux IIIa is a new laboratory microscope with built-in illumination and the famous Labolux ball-bearing focusing control, which combines both coarse and fine focusing in a single knob. Available with a wide variety of accessories, the Labolux IIIa is recommended for all routine 
laboratory work and, in addition, can be equipped to fulfill the most exacting research. 
A variety of interchangeable tubes is available: monocular, binocular or trinocular (binocular viewing plus photo tube for photomicrography). Tubes can be rotated 360? so that the Labolux IIIa may be faced away from the observer, for increased accessibility to all controls and to the object stage, and to make "conference-viewing" by two consultants more convenient. 
Among the condensers available are the Abbe type, the Berek 2-diaphragm condenser, and condensers for phase contrast and dark field observations. The Labolux IIIa is readily adapted to fluorescence microscopy by addition of the Leitz fluorescence accessories.-The large stand, in a new contemporary design, is constructed for a lifetime of use with fatigue-free operation and precision performance. All controls, including the knobs for the mechanical stage, are in a low convenient position. High- power objectives have spring-loaded mounts for prevention of damage to lenses and slides. 

LABOLUX Illa, Model S 25/95 
* inclined binocular tube S with knurled knob to adjust for proper interpupillary distance * built-in mechanical stage # 25 * two-lens condenser #95 * substage unit with rack and pinion focusing accepts sleeve-type condensers * quadruple nosepiece with achromats 3.5X, 10X, 45X and 100X oil immersion, the last two having spring-loaded mounts * paired 10X wide-field eyepieces * horizontal carrying case * 3-step transformer, 6 V, 2.5 Amp .......................... .................. $734.00 

For literature and/or a personal demonstration in your laboratory, write: Dept. SC-10 
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Bf j D i s t r i b u t o rs of t h e worl d - f a m o u s pro d u c t s of 

^_ ^ E r n s t Lei t z G . m. b. H., We t z I a r, Germ a n y -Ernst Lei t z C a n ad a Ltd. _ _ _^ ~LEICA CAMERAS * LENSES * MICROSCOPES * BINOCULARS 
32959 



2 October 1959, Volume 130, Number 3379 SCIENCE 

Editorial New Garb. 

Articles The Villafranchian and Human Origins: F. C. Howell .......................... 

Man's bipedalism and the use of tools appeared during times of faunal change 
in the early Pleistocene. 

High-Altitude Observation Techniques: R. C. Staley ........................... 

A variety of tools besides satellites are available for the study of 
upper-atmosphere physics. 

Science in the -News 

Book Reviews 

Khrushchev Sees Aspects of American Science; House Committee Questions Adequacy 
of Manpower Roster; Radio Frequencies for Research Studied at Geneva; Health 
Research Grant Practices Held Satisfactory ................................ 

A. H. Dupree's Asa Gray, reviewed by C. Zirkle; other reviews .................... 

Reports Nitrogen Fixation in Lakes: R. Dugdale et al. 

Sensory Deprivation and Visual Speed: An Analysis: R. Held and B. White ....... 

Protection by Sulphur Compounds against the Air Pollutants Ozone and Nitrogen 
Dioxide: E. J. Fairchild, II, S. D. Murphy, H. E. Stockinger .................. 

Uridine Isomer (5-Ribosyluracil) in Human Urine: M. Adler and A. B. Gutman ..... 

Production of Large Amounts of Plant Tissue by Submerged Culture: 
W. Tulecke and L. G. Nickell .......................................... 

Pipecolic Acid in Leaves of Strawberry Plant as Influenced by Treatments Affecting 
Growth: L. Yatsu and D. Boynton .................................... 

Departments Letters .................................................................. 

Forthcoming Events; New Products .......................................... 

Cover Electron micrograph of a fractured quartz crystal, taken as part of a basic study 
of fracture surfaces being made at the National Bureau of Standards. Fracture surfaces 
are of considerable interest in determining the mode of energy dissipation once fracture 
has been initiated. The crystal was fractured in tension parallel to the basal planes. 
Replicas were made by the collodion-carbon double-replica technique, with palladium 
shadowing. The picture shows "steps" meeting at an angle which suggests the presence 
of a boundary between twin domains. Fracture markings, similar to those occurring in 
many materials, appear along with cleavage planes, which are of particular interest in 
view of the extremely poor cleavage of quartz. Such planes are less prominent in frac- 
tures propagated along other crystallographic directions. (14,700) [National Bureau 
of Standards] 
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...NEWS IS HAPPENING AT NORTHROP X 

How the Outer Edge 

of the Earth's 

Atmosphere Can Be 

the Training Ground 

for Man's First 

Landing on the Moon 

by Norman V. Petersen 
Chief of the Astro Systems and Research Laboratories, 

Norair Division of Northrop Corporation 

One of our current studies at 
Norair shows that a manned cap- 
sule can be rocket-launched from 
the earth in a ballistic trajectory 
approximating an approach to 
the moon. A braking rocket blast 
fired from the capsule would 
push the vehicle into an earth- 
ward turn-and place it in landing 
position above the earth's atmos- 
phere - the same way a space 
ship would maneuver for a lunar 
landing. Such a maneuver would 
permit simulation of the lunar 
landing maneuver in near vac- 
uum conditions as on the moon. 
It would utilize the blanket of air 
about the earth for safe recovery 
upon re-entry. 
We base these particular studies 
on the use of conventional 
manned satellite capsules modi- 
fied by the addition of a brak- 
ing rocket as the lunar landing 
trainer and a ballistic rocket 
booster as the launching vehicle. 
The capsule would be ejected at 
50 miles altitude after traveling 
100 miles from the launch site. 
Trajectory prior to ejection could 
be made to simulate either a 
close orbit approach to the moon, 
an intersecting elliptic trajectory 
approach or a vertical approach 
from a direct earth-moon trajec- 
tory. The guidance system would 
perform automatically during 
the initial approach, but would 
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be fitted with an "override" fea- 
ture allowing the pilot to take 
over the controls during the brak- 
ing maneuver. 
For ten seconds the capsule would 
hover motionless above the 
earth's atmosphere - supported 
by the reverse thrust of the 
rocket blast. Then the pilot and 
capsule would re-enter the atmos- 
phere in a low-speed free fall. 
After re-entry, the descent would 
be completed by parachute. 
Ground-based stations would 
beam a motion picture display of 
moon terrain during the braking 
rocket descent. This, coupled 
with the capsule's guidance sys- 
tem, would give the pilot an 
actual impression of steering his 
vehicle to a moon landing. 
This simulated lunar landing 
study is only one of our many 
current missile and space pro- 
grams at Norair. Our range of 
activity allows the scientist and 
the engineer to work in research, 
design and development. He is 
active in the fields of close orbit, 
lunar and interplanetary flight 
regimes as well as in research in 
the many fields of space tech- 
nology. These fields embrace 
astrodynamics, astronavigation, 
space physics, bio-astronautics, 
space electronics, space materi- 
als and processes, space propul- 
sion and space structures. 

Work in such challenging areas 
is stimulating, and the Norair 
environment is encouraging. For 
surrounding us are the finest fa- 
cilities and the vast array of the 
entire Northrop Corporation's 
equipment. 
The Norair scientist and the engi- 
neer enjoys deep professional 
satisfaction and a continuing 
chance to broaden his activities 
in space age developments. He is 
one of those important men who 
are making the news happen at 
Northrop. 

Current papers by Northrop 
scientists and engineers include: 

A Simulator for Lunar Landings 
-Norman V. Petersen 

The Influence of Launch Condi- 
tions on the Friendly Rendez- 
vous of Astrovehicles 

--Robert S. Swanson and 
Norman V. Petersen. 

For copies of these papers 
and additional information 

about Northrop Corporation, 
write: 

NORTHROP 
CORPORATION 
Dept. T4-1300-32, P.O. Box 1525 
Beverly Hills, California 
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Chromatograph-pure fractions - Isolation of 
pure components, as small as 0.0002 cc, is made pos- 
sible by the Beckman GC-2 Gas Chromatograph, 
using a new system of fraction collection. Pure, 
minute fractions are captured and condensed in a 
fluted glass tube, then transferred to microcells for 
infrared analysis or retained for other studies. Large 
samples can be introduced and fractionated with 
no loss of resolution, by using a unique large-column 
and time-controlled heated inlet. o These and other 
accessories- such as the new Dual Column Valve, 
Precision Liquid Sampler, Back Purge Kit, Large- 
volume Gas Sampling Assemblies and Interchange- 
able Columns - offer new versatility and precision in 
gas chromatography. For details see your Beckman 
dealer or write for Data File 38-39-04 

Beckman/ 
Scientific and Process /Instruments Division 

Beckman Instruments, Inc. 
2500 Fullerton Road, 
Fullerton, California 
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than other small-scale 

glass apparatus 
1. NO POCKETS to catch the product. 
Ball-and-socket connections let product flow 
straight through without hold-up. 
2. COMPACT ball and socket joints mini- 
mize "dead space" between columns and 
condensers. Entire Bantam-ware unit occupies 
only 2.5 sq. ft. 
3. BETTER CLAMPING-Outer walls of 
the T joints are cylindrical; permit vice-like 
gripping by clamps. 
4. MOUNTING FLEXIBILITY-Ball and 
socket joints prevent glassware strain while 
clamping. 
5. NO-SLIP HOSE CONNECTORS 
Serrated design resists slippage due to in- 
ternal pressure, eliminates makeshift wired-on 
assemblies. 
6. SPECIAL T JOINTS-No product- 
catching bulb below grinding. Outer walls 
cylindrical for easy clamping. No thin spots. 
7. CORRECT BULB POSITIONING 
Adapters permit proper positioning of ther- 
mometer bulbs in relation to sidearms, thus 
assuring accurate temperature readings. 
8. VERSATILE THERMOMETER JOINTS 
Use T 10/18 or T 10/30 thermometers. 
Adapters, distilling heads, flasks, etc., are 
designed to take either. 

ORDER this time-saving, work-saving 
Bantam-ware kit for fractionation, 
distillation, chromatographic analysis, 
extraction, filtration, reflux and sepa- 
ration. Catalog No. K-27010:$440 com- 
plete. Write for free Catalog TG-15A. 
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Letters 
Comfort and Environment 

Your "Dog days" editorial [Science 
130, 131 (1959)] indicates adverse re- 
action to the "discomfort index" for 
business reasons. There are additional 
grounds for dispensing with the new 
discomfort index. Since human com- 
fort is a rather complex function of 
ambient temperature, humidity, wind, 
and radiation load (principally solar, 
but also infrared as represented by wall 
temperature in a room), it would ap- 
pear that a discomfort (or comfort) 
index should include the effects of all 
four environmental quantities. Addi- 
tionally, however, the large individual 
differences in personal reaction to the 
physical environment, with both phys- 
iological and psychological factors, 
would appear to make determination of 
a rational discomfort index a virtual 
impossibility. 

KENNETH H. JEHN 
Electrical Engineering Research 
Laboratory, University of Texas, 
A ustin 

Properdin 

Having read with great interest D. W. 
Talmage's "Immunological specificity" 
[Science, 129, 1643 (1959)], I would 
like to comment on the hypothesis 
raised, in reference to the properdin 
system. 

No really satisfactory definition of 
properdin is available at the present. 
Although most investigators consider it 
a discrete entity-"a naturally immune 
factor"-recent work, especially that of 
Nelson (1), attempts to erase the dis- 
tinction between the properdin and the 
classical antibody system. Properdin is 
considered a "natural antibody of broad 
if weak spectrum of activity." Although 
properdin does seem to possess certain 
distinct physicochemical characteristics, 
yet discrepancies are found in its im- 
munological activity. For instance, there 
is lack of correlation of its activity as 
measured by phage neutralization, 
zymosan titration, or antimicrobial 
activity (2). 

H. Isliker of Bern, Switzerland, indi- 
cated recently that properdin is a poly- 
mer of 7-S globulins linked reversibly 
by disulfide bonds (3). Thus it may be 
that the wide spectrum of properdin 
activity is due to the different affinities 
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ulins incorporated into the macro- 
molecule. 

I have always been impressed by the 
fact that properdin titers are consistent- 
ly found to be decreased in infections 
and malignancies and in military per- 
sonnel subjected to a massive immuniza- 
tion program (4)-all conditions involv- 
ing a specific antibody formation. As 
this had never been adequately ex- 
plained, we felt that something in the 
nature of a "competitive equilibrium" 
was involved--properdin polymer dis- 
sociating into its component globulins 
which were then "retooled" to fit the 
antigens flooding the organism. With 
Talmage's hypothesis, such a "retooling" 
would not be deemed necessary, with 
natural globulins reaggregating into spe- 
cific complementary patterns. This 
hypothesis should certainly be easy 
enough to check experimentally with 
labeled globulins. 

I certainly agree with Talmage that 
it would be of interest to check whether 
properdin could be inhibited by the 
mechanisms of immune tolerance. 
Zymosan would seem to be the logical 
inhibitory agent. Such an experiment 
would be helpful in elucidating the true 
nature of properdin. A finding of com- 
plete suppression would tend perhaps to 
strengthen the position of those who 
consider it a natural antibody. Also, it 
would provide an opportunity to ascer- 
tain properdin's role as a defense 
mechanism. 

MICHAEL W. RYTEL 
Wistar Institute, 
Philadelphia, Pennsylvania 
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Without commenting directly on Ry- 
tel's interesting hypothesis of the nature 
of properdin, I would like to clarify an 
apparent misunderstanding of the word 
combination as used in my article. I 
used the word in its abstract mathe- 
matical sense to indicate the number of 
different ways that independently re- 
active globulin molecules can be 
grouped. There was certainly no inten- 
tion of implying a physical aggregation 
of natural globulin molecules. Studies 
with sulfur-35 amino acid incorporation 
in a number of laboratories have clearly 
shown that antibodies are formed 
directly from amino acids de novo- 
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This transistorized spectrometer is by far the smallest and most compact avail- 

able-yet it has more important and unique features than any other on the market 

today. Furthermore, it can be used directly with the Packard Auto-Gamma 

Sample Changer for completely automatic counting of test tube samples. 

Write for Complete Information. Request Bulletin 400. 

P. O. BOX 428A * LA GRANGE, ILLINOIS 

830 SCIENCE, VOL. 130 


