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ANNUAL REVIEW OF 

PLANT PHYSIOLO-GY 
Prefatory Chapter 
Foliar Absorption of Mineral Nutrients 
Leaf Proteins 
Light-Induced Reactions of Bacterial Chromato- 

phores and Their Relation to Photosynthesis 
The Structure of the Chloroplast 
Active Transport of Salt into Plant Tissue 
Respiratory Mechanisms in Higher Plants 
Photoperiodic Control of Floral Induction 
The Lignins 
Fat Metabolism in Higher. Plants 
The Pine Tree 
Physiology of Virus Diseases 
Plant Chemotherapy 
The Macronutrient Elements 
Nitroggen Nutrition 
Metabolism of Carbon Compounds 
The Chemical Regulation of Growth 
Auxins and Fungi 
Phototropism and Phototaxis 

$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) 

ANNUAL REVIEWS, INC. 
Grant Ave., 

Palo Alto, California 

RELIABILITY is a must 
when tissue culture research 
demands special serums 
Tissue culture laboratories throughout 
the nation find the imperative ingredient... 
reliability..at Colorado Serum Co. 

Thirty-five years of serum production experience 
and constant research are embodied in every product. 
To insure the highest quality in a wide selection 
of animal bloods and serums, Colorado Serum Co. 
maintains a variety of fine animals. 

Order with confidence from Colorado 
Serum Co. 

WRITE FOR 

IILAB ILFREE CATALOGG z 

NVML V BL TODAY No salesman soV~~~tIi ~~~ot?A1t ~~will Colil 

COLORADO SERUM CO. 

Laboratory and General Office PEAK OF QUALITY 

4950 York Street-Denver 16, Colorado-MAin 3-5373 

Expanding the 

Frontiers of Space 

Technology 

Mathematics is fundamental to the advancement of 
missile and space technology at Lockheed. Numerical 
analysis plays a key role, especially in connection with 
Lockheed's advanced computer center. Gamie theory, 
queuing theorv, probability theorv aind modern 
algebras are important in the development of 
mathematical models for the design and understanding 
of subjects as wide-ranging as logical computing 
systems and the forecasting of financial requirements. 
The understanding and solution of complex orbit and 
trajectory problems associated with space navigation 
place heavy emphasis on geometry and analysis. 
Lockheed's computer center is one of the largest and 
most modern in the world. It includes two digital 
Univalc 1I 03A models, three I 00-amplifier, three 
60-amplifier aind two 20-amplifier analog computers. 
Scientists and engineers of outstanding, talent and 
inquiring mind are invited to join us in the nation's 
most interesting and challenging basic research 
programs. Write: Research and Development Staff, 
Dept. F-44, 962 W. El Camino Real, Sunnyvale, Calif. 
U.S. citizenship required. 

'The organization thatit contributed mt o?s-t in the paist ypear^ 

to thze adv-ancement of the ar-t of missiles and astronautics." 

NATIONAL MIISSILE INDUSTRY CONFERENCE AWARD 

Lockheed 
MISSILES AND SPACE DIVISION 

Weapons Sytsteml ManragerX for thIe 
N7avy POLA RIS ERM; DISCO VERER SA TELLITE; 

Armyt KINGFISHER; Air Force Q-5 an?d X-7 
SUNNYVALE. PALO ALTO, VAN NUYS, SANTA CRUZ. SANTA MARIA. CALIFORNIA 

CAPE CANAVERAL, FLORIDA ALAMOGORDO. NEW MEXICO * HAWAII 
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A, ~~~A TIME TAPE 
j a or LABEL 

7A% 0; s eliminates contact 
* X the major cause 

of contracting 
STAPH! 

Be SAFE . . . be SURE, always use TIME 
TAPE or LABELS - the safest, fastest and 
most modern labeling procedure ever de- 
veloped. They are pressure-sensitive and 
resist heat, cold and moisture. They require 
no wetting or licking to use. Simply apply 
and press on! 

Complete labeling procedures available for every depart- 
ment in the hospital. Protect patient and personnel with 
TIME TAPES and LABELS! 

You are under no obligation to learn how you can eliminate 
contact and cross-infection. Simply write for complete infor- 
mation . . . today! 
Dept. 59L 

PROFESSIONAL TAPE CO., INC. I 
355 BURLINGTON RD. * RIVERSIDE, ILL. 

NEW 
EXCLUSIVE WITH: E N G LA N D 

NUCLEAR 
LARGEST PRODUCER OF RADIOCHEMICALS 

. 

: CARBON-14 LABELED COMPOUNDS 

NEC-139 Dicumerol-methylene-C14 

N EC- 135 3,4- Dihydroxyphenylethylamine- 1 _C14 
(dopamine) 

NEC-164 Inulin-carboxyl-C14 

NEC-150 Putrescine- 1,4-C'4 Dihydrochloride 

N EC- 152 Triethylenemelamine-2,4,6-C14 (TEM) 

NEC-159 DL-Ureido-C14-succinic Acid 

NEW 1959 
CATALOG ON REQUEST * .corp @ 

575 ALBANY STREET, BOSTON 18. 

GLASS ABSO^RPTIOn 

CELLS madey KL ETT 

__ ~~~by 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Coiorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 

MICROCARDS r 

Volume 128 of SCIENCE, July-December 
1958, is now available on Microcards at $10.00. 
For the first time, the cards are printed front and 
back-and even less storage space is needed. 
Most back sets, starting with Vol. 117, January 
1953, have had to be reprinted-an indication of 
the growing need for this economic way of mag- 
azine storage. 

Order now from 

SCIENCE, 
1515 Mass. Ave. NW, Washington 5, D.C. 

SCIENCE ON MICROCARDS 
Vol. 128 July-December 1958 $10.00 

Vol. 117-127 Jan. 1953-June 1958 $7.50 each 

I - * o-W * - _ _ _- _ - _ _ N _ _ _ _ 
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New Products 
The information reported here is obtained 

from manufacturers and from other sources con- 
sidered to be reliable, and it reflects the claims of 
the manufacturer or other source. Neither Science 
nor the writer assumes responsibility for the accu- 
racy of the information. A coupon for use in mak- 
ing inquiries concerning the items listed appears 
on page 1630. 

Z CORE TESTER for automatic grading of 
ferrite memory cores 0.080 in. in diam- 
eter operates at a maximum rate of 3600 
cores per hour. The tester provides for 
separation of the tested cores into five 
grades. The core to be tested is automa- 
tically positioned to be carried into two 
sets of contacts. Programmed pulses are 
applied to the core by one set of con- 
tacts, while the second set picks up in- 
duced voltage output. The -response can 
be examined by the operator or by an 
automatic decision-making circuit. (Rese 
Engineering Inc., Dept. 854) 

!TRITIUM SURVEY METER continuously 
monitors atmospheric and surface radio- 
active contamination from tritium, car- 
bon-14 and other low-energy beta emit- 
ters. The instrument uses a flow-through 
ionization chamber, a continuous air-in- 
take system, and an electrometer ampli- 
fier. A "sniffer" hose permits spot-check 
monitoring. The instrument's front panel 
meter is calibrated to read directly in 
microcuries of tritium per cubic meter 
of air. A warning alarm and connections 
for operation of a 100-mv recorder are 
included. (Atomic Accessories Inc., 
Dept. 862) 

* LABORATORY CHEMICAL CATALOG of 
British drug houses provides 336 pages 
of information about 6500 organic and 
inorganic chemicals, solutions for ana- 
lytical use, indicators, microscopical 
stains, resins, dyes, and so forth. (Ealing 
Corp., Dept. 863) 

*PRESSURE TRANSDUCER that converts 
pressure to frequency combines a react- 
ance-controlled subcarrier oscillator and 
a single-coil, variable-reluctance pressure 
pickup. The oscillator and pickup are 
closely matched, and nonlinearity does 
not exceed ? 1 percent. Since the pres- 
sure-sensitive diaphragm is the only 
moving part, the transducer is resistant 
to shock vibration and acceleration. 
(Ultradyne, Inc., Dept. 866) 

* POWER SUPPLY provides output from 
500 to 2500 v at 0 to 10 ma d-c. Polarity 
is reversible, and current and voltage 
meters are provided. Regulation against 
line voltage fluctuations is said to better 
than ?+50 parts per million, ripple less 
than 10 parts per million, and load regu- 
lation better than ? 60 parts per million 
over the entire output range. The in- 
strument uses printed circuits. ( NJE 
Corp., Dept. 873) 

0 PULSE-HEIGHT ANALYZER consists of a 
single-channel analyzer containing a non- 
overloading linear amplifier, an elec- 
tronic sweep-count-rate-meter, a high- 
voltage supply, and a strip-chart re- 
corder. The electronic sweep circuit is 
used to scan the spectrum between any 
two predetermined levels from 0 to 85 
v. The scan is performed automatically; 
after each scan the device resets and re- 
peats the cycle. An automatic sample- 
changer accessory can be used to change 
the sample at the time of reset. (Radi- 
ation Instrument Development Lab., 
Inc., Dept. 869) 

DIFFERENTIAL TRANSFORMERS are able 
to operate continuously at 1000?F and 
to withstand 2000?F for periods up to 
5 min. The two models available are, 
designed to measure displacements up to 
? 0.150 and ? 0.500 in. respectively. 
Coils are wound on ceramic bobbins, 
and leads are terminated on lugs. Lead 
wires are up to 3 ft long. (Automatic 
Timing & Controls, Inc., Dept. 864) 

* PENETRATION TESTER determines the 
sizing of a paper sample by photoelec- 
tric measurement of light reflectance 
from the sample during penetration by 

14 

C -LABELED 

RADIOCHEMICALS 

horn uh 

~~~~ 0 

WRITME TO AVAILABLE FROM STOCK 
DEPARTMENT A 

FOR CATALOG N-Ac.tyl-l-C1 4-L-Glutomic Acid 

RC RESEARCH SPECIALTIES COX 
200 SOUTH GARRARD BLVD. RICHMOND, CALIF. 

12 JUNE 1959 1627 



a test liquid. The time required for the 
test liquid to penetrate to the point 
where reflectance is reduced to a pre- 
determined percentage of its original 
value is measured. (Thwing-Albert In- 
strument Co., Dept. 868) 

*TEST OSCILLATOR, with all-transistor 
circuitry, provides eight preset frequen- 
cies, specified by the customer, between 
50 cy and 150 kcy/sec and selectable by 
pushbutton. The instrument is portable 
and is powered by nine 1.3-v mercury 

batteries. The circuit is of the Wien 
bridge type. Amplitude control is ac- 
complished with delayed automatic- 
gain-control voltage fed back to a regu- 
lator circuit. Frequency accuracy is ? 1 
percent, and level stability with fre- 
quency change is ? 2 percent. Maximum 
output is 2.0 v r.m.s. and 5.00 ma r.m.s. 
Distortion is less than 1 percent from 
100 cy to 110 kcy/sec and less than 2 
percent from 50 cy to 150 kcy/sec. 
(Consolidated Electrodynamics Corp., 
Dept. 883) 

C LIOUID FEEDER meters liquid chemicals 
at flow rates from 0.1 to 4 gal/day into 
a liquid stream. The device includes a 
built-in ejector, a corrosion-proof plas- 
tic body, and a porous stone through 
which the chemical is fed. The liquid 
must be free of suspended solids and 
must be sufficiently transparent to per- 
mit the scale of the device to be seen. 
(Fischer and Porter Co., Dept. 870) 

JOSHUA STERN 

National Bureau of Standards, 
W1ashington, D.C. 

- 

PERSONNEL PLACEMENT- 

CLASSIFIED: Positions Wanted, 25? per 
word, minimum charge $4. Use of 
Box Number counts as 10 additional 
words. Payment in advance is required. 
Positions Open, $33 per inch or frac- 
tion thereof. No charge for box 
number. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below-no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis - 
provided that satisfactory credit is 
estab lished. 

Single insertion $33.00 per inch 
4 times in 1 year 30.00 per inch 
7 times in 1 year 28.00 per inch 

13 times in 1 year 27.00 per inch 
26 times in 1 year 26.00 per inch 
52 times in 1 year 25.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

IIIIIIIIIIIII 'OSITIONS OPEN 1111111||1||||||1111111 

(a) Biochemist; research-minded Ph.D. well 
trained in enzymology; full responsibility re- 
search laboratory in medical department, out- 
standing midwestern hospital; general studies 
in kidney, liver research; possible hospital, med- 
ical school faculty appointments; to about $10,- 
000. (b) Bacteriologist; M.S., Ph.D., experi- 
enced in cancer research; new research facility, 
university affiliated; to $12,500; East. (c) Bio- 
chemist; Ph.D. qualified in clinical chemistry; 
direct laboratory staff of 30 to 35; 400-bed vol- 
untary general hospital; new facility completed 
late 1959; vicinity $10,000; California. (d) Bac- 
teriologist; M.S., Ph.D., to head department, 
fully approved 300-bed general hospital; Chicago 
area. (e) Biochemist; M.S., Ph.D., to head 
clinical section, supervise eight; research oppor- 
tunity; must have hospital experience; to $10,- 
000; 400-bed university affiliated general hospi- 
tal; Midwest. Woodward Medical Bureau, Ann 
Woodward, Director, 185 North Wabash, Chi- 
cago. X 

BIOCHEMIST, 
Ph.D. 

Biochemist with industrial or uni- 
versity experience to pursue funda- 
mental program in Atherosclerosis. 

SEND RESUME TO 
Supervisor-Technical Employment 

WARNER-LAMBERT 
RESEARCH INSTITUTE 

Morris Plains New Jersey 

'POSITIONSll!' OPE POIIN -OPENl,llUl||111 11ll!ltlllIIgl lljllllllylllllllllllIl 

Recent Graduates and Experienced Personnel! 
SEEKING OR ANTICIPATING A CHANGE OF POSITION? 

'We are the Nation's headquarters for placement of all-level 
BIOLOGISTS, CHEMISTS, ADMINISTRATORS, PHYSICISTS, MATHEMATI- 

CIANS, ENGINEERS in INDUSTRY, COLLEGES and UNIVERSITIES, 
HOSPITALS, GOVERNMENT. 

Our all-scientist, professorial group gives YOU and YOUR POTENTIAL EMPLOYER the very 
best placement counsel. We serve your personal and career needs. Challenging positions 
offering professional satisfaction, middle and upper income earnings, are currently ava lable, 
e.g., JUNE to SEPTEMBER. Administrative Research Biologist (Geneticist, Endocrinologist, or 
Pharmacologist), Industry; Aero-Medical Scientist (Biochemist, Biophysicist, and Physiolo- 
gist), University-Hospital; Food Technologist (Agricultural Scientist or Chemist), Overseas 
Operation-Latin America; Earth Scientists (Geophysicist and Oceanographer), Private 
Expedition. 

Enquire in strict confidence of Dr. A. H. Hammond, Liaison Officer, 
NATIONAL SCIENTIFIC PERSONNEL BUREAU, INC. 

Main Post Office, Box 2707, Washington 13, D. C. 

Bacteriologist. Ph.D. or M.D. with training 
and interests in tube-oculosis for research asso- 
ciateship in broad program on the biology and 
therapy of pulmonary disease in man and sub- 
human primates. Reply to Director, The Christ 
Hospital Institute of Medical Research, Cincin- 
nati 19, Ohio. 6/12 

Biochemist wanted to head biochemistry division 
of research department at leading specialty hos- 
pit-l. Address inquiries to Mrs. Carol Martin, 
Secretary, Department of Research, 218 Second 
Avenue, New York 3, N.Y., or call ORegon 
4-6760. 6/12 

(a) Clinical Investigator and, also, Medical 
Writer; former will travel 1/3 to 1/2 of his 
time, arranging traveling to his own conveni- 
ence; medical writer should have excellent 
writing skills; medical and Ph.D. degrees for 
both positions; $12,000-$15,000; East. (b) 
Miciobiologist and Virologist, Ph.D. degrees de- 
sirable; experience principally in tissue culture 
and serology; research laboratories, large city in 
the East; four medical schools. (c) Biochemist, 
Ph.D., well qualified in enzymology and ultra- 
microtechnique; will conduct research and serv e 
as head of clinical tissue department; new build- 
ing, important unit of large medical center 
affiliated with school of medicine; large city, 
Midwest. (d) Physician to handle clinical re- 
search liaison work for international medical 
staff; duties consist principally of handling cor- 
respondence with clinical investigators in Europe 
regarding studies of products; possibility of for- 
eign travel; knowledge of French or German 
helpful. (e) Pharmacologist with either Ph.D. 
or M.D. or combination; capable administrator 
required; one of leading pharmaceutical com- 
panies. (f) Parasitologist; research department, 
group of well-qualified internists; should be 
qualified to handle tests for both clinical and re- 
search purposes; vicinity Chicago. (g) Two 
Technologists; preferably B.S. or M.S. degree, 
experienced in all phases of modern procedures 
including parasitology and bacteriology; foreign 
laboratories, large industrial company. (h) Two 
Technologists with broad educational back- 
grounds, preferably B.S. or M.S. ; thoroughly 
familiar with all phases of modern laboratory 
techniques including parasitology, bacteriology; 
300-bed general hospital, JCAH approved; for- 
eign operations, major industrial company. S6-2 
Medical Bureau, Burneice Larson, Director, 900 
North Michigan Avenue, Chicago. X 

Experimental Psychologist (1) and Physiologist 
(1), M; Ph.D. in Experimental or M.A. plus 
2 years' experience in humaln factors research 
dealing with vibration and man-machine rela- 
tionships; salary open, many extras; position in- 
volves research in the areas of psychological and 
physiological response of the human body to vi- 
bration and the effect of large displacement 
vibrations on human performance; research and 
development work in association with the hu- 
man factors staff of a large midwestern indus- 
trial seating manufacturer; permanent positioln. 
Please reply using full r6sum6 to J. W. Gehm, 
Jr., Bostrom Research Laboratories, 133 West 
Oregon Street, Milwaukee 4, Wis. 6/19 

MICROBIOLOGIST 
Challenging position as a supervisor 
working on the development of micro- 
biological assays for vitamins and anti- 
biotics. Applicant should have B.S. or 
M.S. in microbiology with 2 to 5 years of 
related industrial experience. Excellent 
facilities in the Brooklyn Biological Con- 
trol Laboratories. Send r6sumi to: 

R. J. Taylor 
Chas. Pfizer & Co., Inc. 

11 Bartlett Street 
Brooklyn 6, New York 

Organic Chemist, Ph.D., for isolation and putri- 
fication of metabolic products of microorganisms 
including antibiotics. With leadership abilities 
to supervise research group. Write to Employ- 
ment Division, Abbott Laboratories, North Chi- 
cago, Illinois. 6/19 

Pharmaceutical Chemist, qualified to head new 
products department. Set up and administer re- 
search and development of processes and prod- 
ucts. Aggressive, imaginative, fast-growing or- 
ganization that values creative thinking and 
enthusiasm. Ideal working conditions. Top pay 
and profit-sharing plan. K-V Pharmacal Com- 
pany, St. Louis 17, Mo. X 
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Im. 

satile - Modern - Ver jA 

. ...... - ----- Economical! 511-101g `.?i 

ging 
This latest contribution to centrif u 

combines in one moderately 
progress s most wanted 

all the feature 
priced unit ies. 
by medical and industrial laborator 

IC zed construction 
MLINED DESIG STREA appeal to traditional I nternationa 

adds new eye dness. Unitized control panel 7V 
4'. --work horse" rugge Convenient storage space keeps Mr,. 

simplifies operation. 
accessortes handy. an 80 

LITY I Swings more th 
NGE VERSATI WIDE-RA combinations - - at speeds up tO 

ssory different acce 150 serum 
iple. 4 one 

5400 RPM. For exarr 
16-50 ml tubes. A 

tubes,6.250 ml bottl es, 
el 

MOST-WANTED FEATURES! Stainless ste 
Electric 

1 makes cleaning easy 
guard bow ke assure accuracy ... 

d bra 
tachometer, timer an 

7 Powerful series-wound ance. 
improve perform for extra reliability. 
motor is -made International 

S about this modern, 
GET ALL THE FACT the one 
versatile, economical centrifuge 

neral-purpose 
del you can standardize on for ge X M 0 

laboratory work. 
Z' 
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INTERNAT113NAL 
7:0 EQUIPMENT 03, 

1219 SOLDIERS FIELD ROAD BOSTON 35, MASSACHUSETTS 

Please rush comPlete data on Internationd's all-now MODEL UV Universal Centrifuge 
and accessories. Sold and serv;ced the world over by authorized international dealers. 
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CAPillarY PIPE7TeS 

Savery eime natnd expense of washingd 

Both sizes have long capillary stems approximately 1 mm outside 
diameter; body is 7 to 7.5 mm outside diameter, with small con- 
striction approximately V4-inch below the upper end to retain a 
cotton plug. Suitable for use with Rubber Bulbs I or 2 ml. Without 
rubber bulbs. Sold only in original cartons containing 1 gross. 
82P16-D. Pipe les, Capilary, Disposable, as above described. 
Overall length, approximate, mm ............................ 145 230 
Length capillary stem, approximate, mm ..... ................. 50 120 
Per gross ................................................... 3.78 4.10 

10rs discount in original case of 5 gross 
15P o discount in lots of 10 gross i8 41 . 

20% discount in lots of 25 gross in orginal cases, 
25% discount in lots of 50 gross or more one szze or assorted 

ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS More and more laboratories rely on Thomas/ Laboratory Apparatus and Reagents 

(VINE ST. AT 3RD * PHILADELPHIA 5. PA. 


