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In graphic 
recorCing 
nothing 
is as versatile 
as the 
Brush 2300 

There's hardly a recording requirement that can- 
not be met by this new addition to the complete 
Brush line. Your application possibilities are 
almost unlimited . . . whether they're industrial 
or aero-space. Check out these facts. 

1 to 16 Analog channels ... or 120 event 
channels... or any combination of both 

Meets MIL RFI Specs and Safety Codes 
Writing Speeds ... 0 to 30,000 in./sec. 
Start and Restart time ... 50 milliseconds 

Inputs from microvolts to kilovolts 
Choice of Galvanometers and Amplifiers 
Internal chart take-up 
Full remote control 

Add to this a low cost-per-channel and you'll 
understand why we believe the Brush 2300 satis- 
fies the widest range of requirements in graphic 
recording today. 

--- rush INSTRUMENTS 
DIVISION OF LEVTTT] 37TH AND PERKINS, CLEVELAND 14, OHIO 
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BRANDS GUARANTEED TO MEET YOUR MOST 
DEMANDING LABORATORY STA_NDARDS 

Aloe is proud to bring you these outstanding brands of 
laboratory equipment and supplies . .. established as 
standards of quality in the market. These products are fully 
tested in laboratory and field before they can be sold under 
one of these labels. Each product is distinctively packaged 
for quick identification and simpler inventory control. 

Look for these brand names when you must be sure of 
quality and product integrity. Look to the man from Aloe for 
skilled advice on your laboratory needs. 

AiLOE S Ce'@ tt W< 
SCIE C . . 

BR(ODK 
Diagnostic Aids and Chemical Reagents 

tU 
TRIDENT 
Technical Laboratory Products 

S]P]ECTRU1M] 

General Laboratory Products 

Equipment and Supplies for Animal Care 

abemv 
(University Grade) Laboratory Supplies 

Scientific Equipment 

Forfurther information, write: Aloe Scientific, [1 Division of Brunswick, 1831 Olive St., St. Louis 3, Mo. 
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11" x 17" X-Y Recorder Costs 
Less Than $1,000 

Now you can afford 
the convenience and accuracy of automatic data 
plotting with an X-Y recorder. This new unit 
offers all the specifications and features neces- 
sary to insure the ease of operation usually 
found only in recorders twice the price. 

j1 81/2" x 11" or 11" x 17" chart size 
[1Zener reference voltages which eliminate 

periodic battery replacement 
I Front panel switch allows easy chart paper 

insertion 
I 100 K input impedance 

] 0.25% accuracy 
I Built-in electronic time base 

aI mv/in. maximum sensitivity, switch select- 
able in 5 steps to 10 v/in. 

L Electric pen lift 
[ Snap-on pen assembly 
CI Model HR-96T (81/2 x 11") $995 
- Model HR-98T (11"x 17") $1095 

houston instrument corporation 
4950 Terminal Avenue / Bellaire, Texas 77401 / MOhawk 7-7403 

Cable: HOINCO / TWX 713-571-2063 

Circle 1372 on Readers' Service Card 
1372 

New model HR-101 X-Y recorder features 
100 K input impedance, electric pen lift, 
zener reference voltages and snap-on pen 
assembly. Also available in 81/2" x 11" 
chart size. Ideal for medical and industrial 
laboratories, these recorders allow persons 
previously unable to enjoy automatic data 
plotting because of price to utilize the con- 
veniences and accuracies of X-Y recording. 
Price FOB Houston: HR-100-10 (81/2" x 
11") $795. HR-101-10 (11" x 17") $895. 
Availability: 45 days ARO. Houston Instru- 
ment Corp., 4950 Terminal Ave., Bellaire, 
Texas 77401. 

New Millivoltmeter Offers 
Wide Frequency Range 

Model VM-77B is a versatile, general pur- 
pose instrument for laboratory and produc- 
tion work. It has 12 ranges between 0.001 
volts and 300 volts AC full scale and a fre- 
quency range of 10 cps to 4.5 megacycles. 
Input impedance is 10 megohms 20 pf. 
Amplifier output maximum is 1 volt RMS. 
Price FOB Houston: $195. Availability: 2 
weeks ARO. Houston Instrument Corp., 
4950 Terminal Ave., Bellaire, Texas 77401. 

Multi-Channel Analyzer 
Recorder Readout 

Through a unique design approach to null 
detection, these new X-Y recorders are fast, 
accurate, sensitivity-adjustment-free point 
plotters for use with pulse-height analyzers 
and averaging computers. Models HR-95TN 
(81/2'" x 11") and HR-97TN (11" x 17") 
feature better than 0.01% sensitivity, 7 
point/sec. maximum point plotting speed, 
0.25% overall accuracy and 0.1% repeatabil- 
ity. Price FOB Houston: HR-95TN $1525, 
HR-97TN $1625. Availability: 30 days ARO. 
Houston Instrument Corp., 4950 Terminal 
Ave., Bellaire, Texas 77401. 
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Outstanding Products and Services for Nucleic Acid Research 

for DNA and RNA Research 
new C14 and H3 labeled 5'nucleotides -exclusive from Schwarz 
Available for the first time, all the four ribonucleoside mono- di- and triphosphates C14-labeled, both 
randomly and specifically-all the deoxyribonucleoside monophosphates plus dADP and dATP 
specifically C'4-labeled. Specific activities range from 5 to 15 mc/mmole, and, for the randomly 
-labeled monophosphates, 25 to 50 mc/mmole. N. B. To complement the C14 compounds, high 
specific activity nucleotides of adenosine and cytidine are tagged with H3, e.g., for double-label studies. 

SCHWARZ BIORESEARCH, INC.- Orangeburg, New York 
]IISII] BIOCHEMICALS * RADIOCHEMICALS * PHARMACEUTICALS for research, for medicine, for industry 
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With S/P disposables, your washing, cleaning, sterilizing 

problems go up in smoke 
Use them once, then incinerate. No more 
scraping. Or washing. Air drying. Re-assembl- 
ing. Sterilization. Or cooling. All of these steps 
toward re-use "go up in smoke" when you use 
S/P disposables in your laboratory. They're 
convenient, time-saving and economical. They 
reach you chemically clean, eliminating the 
possibility of contamination. S/P has a wide 
variety of time-saving disposables. Petri 

dishes, beakers, pipettes, funnels, liquid sam- 
plers, test tubes, syringes, storage bags for 
solids and liquids, needles and... well, quite 
a few more. Too many to list here. But we have 
listed our extensive line of disposables in a 
special illustrated brochure. Just write to our 
Evanston office for your copy of this compre- 
hensive catalog. Or ask your S/P Representa- 
tive to see his samples. 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Reoional Stocking Locations: Atlanta- Boston . Charlotte . Chicago . Columbus ^ Dallas * Detroit * Kansas City 
Los Angeles * Miami - Minneapolis * New Orleans New York. San Francisco - Seattle. Washington, D.C. 

Export Department-Flushing 58, L. I., New York. In Canada: Canadian Laboratory Supplies Limited. 
In Mexico: Hoffman-Pinther & Bosworth, S.A. 
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MATHESON 
Uompressed 

Uas Not"es 

Three New Gases - Hydrogen Iodide, anhydrous, 

Hydrogen Selenide and Arsine. 
These gases are now available for prompt 
shipment from The Matheson Company, 
Inc. We believe that they offer inviting 
opportunities to scientists for research and 
development investigations. 

Hydrogen Iodide, anhydrous 
Hydrogen Iodide is a colorless, pungent, 
corrosive gas. It is over four times as heavy 
as air. Matheson supplies it as a liquefied 
gas in cylinders at a pressure of about 
95 psig @ 70?F. In the presence of heat 
or light, hydrogen iodide decomposes into 
hydrogen and iodine. Matheson adds a spe- 
cial inhibitor to hydrogen iodide to main- 
tain maximum stability in the cylinder. 
Storage at temperatures less than 34?F. 
also improves the stability. 

Applications and suggested uses for 
Hydrogen Iodide: 
We at Matheson Company feel hydrogen 
iodide may have possibilities in the fol- 
lowing directions: 
1. For the manufacturer of organic and 

inorganic iodides. 
2. As a catalyst in the hydrogenation of 

carbohydrates, coal and wood. 
3. As a catalyst in the thermal decomposi- 

tion of tert.-butyl alcohol. 
4. As a catalyst for converting volatile hy- 

drocarbons to liquid hydrocarbons. 
5. For the reduction of graphitic oxide. 

Physical constants (partial listing): 
Molecular weight 127.92 
Specific volume @ 70?F. 

and 1 atm. 3 cu. ft./lb. 
Boiling Point @ 

1 atm. -31.9?F. (--35.5?C.) 
Freezing Point @ 

I atm. -59.4?F. (-50.8?C.) 
Specific Gravity, 0?C., 

(Air=l1) 4.4 
Specific Heat, gas, Cp, 

25?C. 0.053BTU/(Ib.) (?F.) 
Dissociation at 1000?C. 33% 

Hydrogen Selenide 
Hydrogen Selenide is a colorless, toxic gas 
with a characteristic and penetrating odor. 
In concentrations of 1.5 ppm or higher, it 
is strongly irritating to the eyes and nasal 
passages. It is shipped as a liquefied gas 
in cylinders at a pressure of about 110 psig 
@ 70?F. and can also be supplied as a 
gas mixture in hydrogen or nitrogen or 
other inert reducing gases. 

Applications and suggested uses for 
Hydrogen Selenide: 

1. For the formation of photosensitive 
crystalline metallic selenides. 

2. For the preparation of various seleno- 
phenes by reaction with acetylenic 
compounds. 

3. For the preparation of organic diselen- 
ides by reaction with ketones. 

Physical constants (partial listing): 
Molecular Weight 80.98 
Boiling Point @ 

1 atm. -42.7?F. (-41.5 ?C.) 
Freezing Point @ 

1 atm. -83.2 ? F. (-64 ?C.) 
Density @ D.P. 2.004g./ml. 
Critical Temperature 270.4 ?F/(138?C.) 

Arsine 
Arsine is a colorless, highly toxic gas hav- 
ing a disagreeable garlic-like odor. It is 

comparatively stable at room temperature, 
but it is unstable at elevated temperatures, 
decomposing into its elements. It is sup- 
plied as a gas mixture in hydrogen, nitro- 
gen or other inert or reducing gases. 

Applications and suggested uses for Arsine: 
1. For the formation of metallic arsenides. 
2. As a doping material to prepare 

electrical semiconductors. 

Physical constants (partial listing): 
Molecular Weight 77.95 
Boiling Point @ 

1 atm. - 80.46?F. ( -62.48?C.) 
Freezing Point @ 

1 atm. -178.38?F. (-116.88?C.) 
Triple Point @ 

1 atm. -178.47?F. (-116.93?C.) 

Primary Source 
Matheson is a developer and primary sup- 
plier of new gases and gas handling mate- 
rials. Our Compressed Gas Catalog is full 
of new ideas. If you don't have a copy 
please fill out the coupon below. Also check 
coupon for a hydrogen iodide data sheet, 
if desired. 
Data sheets on Arsine and Hydrogen Sele- 
nide are not yet available, however, our 
Technical Department will be pleased to 
answer specific questions concerning their 
properties or uses. 

The Matheson Company, Inc., P.O. Box 85, E. Rutherford, N.J. 
Please send the following: 

E Compressed Gas Catalog 1: Hydrogen Iodide Data Sheet 

Name- 

Firm_ 

Address 

Critv State 

..A...fl 
NU P. o. Box 85, East Rutherford, N.J. 

*_"* -- ^_ * * * *-* f * r Plants in Forest Park, Ga., Joliet, Illinois, LaPorte, Texas, Newark, Calif. 

Matheson of Canada, Ltd., Whitby, Ont. 
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Recent AAAS Symposium Volumes 
#75. Mechanisms of Hard Tissue Destruction. 

1963. 776 pages. 430 illustrations. 
One color plate. 
Edited by: Reidar F. Sognnaes. 
Symposium by 49 outstanding co-authors on 
destruction of mineralized structures by or- 
ganisms and by physical and chemical agents, 
ranging from rock boring to bone resorption 
and tooth decay. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man. 
The Challenge of the Arid Lands in the United 
States. 
1963. 604 pages. 98 illustrations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
Experience of the United States with its arid 
zones as reported to the first UNESCO Confer- 
ence on Arid Lands in Latin America. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

#73. Land and Water Use. 
With special reference to the Mountain and 
Plains Regions. 
1963. 364 pages. 8 illustrations. 
Edited by: Wynne Thorne. 
Problems associated with the increasing com- 
petitive demands for use of publicly owned 
lands. Uses by livestock and timber processors 
versus recreation, wildlife, and water produc- 
tion. Adjustments in public land use in relation 
to uses of adjacent or intermingled privately 
owned lands. These and other problems are 
explored by recognized leaders in the field. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#72. Spermatozoan Motility. 
1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
For the first time the details of sperm motility 
are here presented in monograph form. A 
wealth of previously unpublished data. A 
valuable source of reference for the student 
and investigator, as well as for the practitioner 
of applied reproductive biology. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin. 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
The reader will find here material on pure and 
applied science, accounts of new research and 
reviews of material published elsewhere, histori- 
cal and social studies, and pleas for action 
and planning. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization. 
1962. 202 pages. 136 illustrations. 
Edited by: E. O. Butcher and R. F. Sognnaes. 
The fields of anatomy, dentistry, dermatology, 
medicine, pathology, and zoology are repre- 
sented in this volume. 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#69. Biophysics of Physiological and Pharmacological 
Actions. 

1961. 612 pages. 212 illustrations. 
Edited by: Abraham M. Shanes. 
A bird's-eye view of a number of principles 
now considered important. Useful for teaching, 
as well as for research purposes. 

Price: $13.50. AAAS Member's Cash Price: $11.75. 

#68. Sciences in Communist China. 
1961. 884 pages. 23 illustrations. 
Edited by: Sidney H. Gould. 
". .. strongly recommended to all who are 
in search of facts and source material on the 
sciences in China."-Science, 22 September 
1961 

Price: $14.00. AAAS Member's Cash Price: $12.00. 

#67. Oceanography. 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. 
Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science, 9 June 1961 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasm Resources. 
1961. 394 pages. 59 illustrations. 
Edited by: Ralph E. Hodgson. 
"This book will be of interest to nonplant and 
animal breeders, for the rather general treat- 
ment of various topics . . . allows for rapid 
perusal."-Bulletin of the Entomological So- 
ciety of America, September 1961 

Price: $9.75. AAAS Member's Cash Price: $8.50. 

#65. Aging . . . Some Social and Biological Aspects. 
1960. 436 pages. 65 illustrations. 
Edited by: Nathan W. Shock. 
"The 26 contributors include many of the most 
respected names in American gerontology, and 
the chapters cover a wealth of material."- 
Journal of Gerontology 

Price. $8.50. AAAS Member's Cash Price: $7.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, W.C.1 

Clip out this Form. Fill in and Mail Today 

Circle Volumes 
You Wish To 
Order ... 

75 74 73 

72 71 70 

69 68 67 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 
Please send the symposium volumes circled on this form, to: 

N am e . . ...................................................................... 

A dd ress . .. .. .. .. . . . . .. ... . .. . . ... . .. .. . .. . . . .. .. . . . . . ... .. . .. .. .. . .. . . .. . . . .. . 

P;t" , +,t 7f, Wn rnHn, I 66 65 -'lty ................................... otaLe ............. . ip ouue ............ 
66 65 I 
$ ....... Please check: [ $ ............ ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member l 

Payment prices. ( ) $.......... enclosed. 
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. I 

( ) Please send Membership Application Form. I 
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FROM 
COOMBS TESTING TO 

CHROMOSOME CHARACTERIZATION 
THE VERSATILE HN 

AT $295.00 
IS YOUR BEST BUY IN 

TABLE MODEL CENTRIFUGES 

UsersHaltlowNythi topseo the Con o thest feriexsm th 

arnow sron toh Herformte Coombs test procedures. 

THe no tnadzn nteW HN Ao CoomPACT WtHs BIGeurs 

The HN fills the need for an intermediate centrifuge capable 
of precision and high capacity in a wide range of clinical tests, at a mi nimum cost. Write for 12 p ag e Bulletin HN. 

INTERNATIONAL IC EQUIPMENT CO. 

300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 



HIGH RESOLUTION T I T OE T 

(patents pending) 

now in 3 sizes to fit each need ... and budget 

Trial Kit, with Power Source 150 for New Model 6, with Power Source 200 for The Model 12, with Power Sources 300 or 1400 (as shown) 
the student or occasional user. Runs the limited-budget laboratory with regu- for the busy researcher or high-volume clinical laboratory. 
one sample at a time. Price in lar but modest volume. Runs six samples Runs 12-36 samples at a time. Prices in U.S.A. from $1080.* 
U.S.A. $69.* at a time. Price in U.S.A. $636.* 

All systems include full set of glassware, accessories, 
and chemicals needed to produce the remarkably sharp 
and precise separation shown in the normal serum sample 
above. Resolution is thousands of times more sensitive 
than paper, agar, cellulose acetate or starch block, and 
many times finer than starch gel. Fast (30 minute separa- 
tion) and reproducible. Gels are transparent for quantita- 
tion and photography on the Model E Microdensitometer. 

Already widely used in animal and plant protein re- 
search and in clinical investigation, Disc Electrophoresis 
now opens the way to sophisticated diagnostic-prognostic 
indications not previously obtainable. Some typical sep- 
arations of clinical significance: 

Hb (A-A2) Ser. LDH Ser. Prot. Ser. Prot. 
(liver path.) (myeloma) (macroglobu- 

linemia) 

Model E 
Microdensitometer 

Ser. Prot. Se. Prot. S er. Prot. Ser. Muc. Ser. Muc. Ser. Muc. 
(nephritis) (sarcoid) (rheum. fever) (TB) (lung cancer) (schizophr.) 

Urine HCG 
(pregnancy) 

*Export prices on request 

ANALCO /Dept. E, 4935 C 

Dept. E3, 4985 C( ordell Avenue, Bethesda, Maryland 20014 
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All of These and Many Other Possible Applications with One 
Versatile Research-Tool having 4 Channel Recording Capability 

The Gilford Model 2000 
This highly productive spectrophotometric system 
has the essential flexibility to keep pace with 
changing directions in research. Based upon a 
unique photometric system with an output linear 
with absorbance over a wide range, the Model 2000 
system offers exceptional sensitivity and stability 
together with low noise level and high accuracy. 
The inherent capability of the photometric ele- 
ment is greatly extended by automation of the 
sample handling device to provide precise posi- 
tioning of up to four sample cells with program- 
med timing. Additions of flow cells, a temperature 
recording channel, automatic baseline compensa- 
tion and wavelength programming facilities fur- 
ther enhance the usefulness of the Model 2000. 
Request brochure and quotation. 

Reproduction of continuous linear recording 
of assay of G-6-P Dehydrogenese illustrates 
one of the many types of enzyme kinetic 
recordings obtainable virtually automatically 
with the Model 2000 or Series 200 Modular 
Gilford System. 

Scanning for protein using the sucrose den- 
sity gradient method. A 10 mm pathlength 
Gilford Flow-Through Cuvette was employed 
with the Gilford Spectrophotometric Record- 
ing System to produce the record shown. 

C | RYSTALLIN- ::: : :::::::::E : 

:*** 
~ 
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: 
-:1I--t:i tt ii11tItl-i-tii t:: BOVINESERUM:-E 

BOV IN SERU .......... . .. 

0 5 10 15 20 25 30 

TIME-MINUTES 

Conventional Absorbance Mea- 
surements also easier, more 
accurate. Digital readout: 0.00 
to 3.000 0. D. Sensitivity, dark 
current controls and shutter 
eliminated. Line operated. 

* 1 
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INSTRUMENT 

LABORATORIES 
INCORPORATED 
OBERLIN, OHIO 

Factory Trained Technical 
Consultants Provide Direct 
Representation Throughout 
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Chromatogram of Dowex-1 column eluted 
with Formic Acid shows section with AMP 
peaks only. Record made with Gilford Model 
2000 equipped with Gilford Flow-Through 
Cuvettes and Automatic -Blank Compensator. 
Salmon Sperm DNA profile illustrates linear 
registration of both temperature and absorb- 
ance changes on the same scale. Gilford 
Model 2000 equipped with Gilford Linear 
Thermosensor which measures temperature 
changes in cuvette chamber. 
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with so many automatic 
sample changers on the market 

why pick the 

most expensive? 
H,o;.~. 

Why buy the most expensive? 
Logical question: compelling answer... 

because it gives you most for your money. 

Simply put, the job of a changer is to automatically present 
a numerous' series of planchets holding radioactive samples1 
to a radiation detector3 for individual measurement. 

The Picker Magnachanger is your best investment for doing this job 
in all its ramifications because 
I it will consecutively measure the largest number of samples 

(up to 320 on one model, up to 40 on another). 

true only of Magnachanger 
2 it will measure the broadest range of radioactive samples 

in terms of sample volume (planchet size) and 
type and energy of radiation. 

true only of Magnachanger 
3 it will accept the greatest variety of detectors - 

alpha, beta, gamma, low background, 
windowless flow or windowed flow. 

true only of Magnachanger 
Backing up this versatile performance is the comforting 
assurance of dependability buttressed by modern design, 
quality production and on-site installation and service. 

From the moment of its installation your Magnachanger will 
be under the continuous shepherding of Picker's unique 
service organization with local offices everywhere. 

L 2 L1~~~~~~~~~. . 

PICKER NUCLEAR/ Division of PICKER X-RAY CORPORATION 
t WHITE PLAINS, NEW YORK 
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FROM HYDROCARBONS 
TO STEROIDS- 
STRETCH YOUR GC 
ANALYTICAL HORIZON 
WITH PERKIN-ELMER 
MODELS 800 AND 801 

The Perkin-Elmer Model 800 was the first 
gas chromatograph to incorporate differ. 
ential flame ionization detection, dual 
columns and a highly accurate linear tem. 

perature programmer. It has set new 
standards of performance because of its 
sensitivity, high-temperature baseline sta- 
bility and Dynathermal oven tempera.ture 
control. 
Perkin-Elmer now makes available the 
Model 801, with the operating features of 
the Model 800, except that it has an all. 
glass column and injector system in place 
of the Model 800's metal construction. The 
versatility of these two instruments is 
pointed up in the brochures illustrated 
below. 
-For the analysis of samples containing non. 
vaporizable residues, or those that might 
react with metal injectors or columns, the 

Model 801's all-glass injector ports are 
quickly and easily removed, cleaned and 
replaced. The Model 801, like the Model 
800, is a thoroughly unique instrument-- 
unmatched commercially-in accurate con. 
trol of isothermal conditions, and in speed 
of response to rapid-rate temperature pro. 
grams. For-such programming, 12 linear 
heating rates are provided, from 0.5. 
48?C/min, Maximum oven temperature is 
400?C. 
Further information, including copies of 
the brochures illustrated, is available orn 
request. Write to Instrument Marketing 
Division, Perkin-Elmer Corporation, 910 
Main Avenue, Norwalk, Conn. 



high voltage electrophoresis 
Vanguard High Voltage Analytical Electrophoresis offers 
time-saving separation with unparalleled reliability and 
versatility. One of the many outstanding features incor. 
porated in this system is the constant temperature con- 
trol. Temperature gradients on the paper are held to an 
absolute minimum, resulting in maximum reproduci- 
bility of separations. Vanguard Model 910 

High Voltage Electrophoresis 10000 V Regulated 

is available with 5,000 or 10,000 
Volt power supplies and single 
or double compartment tanks. 
* Leakproof molded fiberglass 
tank-shockproof and breakage- 
resistant-no contamination | 
Large lucite observation win- 
dows-three on each side of 
tank' Clear, acid-resistant, 
acrylic plastic paper rack 

designed to accommodate sheets or strips of various 
sizes * Unique stainless steel clip paper retainers m 
Stainless steel cooling coils m Constant temperature con- 
trol for cooling coils-either tap water or refrigerant may 
be used Automatic circulating pump for constant tank 
temperature * Automatic temperature control shut-off 

* Use multiple strips or large 
sheets for two-dimensional 

Model 905 
5,000 V Regulated electrophoresis * Voltage regu- 

lated for constant migration 
rates * Current regulation op- 
tional m Built-in timer automat- 
ically turns system off L Single 
or double tanks available m 
Entire system completely inter- 
locked for maximum safety. 
Write or phone for complete 
specifications. 

Designed and tested under the guidance of Dr. Tohru Inouye. 

AINTRUMENT 

Designers and Manufacturers of Precision Instrumentation for Research * P. 0. Box 244, LaGrange, Illinois 60525, FL 2-1600 
New York, 103 Park Ave., Suite 1204, TN 7-1998 * Boston, 1156 Broadway, Somerville, 491-4589 
San Francisco, 115 New Montgomery St., EX 2-0511 * Baltimore, 217 North Calvert St., 727-3666 

Houston, 1213 Capitol Ave., CA 5-5757 * Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567 
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ELECTRO-OPTICAL INSTRUMENTS INC. 
930 90. MYRTLE AVENUI MONROVIA, CALIFORNIA 

ELLIOTT 9-9391 
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RADIOMETER Model TTT-1 
Accessories Available: 

ELS12: A master switch unit permitting the use of several 
titration stands for large volume routine titrations. 
PHA622: External meter expanding to full scale the biological 
range of 6-8 pH. 
PHA630T: External Scale Expander providing reading accuracy 
of .003 pH over the entire range 0-14 pH. 
SBR2/SBUI: Recorder for use as a Titrigraph and pH Stat. 

TTAI: Titration stands for automatic or manual titrations. 
Electrodes: A complete catalogue of standard and special elec- 
frodes for all applications. 

For hospital clinical use most of the signifi- 
cant routine determinations are detailed for 
automatic performance in pamphlet form - 
for use with the TTT-1 Titrator. Blood Sugar 
Determinations, Blood Chlorides, Nitrogen 
(KJELDAHL), Acidity in Gastric Juices, Titra- 
table Acid in Urine, and many others are 
available. Both the determination of Acetyl- 
choline Esterase in Serum, and the automatic 
recording of Choline Esterase activities are 
fully detailed. 

lrers Drtiletr 

_ k GrJL xi5 CXwLAL 

* A pH Meter of high accuracy and zero drift. 

* A Titrator for performing routine clinical or industrial 
titrations automatically. 

When used with the Radiometer Recorder -a pH 
Stat for recording long term titrations. 

* When coupled to the Radiometer Recorder-a re- 
cording Titrigraph. 

* As a highly stable pH Meter -the Radiometer TTT-1 
features a large 160 mm. mirror scale with reading 
accuracies down to ? .02 pH; and a high degree of 
zero and amplifier stability. As an Automatic Titrator, 
complete and automatic control of the end point 
is assured for either up or down scale titrations, with 
control over the rate at which the end point is 
approached and shut off delay after the last addition 
of titrant. 

With its complete freedom from zero drift, and its 
long term stability, it serves admirably-with the 
Radiometer SBR2/SBU1 Recording Microburette- 
as both a pH Stat for the study of the kinetics of 
reaction solutions, and as a Titrigraph for auto- 
matically drawing titration curves. 

Special output terminals provide for the use of 
recorders, relays for process control, and a wide 
variety of useful accessories. 
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Man about to meet a molecule 

CEC's 21-11OA Mass Spectrometer reveals secrets of molecular structure. 
Organic chemists, for example, prefer 
CEC's 21-110OA Mass Spectrometer for 
performing structural identification and 
quantitative analysis of organic mater- 
ial, natural or synthetic. The 21-110A 
provides exceptionally high resolution, 
is capable of separating masses differ- 
ing as little as one part in 20,000. And 
it features a combination photoplate/ 
electrical detector system. 

High resolution allows "mass defect" 
determination. The combination detec- 
tor permits instantaneous accumulation 
of all data and analysis of extremely 
small samples using the photoplate; 
quick-look and quantitative determina- 
tions are provided by the electrical 
detector, 

Being the most versatile high-perform- 
ance mass spectrometer, the 21-11OA 

accepts ion sources and ion detectors 
for all types of research problems. 

Gas Source with combination detector 
is used for organic chemistry, molecular 
structure studies in foods, bio-chem- 
icals, pharmaceuticals, flavors & frag- 
rances, and chemicals & petrochemicals. 

RF Spark Source with photoplate 
detector, locates trace impurities (less 
than 1 part in 10,000,000) in metals, 
semiconductors and other solids. 

Knudsen Cell Source with electrical 
detector makes thermo-dynamic equi- 
librium studies, heat of vaporization 
determninations and appearance 
potential measurements. 

Surface Ionization Source performs 
isotopic assay of uranium oxide and 
other similar materials. 

The 21-110A is the result of CEC's 
quarter-century of leadership in mass 
spectrometry. For complete information 
on this advanced instrument, call your 
CEC office. Or write for Bulletin CEC 
21110A-X16. 

Analytical & Control Division CEC 
CONSOLIDATED ELECTRODYNAMICS 
A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109 
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND 

AND FRANKFURT/MAIN, GERMANY 



You don't have to learn involved 

procedures to run this calculator. 

The most automatic calculator ever produced-the Monro-Matic? IQ-213-reduces 

computational activity to mere push-button procedures. Touch the memory recall 

button, for instance, and a ten digit constant sets itself on the keyboard automati- 

cally. And don't worry about clearing the keyboard-that's all done automatically, 
too. As is positioning of the carriage, setting zeros, as well as other tasks normally 

associated with changing from one arithmetic sequence to another. The IQ-213 

features a single keyboard, too, for both regular and three-factor multiplication- 

and all answers are displayed. What's more, it has the largest display capacity of 

any calculator on the market. In short, it will do your figurework faster, simpler, 

and more accurately than any calculator ever devised. And it's easier to operate. 

For details, call your local Monroe representative. Or write us. Monroe Calculating 

Machine Company, Inc., Orange, N.J. 1ONT O E: |U 
A DIVISION OF THE BUSINESS MACHINES GROUP OF LITTON INDUSTRIES 
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where ruggedness and reliability are as essential as optical quality 

NIKON SBR 
laboratory 
microscope 

'The Nikon SBR is a solidly built, yet incredibly flexible 
laboratory instrument. A veritable workhorse for routine 
applications, its ready adaptability, whenever special 
problems arise, is no less astonishing. 
Essentially, the SBR consists of the basic Series S micro- 
scope body equipped with dust-proof, quadruple nose- 
piece, mounted in ball bearings; rotating binocular head; 
and rotating, rectangular graduated mechanical stage 
whose coaxial controls can be operated with either hand. 
Tension-adjustable, focusing controls are located on both 
sides of the instrument. And a stage-stop lever can be 
preset to prevent accidental contact between the slide 
and objective. All controls are low-positioned. 
Whether focusing, or manipulating other controls, the 
one thing that impresses you about the SBR is its rock- 
steady mechanical stability. There's nothing finicky about 
any of the adjustments. Once set, they stay put. There's 

no loss of time or temper having constantly to reset and 
readjust them. 

But, apart from the ruggedness, versatility and smooth 
mechanical responsiveness of the Nikon SBR, the quality 
that commends it above all else is its optics. You will find 
it difficult to duplicate its performance with any other 
microscope - for uniformity and brightness of field, 
image resolution, and for the visual comfort and ease you 
enjoy even with prolonged use. 

Building-block design readies the SBR for any number of 
special applications. It accepts dark-field and phase-con- 
trast equipment, interference-phase and polarizing 
attachments, photomicrographic equipment, projection 
head, and a wide variety of eyepieces, objectives, illumina- 
tors, measuring reticles, and other accessories. 

For complete details, write to Dept. S-3 

NIKON Instrument Division of Ehrenreich Photo-Optical Industries, Inc. 111 Fifth Avenue New York 3, New York 
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AUTOMA TED STATISTICAL ANAL YSES 

OF -BOEL EC~ TRIC POTENTIALS 
HISTOGRAMS- 

A technique for determining the 

statistical variability of input 
data. Now accomplished with 

integrated MNEMOTRON digital 
computer systems. 

Variables reflected by X or Y may be: 

* Time interval between successive 
events. 

* Time latency of stimulated 
responses. 

* Time that a signal dwells above a 
preset level. 

* Time of occurrence of specific 
events after stimulation. 

* Time duration of an event. 
* Amplitude of successive events. 
* Amplitude of signal at specific 

points in time. 
* Amplitude of signal peaks. 
* Amplitude of signal after fixed delay 

from stimulation. : 
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TYPICAL FIELDS OF APPLICA TON 
* NEUROPHYSIOLOGY 

Interspike intervals, action potential firing rates, ampli- 
tudes of nerve firings, etc. 

* CARDIOLOGY 
R-R intervals, P-R-T amplitude distributions, etc. 

* ELECTROENCEPHALOGRAPHY 
Amplitude distributions of evoked responses, latency dis- 
tributions, wave intervals, etc. 

* BEHAVIORAL PSYCHOLOGY 
Reaction time distributions, learning time curves, etc. 

* CELL BIOLOGY 
Spontaneous firing rates, action potential amplitude dis- 
tributions, etc. 

MNEMOTRON 
202 Mamaroneck Ave. 
White Plains, N.Y. 10601 

I would like full details about: 

D Histograms ED CAT 400B 
a Magnetic Tape Recording Systems 

TITLE 

ORGANIZATION. 

ADDRESS 

CITY- 7nN STATE_ 
1 115a 

MNEMOTRON, world leader in the design 
of multi-purpose on-line digital computer 
instrumentation, now makes available its 
new custom designed Series 600 modules. 
Incorporation of many plus features made 
possible by these units forms the firm basis 
of a unique and completely effective bio- 
medical data reduction system. 

The Series 600 modules have been spe- 
cifically designed to be compatible with the 
Series 400 Computer of Average Transients 
(CAT). MNEMOTRON has provided, for histo- 
gram implementation, the Model 605 Ampli- 
tude discriminator, the Model 606 Ampli- 
tude-to-Time Converter, and the Model 607 
Peak Detector. All modules are housed in a 
single cabinet which is mated with the CAT 
to form one operational unit. 

MODEL 605 AMPLITUDE DISCRIMINATOR 
- This module consists of adjustable base- 
line voltage selector which permits CAT 
operation to be related to specific voltage 
amplitude inputs. The Model 605 Amplitude 
Discriminator transmits a pulse to the CAT 
when the preselected baseline amplitude is 
exceeded, and another pulse when the volt- 
age drops below the preset amplitude. 
These pulses control the CAT. 

MODEL 606 AMPLITUDE-TO-TIME CONVER- 
TER-This module allows for the analysis 
of input signals on the basis of their ampli- 
tudes. The Model 606 Amplitude-to-Time 
Converter transmits a start pulse to the 
CAT when an event occurs, and a stop 
pulse when a period of time has elapsed 
proportional to the amplitude of the input 
signal. In addition, a train of pulses is 
transmitted to the CAT between the start 
and stop pulses. 

MODEL 607 PEAK DETECTOR-This mod- 
ule transmits a pulse when the first deriva- 
tive of the input signal goes through zero 
volts per second, i.e., when a peak of the 
input signal occurs. 
Our application engineers are avail- 
able for consultation concerning 
specific applications. I 

See us at Booth 337, 338 Federation of American Societies 
for Experimental Biology Meeting, Conrad Hilton Hotel, 

Chicago, April 13 - 17. 

TECHNICAL MEASUREMENT CORPORATION 

gggNEMOTTRON DIVISIONi 
Division Sales Office: 202 Mamaroneck Ave., White Plains, N. Y. 
Phones: (212) 876-1444 (914) 761-5000 Cable: MNEMOTRON 

IN EUROPE: Technical Measurement Corp., GmbH, 
Mainzer Landstrasse 51, Frankfurt/Main, Germany 

Other offices in principal cities throughout the world 
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Model R7 Recipro-Glide Shaker 
Variable speed range: 65-200 strokes per min. 
Uniform 11/2/. reciprocal stroke. Available with 
box carrier (illustrated), as well as with a vari- 
ety of shaker platforms. Larger capacity model 
also offered. Holds 40/250-ml flasks*. 

What Type of Shaker 

Do You Prefer? 
Gyrotory?, reciprocating, water bath or incubator... 
there is a New Brunswick shaker to meet your 

particular requirements. 
Over 25 different models are 
available with numerous holding 
devices and interchangeable 
shaking platforms for flask sizes 
from 10-ml to 6 liters, test 
tubes, separatory funnels, 5-gal- 
lon carboys, or other containers. 

Ranging in size from bench- 
top shakers to large, 4-tier in- 
dustrial models, this apparatus 
is available in a wide range of 
speeds and strokes. Some units 

are equipped with facilities for 
gassing; others are refrigerated 
and illuminated for low temper- 
ature and photosynthesis studies. 

NBS shakers are precision- 
built with powerful drives for 
continuous operation and long 
life. Performance is smooth, 
quiet, and dependable regardless 
of speed and loading conditions. 
The apparatus is uncondition- 
ally warranted for one full year. 

WRITE FOR CATALOG GRS/3274 

New Brunswick Scientific Co., Inc. 
1130 Somerset St.,New Brunswick,N.J. 

Manufacturers and Distributors of Precision Laboratory Apparatus 

Model S-3 Gyrotory Shaker 
Variable speed range: 85-285 rpm or 140. 
400 rpm. Uniform 3/4" stroke. Holds 25/250- 
ml flasks*. 

Model G76 Gyrotory Water 
Bath Shaker 

Speed ranges: 85-285 rpm or 140-400 rpm. 
1/2" stroke. Temperature adjustable to 100? 
C + 0.5 C. Cooling coil and gassing hood 
optional. Models available with reciprocal 
agitation. Holds 9/250-ml flasks*. 

Model G10 Gyrotory Shaker 
Variable speed range: 140-400 rpm or 50- 
150 rpm. Uniform 1" stroke. Holds 40/250- 
ml flasks*. Larger platform holds 70/250- 
ml flasks*. 

Model G25 Gyrotory 
Incubator-Shaker 

Variable speed range: 140-400 rpm or 50- 
150 rpm. Uniform 1" stroke., Thermostatic 
temperature control to 60? C ? 0.5? C. 
Optional connections for gassing. Larger 
refrigerated models also available. Holds 
40/250-ml flasks*. 

Model R82 Reciprocating 
Tier Shaker 

Speed range: 35-200 strokes per min. Con- 
tinuously adjustable stroke from 0-4". 
Holds 192/250-ml flasks on 6 removable 
trays*. 

Model V Rotary Flask Shaker 
Variable speed range: 160-400 rpm or 100- 
250 rpm. 1" stroke. Holds 40/250-mt 
flasks*. 

* Accommodates a variety of flask sizes. 
250-ml size used for comparing shaker capacities, 
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NOW: DETECT 5x109AH SPINS 

WITH VARIAN'S NEW 35 Gc EPR SYSTEM 
Varian announces a remarkable advance in EPR 
instrumentation. The new V-4503 EPR Spectrom- 
eter achieves sensitivity of 5 x 109 AH electron 
spins by coupling 35 Gc operation with high-quality 
microwave components and improved microwave 
circuit designs. El This highly sensitive instrument 
will be particularly helpful to you in studying size- 
limited samples such as minute single crystals and 
biological specimens. LI In addition, magnetic fields 
greater than those required in X-band operation 
let you make more meaningful studies of materials 
with large internal interactions, such as the oxygen 
molecule, many of the transition elements, and triplet 
states of organic molecules. 

27 MARCH 1964 

FEATURES 

O[ Sensitivity of 5 x 109 AH elec. 
tron spins with a I-second inte- 
gration time at room temperature. 
O Unambiguous selection of dis- 
persion or absorption mode at any 
microwave power. 
[: Accessories available for stud- 
ies at liquid nitrogen and liquid 
helium temperatures. 
O 100 kc and liquid helium cavi- 
ties suitable for vertical-axis rota- 
tion experiments. 
ADD 35 Gc OPERATION 
In keeping with Varian's "Living 
Instrument" policy, we have de- 
signed a conversion unit for own- 
ers of our V-4502 EPR Spectrom- 
eters which use 9- or 12-inch 
magnets. By adding this unit to 
your present instrument you will 
have a dual-frequency EPR Spec- 
trometer with all the features listed 
above-one which is especially 
suitable for detailed studies of re- 
laxation phenomena. 
For complete information, please 
contact EPR Product Group. 

*VARIAN 
ASSOCIATES INSTRUMENT GROUP 
611 HANSEN WAY, PALO ALTO 18, CAL. 

IN ELUROPE: VARIAN A.G., ZUG, SWITZERLAND 
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Investigate this remarkable new Leitz Microprojector 
The Leitz Microprojector facilitates group demonstration 
of microscope images to an extent never before possible. 
A completely maintenance-free light source, more intense 
than a carbon arc, permits projection through the full 
range of magnifications, including oil-immersion lenses. 
A special dichroic mirror reflects all usable light into the 
optical system, while allowing heat radiations to bypass 
the specimen stage; thus, brilliant images are possible 
without bleaching slides or sacrificing the living specimen. 
Normal line current can power the Microprojector via a 
special power pack which has settings for 17 or 25 amps. 

1396 

A series of neutral density filters permits the change of 
light intensity without altering color balance. Plano- 
flatfield objectives project images with corner-to-corner 
sharpness. And magnification may be varied to suit the 
desired projection distance and image size. Write for 
further information or request a demonstration in your 
own laboratory, and see for yourself how simple, silent 
and maintenance-free a Leitz Microprojector can be. 54064 

E. LEITZ. INC., 468 PARK AVENUE SOUTH. NEW YORK 16. N. V. 
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Ernst Leitz G. m. b. H.,, Wetzar, Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS ? LENSES * PROJECTORS * MICROSCOPES 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the ~advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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Federal Support of Basic Research 

The report of the Committee on Science and Public Policy of the 
National Academy of Sciences is an important document prepared 
by a distinguished group. The committee (COSPUP) obviously 
worked hard, and the result is highly readable. The essence of the 
report is contained in the conclusions, which were printed in last 
week's issue of Science. 

In view of the quality of COSPUP's membership it is not sur- 
prising that portions of the report are so excellent. On the other 
hand, it is not remarkable that the report leaves something to be 
desired, for there was much to be covered. At its worst, the 98- 
page document reminds one of the camel, "a horse designed by a 
committee." One suspects that the group never made up its mind 
toward whom the report was aimed. The first eight pages, which 
present the conclusions, seem designed- primarily for scientists. A 
;second chapter of six pages, entitled "Introduction," seems to be 
intended to educate congressmen concerning basic research and 
the importance of supporting it. Then follow five chapters on the 
history of government support of science, starting with the early 
days of the republic. This history is fairly detailed up to 1957 
and occupies 41 pages. These chapters are scholarly, well written, 
and of special interest to historians and other students of govern- 
ment, but their relevance to the remainder of the report is 
slight. There follow 14 pages of statistics on the distribution of 
research and development funds which serve little purpose. The 
last 23 pages are of particular interest to scientists and include an 
excellent discussion of the project system and of the role of uni- 
versities in the operation of the system. It is this part which provides 
most of the conclusions of the document. 

In view of the length of the report there are some curious 
omissions. Perhaps the most glaring occurs in the historical part, 
which barely mentions crucial events of the period from 1957 to 
the present. There is only a veiled allusion to the activities of the 
Fountain Committee. Yet this committee forced the National 
Institutes of Health to change some of its policies on grants. These 
changes in turn caused the American Society of Biological Chemists, 
in April 1963, to request the National Academy of Sciences "to 
enunciate the principles and philosophy which could serve as a 
basic policy in the future conduct and administration of federal 
programs in support of fundamental research." This request led to 
the COSPUP study. 

Other significant recent indications of changes in the attitude of 
Congress toward basic research are also missing. For instance, 
creation of the Elliott Committee is not mentioned. Thus, the 
historical treatment fails to provide an adequate sense of urgency 
for implementation of the report. 

Actions of Congress indicate that we are entering an era in which 
support for science will no longer increase as fast as it has in the 
recent past. Accordingly, the committee might well have dealt with the 
major topic of responsible scientific choice. A matter which it 
treated only partially is the geographical distribution of funds. The 
strong institutions are more likely to preserve excellence as the 
basic criterion on which grants are made if they will try to see to it 
that the less favored institutions also receive help. 

The report of the Committee on Science and Public Policy is an im- 
portant and welcome beginning. It indicates that the scientific com- 
munity may be able to put its house in order, and that the Na- 
tional Academy of Sciences can lead in bringing this about. 

-PHILIP H. ABELSON 
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PACKARD offers two types 
of gamma counting 

systems: 

this one needs people 
(MANUAL) 

Here are two of twelve different Packard gamma counting 
systems designed for the medical, biological, or chemical 

research laboratory. Each system incorporates the 
remarkable new 3000 Series Spectrometer which is noted 
for its stable performance, accuracy, and repeatability of 

results. The modestly priced single channel manual system 
which consists of the spectrometer and a well-type detector 

with either 2" or 3" crystal, is ideally suited for laboratories 
with modest gamma counting requirements. For users 

with maximum requirements, Packard offers a selection 
of six fully automatic, 100 sample capacity models 

which incorporate single, dual, or three channel 
spectrometers, patented constant background sample 

change mechanism, and printer or calculator. 

Your Packard Sales Engineer can provide complete 
details on these incomparable gamma counting 

systems, or, write for Bulletin 1025. 

1 | , I PACKARD INSTRUMENT COMPANY. INC, 
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Electrically switched 

three-speed chart drive 

Full-range attenuation 

Elimination of 

undesirable A.C. signals... 

Gives new versatility to Sargent SR Recorders 
(Models SR, SR-GC, SRL) 

Electrical switching mechanism provides instan- 
taneous change to any of three different chart 
speeds during recording. System eliminates 
conventional gear shifting lag and time error. 
Range attenuator control, in conjunction with 
various accessory range plugs, provides contin- 

uous full-scale range adjustment from 0.4 to 
125 mv. Four-position filter control filters out 
A.C. signals (as from gas chromatographs) that 
may be superimposed on D.C. voltage being 
measured. Also eliminates unwanted switching 
mechanism impulses. 

PLUS... 250mm chart u Four microvolts/mm sensitivity * 1/4% accuracy m One-second balancing 
speed * High source-resistance tolerance ? Interchangeable ranges: 125 mv range built in, 
plug-in resistors provide seven additional ranges * 12 stock chart speeds available for use 
in three-speed chart drive system * Zero displacement * Ideal visual work presentation 

For further information, write for Bulletin SR-D. 

Scini --Lr SAR GENT? 
Scientific Laboratory Instruments * Apparatus * Supplies * Chemicals 

E. H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO, ILLINOIS 60630 
DETROIT * BIRMINGHAM * DALLAS * HOUSTON * ANAHEIM, CALIF. * KENSINGTON, MD. * SPRINGFIELD, N.J. 

27 MARCH 1964 1467 

.0 

I -- --I 

w 



PARR Apparatus 
for reactions at elevated 

pressures and temperatures 

PARR Apparatus 
for reactions at elevated 

pressures and temperatures 

Hydrogenation and other reactions requir. 
ing heat and pressure up to 350 C. and 
6000 psig. can be handled conveniently 
in the PARR Series 4000 rocker apparatus. 
Units with either 500 or 1000 ml. T316 
stainless steel bombs are furnished com. 
plete with glass liner, safety rupture disk, 
vapor trap to protect the pressure gage, 
electric heater with built-in dial ther. 
mometer, variable transformer for manual 
temperature control, a sturdy oscillating 
mechanism, and all necessary connections 
and valves for adding gas under pressure 
while rocking. 

Ask for Specification 4000 

INSTRUMENT COMPANY 
MOLINE, ILLINOIS 

Hydrogenation and other reactions requir. 
ing heat and pressure up to 350 C. and 
6000 psig. can be handled conveniently 
in the PARR Series 4000 rocker apparatus. 
Units with either 500 or 1000 ml. T316 
stainless steel bombs are furnished com. 
plete with glass liner, safety rupture disk, 
vapor trap to protect the pressure gage, 
electric heater with built-in dial ther. 
mometer, variable transformer for manual 
temperature control, a sturdy oscillating 
mechanism, and all necessary connections 
and valves for adding gas under pressure 
while rocking. 

Ask for Specification 4000 

INSTRUMENT COMPANY 
MOLINE, ILLINOIS 

VERSATILE SELECTION... 
REDUCING ADAPTERS 
These bushing type adapters can do 
the job for you at a fraction of the 

cost of glass adapters. Pioneer re- 

ducing adapters are made from heat 

resistant pololefin. They are corro- 
sion resistant, freeze-proof, shatter- 

proof and unbreakable. Here's pro- 
tection and versatility for your val- 
uable glass lab set-ups. 
When you specify Pioneer, you can 
be sure of quality design and proper 
selection of material planned for 

specific laboratory applications. 
AVAILABLE THROUGH YOUR LABORATORY SUPPLY 
HOUSE... FOR COMPLETE SPECIFICATIONS AND 
PRICES, PLEASE REQUEST OUR SIXTEEN PAGE 
BULLETIN... 

Pioneer Plastics, Inc. 
DEPT. SM, P.O. BOX 8066, 
JACKSONVILLE, FLORIDA-32211 
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730-Mev protons were used in doses 
ranging from 125 to 2000 rads. Loss 
of hair was the most constant symptom 
and no simple clinical signs could be 
used as reliable biodosimeters, particu- 
larly at the lower proton energies. 

Neutron irradiation presents special 
problems in dosimetry. D. Hightower 
and H. M. Swartz (Walter Reed Army 
Institute) have developed a technique 
for measuring neutron penetration by 
tissue activation based on determining 
the amount of sodium-24 in tissue sam- 
ples. It is expected that this technique 
will eventually permit a better experi- 
mental determination of depth dose. 
Russian investigators proposed a uni- 
versal radiation dose unit, described a 
method of determining the contribu- 
tion of cascade neutrons to the proton 
flux by using activation detectors, and 
also discussed Russian equipment for 

measuring the flux and tissue dose rate 
of intermediate-energy neutrons. 

The pathological effects of neutron 
irradiation were considered under three 
main topics: acute effects, delayed ef- 
fects, and possible applications in 

radiotherapy. Acute radiation mortality 
as a function of dose rate was explored 
over the exceptionally wide range of 
from 23 rads/min to 10? to 10' rads/ 
min by E. J. Ainsworth and co-workers 
(U.S. Naval Radiological Defense Lab- 

oratory). They inferred from their re- 
sults that, in terms of acute radiation 

responses to fission neutrons, radiation 
at high intensities was not significantly 
more or less injurious than at low dose 
rates. F. Hirose (Hiroshima Univer- 

sity) found that 14.1-Mev acute neu- 
tron irradiation produced about 20 per- 
cent greater tissue damage than x-rays 
and that injuries in the hematopoietic 
bone marrow may play a significant 
role as a cause of acute death of mice 
from fast neutron irradiation. 

The relation between aging and 
chromosome aberrations produced in 
mice by acute and chronic neutron and 

y-irradiation was shown by H. J. 
Curtis (Brookhaven National Labora- 

tory). The results strongly supported 
the concept that natural and radiation- 
induced aging are caused by spontane- 
ous and radiation-induced chromosom- 
al aberrations (mutations), respec- 
tively, in the somatic cells of animals. 
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J. F. Fowler concluded the sessions 
on pathology by giving a comprehen- 
sive review of the use in radiotherapy 
of slow neutron capture, fast neutrons, 
and beams of protons, deuterons, alpha 
particles, and negative ?r mesons. Slow 
neutron capture therapy lacks promise 
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NOW in its 

PRINTING 

Bulletin 1032a 
describing Packard 400 
Channel Analyzers, is 
once again available 
for distribution. 
Send for your copy today. 

k3ckiard 
PACKARD INSTRUMENT 
COMPANY, INC.. 
BOX 428 LA GRANGE. ILLINOIS 

Only 61/8" Long, 33/8" High 

PUMPS 
* LIQUIDS 
* GASES 
* SLURRIES 

SELF- PRIMING 

No Corrosion * No Contamination 
This new model AL Kinetic Clamp Pump will handle flow rates from 
.01 to 400 cc per minute. Practically any liquid, gas or slurry can be 
handled by selecting the right tubing. A loop of the tubing is held 
between two plates, one is stationary and the other operates eccen- 
trically, forcing material along the flexible tubing. Two models and 
a choice of 50 different gear motors provide almost any flow rate 
required within the capacity. Write for catalog. 

SIGMAMOTOR, Inc. 
68 North Main Street * Middleport, New York 
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This new Watson Microprojector has a 250 watt 
discharge lamp that eliminates inconvenient, 
time-consuming carbon changes and adjustments. 
It provides Koehler illumination and magnifications 
to 5000 diameters with an eight foot projected 
image at distances to forty feet. Three synchronized 
turret-mounted objectives with matched condensers 
provide single control magnification changes and 
parfocality. So simple, it can even 
be operated in complete darkness! / 1 
William J. Hacker & Company, Inc. // / 
Box 646, West Caldwell, New Jersey TaCKel 

' 
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-_ _ 

of 4%f .^ 

N 

1469 



* Chemically Inert c Highly Flex- 
ible * Standard Diameters Avail- 
able: /64" to 4" * Custom Sizes 
& Colors Quoted Upon Request 
* Consistent Properties . . from 
Laboratory Experiments to Full 
Scale Production I Nationally 
Distributed 

(Al atQal Qe -AJo ... 
Excelon Tubing Brochure with O Chem- 
ical Resistance Chart O Physical Pro- 
perties Chart D Pressure Chart D Sizes 
Available L Prices LO 
Samples I' Name of 
Nearest Distributor 

THERMOPLASTIC 
PROCESSES, INC. 
VALLEY ROAD * STIRLING, N. J. 

(201) Mlllington 7-1000 * (607) COrtland 7-6220 
TWX - 201-647-4390 mmII .~_ _ 

YOU'RE NEVER 

IN DOUBT 

WHEN IT'S 

,Alcon' - 
Clean 

In the laboratory or hospital, lust 
"clean" isn't good enough. Make sure 
your glassware and equipment are 
"Alconox-Clean." 

Proven best by test* for over 20 years! 
* for wetting power! 
* for sequestering power! 
* for emulsifying effect! 

Use ALCONOX 
For all equipment _ 

washed by hand 
Box of 3 lbs......$1.95 
Case of 12 boxes - 

3 lb. ea... $18.00 
Available in drums of 25, 
50, 100 and 300 lbs. at 
additional savings! 

(Prices sliahtlv hiaher 
West of the Rockies) 

SAVE TIME J 
AND MONEY! 
with ALCONOX 

The World's Most Thorough Cleaner-- 
Yet it costs up to 75% less! 

Eliminates tedious scrubbing - 
Penetrates irregular and inacces- 
sible surfaces - Removes dirt, 
grease, grit, blood, tissue, etc. 
with amazing ease - Completely 
soluble and rinsable - Gentle to 
the skin - 

Use ALCOJET 
For all equipment 

l i^ -'-i'' 
" 

wa washed by machine 

Box 5 lbs......3.00 100Case f boxes - 
5 lbs. ea.. $15.00 

Available in drums of 
25, 50, 100 and 300 

,."''''~:~: lbs. at additional 

(Prices slightly higher 
West of the Rockies) 

Clean Pipettes in one 
easy operation with 
ALCOTABS - for all pi- 
pette washers. Box of 
100 Tablets..... $5.00 

Order from your Supplier or ask him for samples 
and FREE Cleaning Guide. 

II 

Ideal for applications requiring 
slow, uniform infusion of fluid 
over long periods of time, as in 
chemotherapy, drug experiments 
on unrestrained animals, feeding 
nutrients to tissue cultures, etc. 
Model 085 is a miniature 3" long 
x 5/8" diameter; others are com- 
parably compact. 
The Sage Micro-Flow Pump* works 
by electrolysis, uniformly gener- 
ating a gas that moves a piston 
which drives the fluid. Can be set 
to pump at various rates. 
Each pump comes complete with 
battery, supply of electrolyte, 
and set of 5 interchangeable flow 
rate setters for different rates: 
1 ml/half hr; 1 ml/hr; 1 ml/2 
hr; 1 ml/8 hr; 1 ml/24 hr. Extra 
batteries and electrolyte are 
available. Rate setters are per- 
manently re-usable. 
*Patent Pending 

Also available from Sage: Line- 
operated Syringe Pumps cover- 
ing flow rate ranges from 0.11 
ml/day to 29.5 ml/min. 

Send requests for catalog data to: 

SAGE INSTRUMENTS, INC. 

2 SPRING ST., WHITE PLAINS, N..Y. 
914 WH 9-4121 
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primarily because of the very poor 
depth doses. This may be overcome, 
at least in part, by surgically remov- 
ing the bulk of the tumor before ir- 
radiation or by use of epithermal 
neutrons when these become available 
with sufficient flux. Fast neutron ther- 
apy combines the advantages of greater 
depth dose and lack of a reduced effect 
under anoxic conditions, which are char- 
acteristic of x- and y-irradiation. Pro- 
ton, deuteron, and alpha particle beams 
are not high LET (linear energy trans- 
fer) particles, except in the terminal 
fraction of a millimeter of their track, 
and hence do not give the oxygen ad- 
vantage obtainable with fast neutron 
beams. Negative Tr meson beams are 
particularly promising for radiotherapy, 
because they combine an improved 
physical dose distribution with tissue 
interactions which give alpha particles 
of high LET (6 Mev, 50 kev//) so 
that they would yield nearly the maxi- 
mum effect with anoxic tumor cells. 

A major portion of the symposium 
was devoted to studies on cellular and 
genetic effects of neutron irradiation, 
particularly with reference to their rela- 
tive biological effectiveness compared 
to x- and y-irradiation. J. J. Broerse 
and G. W. Barendsen (Netherlands) 
reported on the damage to reproduc- 
tive capacity of cultures of human 
kidney cells when irradiated with 
monoenergetic neutrons. Within the 
energy range of from 3 to 15 Mev 
there was a shift from an exponential 
to an accumulative survival curve, in- 
dicating a shift from predominantly 
"l-hit" events to a "multiple-event" 
dose response. Most of the papers in 
this symposium, and in the literature 
in general, report values of relative 
biological effectiveness of below 10 for 
fission spectrum neutron versus x- or 
y-ray effects. These are based mostly 
on mortality or certain pathological 
symptoms. 

Three of the papers reported higher 
values of relative biological effective- 
ness; each was based on more specific 
genetic criteria. T. Fujii (National In- 
stitute of Genetics, Japan) found that 
14-Mev neutrons were about 13 times 
more effective than y-rays in produc- 
ing chlorina mutants in wheat. A. G. 
Searle and R. J. S. Philips (Harwell) 
observed that with specific locus 
(point) mutations in mice the relative 
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observed that with specific locus 
(point) mutations in mice the relative 
biological effectiveness of fast neutrons 
versus y-rays at low intensity is 
about 26, and possibly as high as 50. 
H. H. Smith and his co-workers 
(Brookhaven National Laboratory) re- 
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ported an average relative biological 
effectiveness of about 70 for loss of a 
specific chromosome arm in maize due 
to irradiation with monoenergetic neu- 
trons (0.43 to 1.80 Mev) compared with 
250 kvp x-rays. It appears that more 
studies on relative biological effective- 
ness based on subtle intracellular events 
may be needed, particularly with refer- 
ence to establishing minimum permis- 
sible doses of neutron irradiation for 
man. 

In discussing the use of neutron ir- 
radiation in agriculture and applied 
genetics, A. R. Gopal-Ayengar and 
M. S. Swaminathan concluded that 
neutrons have an important place in 
the array of mutagens available by vir- 
tue of the relative insensitivity to modi- 
fication of biological responses they 
produce, the absence of secondary 
physiological effects associated with 
their action, and their high relative 
biological effectiveness values for in- 
duction of chromosome aberrations 
and mutations. 

HAROLD H. SMITH 

Biology Department, Brookhaven 
National Laboratory, Upton, New York 
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hydrodynamics, symp., Cambridge, Mass. 
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Laboratories, Everett 49, Mass.) 

1-2. Methods for Measurement of 
Weak Beta-Emitters, Karlsruhe-Leopolds- 
haven, Germany. (Gesellschaft Deutscher 
Chimiker, Gesellschaftsstelle, Postfach 
9075, Frankfurt/Main, Germany) 

1-3. Structures and Materials, American 
Inst. of Aeronautics and Astronautics, 
5th annual conf., Palm Springs, Calif. (R. 
R. Dexter, AIAA, 2 E. 64 St., New York. 

1-3. Optical Soc. of America, spring. 
meeting, Washington, D.C. (M. E. Warga, 
OSA, 1155 16th St., NW, Washington, 
D.C. 20036) 

1-4. National Soc. for Programmed 
Instruction, annual, San Antonio, Tex. 
(NSPI Program Committee, Trinity Univ., 
715 Stadium Dr., San Antonio, Tex.) 

1-5. Latin Oto-Rhino-Laryngology Soc., 
15th congr., Bologna, Italy. (G. Motta, Via 
Modica 6, Milan, Italy) 

2-3. American Soc. of Civil Engineers, 
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2-3. Obstetrics and Gynecology, semi- 
nar, Gainesville, Fla. (Mrs. D. Miller, Div. 
of Postgraduate Education, College of 
Medicine, Univ. of Florida, Gainesville) 

2-3. Industrial Applications of New 
Technology, conf., Atlanta, Ga. (Director, 
Short Courses and Conferences, Georgia 
Inst. of Technology, Atlanta, Ga. 30332) 

2-4. American Acad. of Oral Pathology, 
Bethesda, Md. (R. J. Gorlin, Univ. of 
Minnesota, Minneapolis) 

2-4. Association of Surgeons of Great 
Britain and Ireland, annual, St. Andrews, 
Scotland (Secretariat, 47 Lincoln's Inn 
Fields, London, W.C.2, England) 

2-5. British Medical Assoc., clinical 
meeting, Northampton, England. (D. Gul- 
lick, Tavistock Sq., London, W.C.1) 

3-4. Biology colloquium, Corvallis, Ore. 
(C. M. Gilmour, School of Science, 
Oregon State Univ., Corvallis) 

3-4. Society for Industrial and Applied 
Mathematics, midwest regional meeting, 
Cedar Rapids, Iowa. (W. J. Jameson, 
Collins Radio Co., 120-11, Cedar Rapids) 

3-5. Fleming's Lysozyme, 3rd intern. 
symp., Milan, Italy. (G. Podio, Museo della 
Scienza e della Tecnica, Via Modica, 6, 
Milan) 

3-5. American Soc. of Internal Medi- 
cine, annual, Atlantic City, N.J. (A. V. 
Whitehall, 3410 Geary Blvd., San Fran- 
cisco, Calif.) 

3-5. American Assoc. of Pathologists 
and Bacteriologists, annual, Chicago, Ill. 
(E. A. Gall, Dept. of Pathology, Cin- 
cinnati General Hospital, Cincinnati 29, 
Ohio) 

4. Arizona Acad. of Science, Tempe. 
(H. B. Whitehurst, Dept. of Chemistry, 
Arizona State Univ., Tempe) 

4-5. American Psychosomatic Soc., San 
Francisco, Calif. (C. Binger, 265 Nassau 
Rd., Roosevelt, N.Y.) 

4-6. Neurobiology, 2nd symp. (by in- 
vitation), Phoenix, Ariz. (E. Eidelberg, 
Barrow Neurological Inst., St. Joseph's 
Hospital, 350 W. Thomas Rd., Phoenix) 

5-8. International Acad. of Pathology, 
annual, Chicago, Ill. (F. K. Mostofi, 
Armed Forces Inst. of Pathology, Wash- 
ington, D.C. 20012) 

5-10. American Chemical Soc., 147th 
natl., Philadelphia, Pa. (A. T. Winstead, 
1155 16th St. NW, Washington, D.C.) 

5-10. Asia-Pacific Acad. of Opthalmol- 
ogy, 2nd congr., Melbourne, Australia. 
(R. N. Mellor, 82 Collins St., Melbourne) 

6-8. Nonlinear Magnetics Conf., Wash- 
ington, D.C. (R. C. Barker, Dept. of 
Engineering and Applied Science, Yale 
Univ., New Haven, Conn.) 

6-8. Association of Schools of Public 
Health, annual, Toronto, Ont., Canada. 
(R. E. Coker, Jr., Drawer 229, Chapel 
Hill, N.C. 27515) 

6-9. French Soc. of Biological Chem- 
istry, 50th, Paris. (P. Malangeau, 4 Avenue 
de l'Observatoire, Paris 6e) 
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8-10. Textile Research Inst., 34th, New 
York, N.Y. (TRI, Princeton, N.J.) 

9. British Cardiac Soc., annual, London, 
England. (J. Shillingford, Postgraduate 
Medical School, Ducane Rd., London, 
W. 12) 

9-11. American Assoc. for Cancer Re- 
search, annual, Chicago, Ill. (H. J. Creech, 
AACR, Institute for Cancer Research, 
Fox Chase, Philadelphia 11, Pa.) 

9-11. Association of Clinical Pathol- 
ogists, spring meeting, London, England. 
(G. Cunningham, Dept. of Pathology, 47 
Lincoln's Inn Fields, London, W.C.2) 

9-11. Geological Soc. of America, 
southeastern section, Baton Rouge, La. 
(R. J. Martin, 1426 Harvard Rd., NE, 
Atlanta, Ga.) 

9-11. Southwestern Psychological As- 
soc., annual, San Antonio, Tex. (C. C. 
Cleland, 2104 Meadowbrook Dr., Austin, 
Tex. 78703) 

9-13. Roentgen Congr., German, Wies- 
baden, Germany. (H. Lossen, Deutscher 
Rontgenkongress, Fichterplatz 20 III, 
Mainz, Germany) 

10. Natural Phenolic Compounds, symp., 
Tokyo, Japan. (M. Shimokoriyama, Dept. 
of Botany, Univ. of Tokyo, Hongo, Tokyo) 

10-11. American Laryngological Assoc., 
San Francisco, Calif. (L. G. Richards, 12 
Clovelly Rd., Wellesley Hills 82, Mass.) 

10-11. Association of Physicians of 
Great Britain and Ireland, annual, Oxford, 
England. (G. de J. Lee, Dept. of Medicine, 
Radcliffe Infirmary, Oxford) 

11. Paleontological Research Inst., 
Ithaca, N.Y. (R. S. Harris, 109 Dearborn 
Place, Ithaca) 

11-12. Histochemical Soc., 15th annual, 
Chicago, Ill. (A. D. Deitch, Dept. of 
Microbiology, Columbia Univ., 630 W. 
168 St., New York 32) 

12. Industrial Fibers, European inst., 
Milan, Italy. (F. Tommy-Martin, 40 rue 
du Stand, Geneva, Switzerland) 

12-13. American Soc. for Artificial In- 
ternal Organs, Chicago, Ill. (B. K. Kus- 
serow, Dept. of Pathology, Univ. of Ver- 
mont College of Medicine, Burlington) 

12-17. Federation of American Socie- 
ties for Experimental Biology, Chicago, 
Ill. (H. B. Lemp, The Federation, 9650 
Wisconsin Ave., NW, Washington, D.C. 
20014) 

12-17. Society of Motion Picture and 
Television Engineers, semiannual techni- 
cal conf., Los Angeles, Calif. (J. M. 
Waner, Eastman Kodak Co., 6706 Santa 
Monica Blvd., Hollywood 38, Calif.) 

12-18. Chemistry of Natural Products, 
intern. symp., Kyoto, Japan. (Science 
Council of Japan, Ueno Park, Tokyo, 
Japan) 

13-15. Institute of Environmental Sci- 
ences, annual, Philadelphia, Pa. (J. Breen, 
RCA Bldg., 10-1-2, Camden 2, N.J.) 

13-15. Microelectronics, 3rd annual 
symp., St. Louis, Mo. (T. F. Murtha, P.O. 
Box 4104, St. Louis, Mo. 63136) 

13-16. American Acad. of General 
Practice, Atlantic City, N.J. (M. F. 

8-10. Textile Research Inst., 34th, New 
York, N.Y. (TRI, Princeton, N.J.) 

9. British Cardiac Soc., annual, London, 
England. (J. Shillingford, Postgraduate 
Medical School, Ducane Rd., London, 
W. 12) 

9-11. American Assoc. for Cancer Re- 
search, annual, Chicago, Ill. (H. J. Creech, 
AACR, Institute for Cancer Research, 
Fox Chase, Philadelphia 11, Pa.) 

9-11. Association of Clinical Pathol- 
ogists, spring meeting, London, England. 
(G. Cunningham, Dept. of Pathology, 47 
Lincoln's Inn Fields, London, W.C.2) 

9-11. Geological Soc. of America, 
southeastern section, Baton Rouge, La. 
(R. J. Martin, 1426 Harvard Rd., NE, 
Atlanta, Ga.) 

9-11. Southwestern Psychological As- 
soc., annual, San Antonio, Tex. (C. C. 
Cleland, 2104 Meadowbrook Dr., Austin, 
Tex. 78703) 

9-13. Roentgen Congr., German, Wies- 
baden, Germany. (H. Lossen, Deutscher 
Rontgenkongress, Fichterplatz 20 III, 
Mainz, Germany) 

10. Natural Phenolic Compounds, symp., 
Tokyo, Japan. (M. Shimokoriyama, Dept. 
of Botany, Univ. of Tokyo, Hongo, Tokyo) 

10-11. American Laryngological Assoc., 
San Francisco, Calif. (L. G. Richards, 12 
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Ithaca, N.Y. (R. S. Harris, 109 Dearborn 
Place, Ithaca) 

11-12. Histochemical Soc., 15th annual, 
Chicago, Ill. (A. D. Deitch, Dept. of 
Microbiology, Columbia Univ., 630 W. 
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Cahal, Volker Blvd. at Brookside, Kansas 
City 12, Mo.) 

13-16. Industrial Health, conf., Pitts- 
burgh, Pa. (American Industrial Health 
Conf., 55 E. Washington St., Chicago, Ill. 
60602) 

SCIENCE, VOL. 143 

Cahal, Volker Blvd. at Brookside, Kansas 
City 12, Mo.) 

13-16. Industrial Health, conf., Pitts- 
burgh, Pa. (American Industrial Health 
Conf., 55 E. Washington St., Chicago, Ill. 
60602) 

SCIENCE, VOL. 143 



New Autt-CO,NTROL for 

Instant CO, Recovery! 
MODEL 508 INCUBATOR 

COMPLETE TEMPERATURE CONTROL 
Temperature is controlled within /2?C from 
ambient to 60?C; selection is easy, sure. Over- 
temperature is automatically prevented by Hot- 
pack's safety Limitstat. 

COMPLETE C02 SYSTEM 
An accurate constant flow CO. system provides 
controlled tension between 0 and 20%. New 
AUTO-COoNTROL guarantees rapid tension re- 
covery regardless to frequency of door openings. 

HUMIDITY UP TO 98% 
Elevated relative humidity to 98% from ambient 
is provided in a rust-resistant stainless steel cham- 
ber. Condensation is drained off by a built-in 
trough. 

UP TO 4200 SQ. IN. OF SHELF LOAD SPACE! 
WRITE FOR NEW ILLUSTRATED BROCHURE 

HOTPACK CORP. 5086 Cottman Ave. 
Phila., Penna. 19135 DE 3-1700(215) 
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Check 
this list of 

laboratory glassware 
essentials available 

to you at substantial 
savings made by 
reliable Mercer 
Glass Works Inc 

III ~~~~~~~~~II~~ 

BEADS, GLASS 

BOTTLES, ASPIRATOR 

BOTTLES, BALSAM 

BOTTLES, DROPPING 

BOTTLES, EYE FLUSHING 

BOTTLES, GLASS 
STOPPERED 

BOTTLES, NURSING 

BOTTLES, PRESCRIPTION 

BOTTLES, SADDLE BAG 

BOTTLES, URINE 
SPECIMEN 

BOTTLES, VARNISH 

BOTTLES, ZEISS 

CHAMBERS, 
HEMACYTOMETER 

CYLINDERS, GRADUATED 

DESICCATORS 

DISHES, CRYSTALLIZING 

DISHES, DAPPEN 

DISHES, EVAPORATING 

DISHES, PETRI 

DISHES, PREPARATION 

DISHES, STAINING 

DISHES, STENDER 

DROPPERS, MEDICINE 

FUNNELS 

GAS GENERATORS 

GRADUATES, 
PHARMACEUTICAL 

JARS, BELL 

JARS, MUSEUM 

JARS, SPECIMEN 

JARS, STAINING 

JARS, STERILIZING 

JARS, STORAGE 

JARS, THERMOMETER 

JARS, URINOMETER 

[ MORTARS AND PESTLES 

a PERCOLATORS 

E PIPETTES, DISPOSABLE, 
PASTEUR 

SLIDES, CONCAVITY 

SLIDES, MICROSCOPE 

E THERMOMETERS 

[] TUBES,TEST 

a TUBES, CULTURE 

O URINALS 

URINOMETERS 

VIALS, APPLICATOR 

VIALS, CAPSULE 

D VIALS, DROPPER 

VIALS, PATENT LIP 

VIALS, SCREW CAP 

- VIALS, SHELL 

FOR 

Free 
CATALOG WRITE TO 

MERCER 
GLASS WORKS INC. 
725 Broadway, New York 3, N. Y. 

Manufacturers and Importers of 
over 5000 laboratory, educational 

and research essentials. 
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STERILE OR CONTAMINATED? STERILE OR CONTAMINATED? 

TSI TAPE 
identifies the condition! 

Protect laboratory personnel from 
contamination and assure STERILE 
glassware for each test by following 
this simple procedure: 

1. Place all glassware in basket 
marked with TSI Tape. 
2. After glassware has been auto- 
claved for 15 minutes at 250? F., 
TSI Tape will show a color change 
indicating "STERILE." 

3. Following use, and before dis- 
posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. 
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glassware in basket marked with a 
new tape and autoclave. 

11 11 
TSI is the only tape which shows a color change after 15 minutes in the 
autoclave at 250? F. TSI Tape leaves no sticky residue when removed. 

See your laboratory or hospital supplier for 
TSI (Time Sterile Indicator) Tape. 

Al SR Oo NFor samples and complete description write to: 

IBIS/ PROFESSIONA L T APE CO. INC. 
L-.- t RI ,,1:;n,~+tn, A\ar.i, .* Rivp;r:l i li;nric ,'n4A. 
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FREEZE/DRYING PROCESS 

SPEED/ I(. PEARSE 

ITISSUE DRYER 
This remarkable research equipment offers fea- 

1 *|~ 0 g Xtures never before available: No freezing mix- 
tures required for the freeze-drying process; 
Rapid thermo-electric cooling to -60OC; Integral 
wax embedding facility - resin embedding ac- 
cessory; Specimens heated to embedding tem- 
perature by the same thermo-electric element; 
Mechanical interlocks prevent maloperation of 
thermo-electric element; Rapid pump down to 
better than 0.01 torr (mm Hg); Gas ballast 
rotary pump safe from moisture contamination; 

Write for complete Direct observation of temperature and chamber 
information. pressure; Convenient and easy to operate. 

FREEZE/DRYING PROCESS 
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rotary pump safe from moisture contamination; 
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EDWIAR0DS //G'W//'///CI////V 3279 GRAND ISLAND BLVD., GRAND ISLAND, N.Y. 
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After Autoclaving After Autoclaving 

13-16. Industrial Medical Assoc. and 
American Assoc. of Industrial Nurses, 
Pittsburgh, Pa. (C. D. Bridges, 55 E. 
Washington St., Chicago, 111. 60602) 

13-16. American Radium Soc., White 
Sulphur Springs, W. Va. (J. J. Stein, 
U.C.L.A. Medical Center, Los Angeles 
24, Calif.) 

13-17. Fluid Power, intern. conf. and 
exhibition, London, England. (Secretary 
of the Conference, The Tower, 229-243 
Shepherds Bush Rd., Hammersmith, Lon- 
don, W.6) 

14-16. Power Conf., Chicago, Ill. 
(W. A. Lewis, Illinois Inst. of Technology, 
Chicago) 

14-18. Primary Disorders of Heart 
Muscle (by invitation), CIBA Founda- 
tion symp., London, England (CIBA, 41 
Portland PI., London, W.1) 

14-18. Mathematical Logic, conf., Ober- 
wolfach, Germany. (M. Barner, Mathe- 
matisches Forschungs-institut, Hebelstr. 
29, 78 Freiburg im Breisgau, Germany) 

15-17. High Energy Physics, conf., 
Chilton, England. (Inst. of Physics and 
the Physical Soc., 47 Belgrave Sq., Lon- 
don S.W. 1, England) 

15-17. Ophthalmological Soc. of the 
United Kingdom, annual, Dublin, Ire- 
land. (Secretariat, 47 Lincoln's Inn Fields, 
London, W.C.2, England) 

15-18. British Paediatric Assec., annual, 
Scarborough, England. (E. W. Hart, Inst. 
of Child Health, Hospital for Sick Chil- 
dren, Great Ormond St., London, W.C.I) 

15-18. American Soc. for Public Ad- 
ministration, natl. conf., New York, N.Y. 
(ASPA, 6042 Kimbark Ave., Chicago, I11. 

15-18. International Scientific Radio 
Union (URSI), spring meeting, Wash- 
ington, D.C. (M. G. Morgan, U.S. Natl. 
Committee, URSI, Dartmouth College, 
Hanover, N.H.) 

16-17. Fiber Soc., spring meeting, Char- 
lotte, N.C. (I. Rebenfeld, P.O. Box 625, 
Princeton, N.J.) 

16-17. Textile Inst., annual conf., Leeds, 
England (D. B. Moore, 10 Blackfriars St., 
Manchester 3, England) 

16-18. Eastern Psychological Assoc., 
Philadelphia, Pa. (M. A. Iverson, Queens 
College, Flushing 67, N.Y.) 

16-18. Teaching of Foreign Languages, 
1964 northeastern conf., Washington, 
D.C. (S. Isaacs, 1110 Patterson Plank Rd., 
North Bergen, N.J.) 

16-18. Western Psychological Assoc., 
annual, Portland, Ore. (J. Matarazzo, 
Univ. of Oregon Medical School, Port- 
land) 

16-19. Cooper Ornithological Soc., an- 
nual, San Diego, Calif. (C. V. Duff, 2911 
Antelo View Dr., Los Angeles 24, Calif.) 

17-18. Arkansas Acad. of Science, Con- 
way. (R. R. Corey, Dept. of Botany and 
Bacteriology, Univ. of Arkansas, Fayette- 
ville) 

17-18. Iowa Acad. of Science, Decorah. 
(D. C. Foley, Iowa State Univ., Ames) 

17-18. Resonance Physics, New York 
State section, American Physical Soc., 

13-16. Industrial Medical Assoc. and 
American Assoc. of Industrial Nurses, 
Pittsburgh, Pa. (C. D. Bridges, 55 E. 
Washington St., Chicago, 111. 60602) 

13-16. American Radium Soc., White 
Sulphur Springs, W. Va. (J. J. Stein, 
U.C.L.A. Medical Center, Los Angeles 
24, Calif.) 

13-17. Fluid Power, intern. conf. and 
exhibition, London, England. (Secretary 
of the Conference, The Tower, 229-243 
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Portland PI., London, W.1) 

14-18. Mathematical Logic, conf., Ober- 
wolfach, Germany. (M. Barner, Mathe- 
matisches Forschungs-institut, Hebelstr. 
29, 78 Freiburg im Breisgau, Germany) 

15-17. High Energy Physics, conf., 
Chilton, England. (Inst. of Physics and 
the Physical Soc., 47 Belgrave Sq., Lon- 
don S.W. 1, England) 

15-17. Ophthalmological Soc. of the 
United Kingdom, annual, Dublin, Ire- 
land. (Secretariat, 47 Lincoln's Inn Fields, 
London, W.C.2, England) 

15-18. British Paediatric Assec., annual, 
Scarborough, England. (E. W. Hart, Inst. 
of Child Health, Hospital for Sick Chil- 
dren, Great Ormond St., London, W.C.I) 

15-18. American Soc. for Public Ad- 
ministration, natl. conf., New York, N.Y. 
(ASPA, 6042 Kimbark Ave., Chicago, I11. 

15-18. International Scientific Radio 
Union (URSI), spring meeting, Wash- 
ington, D.C. (M. G. Morgan, U.S. Natl. 
Committee, URSI, Dartmouth College, 
Hanover, N.H.) 

16-17. Fiber Soc., spring meeting, Char- 
lotte, N.C. (I. Rebenfeld, P.O. Box 625, 
Princeton, N.J.) 

16-17. Textile Inst., annual conf., Leeds, 
England (D. B. Moore, 10 Blackfriars St., 
Manchester 3, England) 

16-18. Eastern Psychological Assoc., 
Philadelphia, Pa. (M. A. Iverson, Queens 
College, Flushing 67, N.Y.) 

16-18. Teaching of Foreign Languages, 
1964 northeastern conf., Washington, 
D.C. (S. Isaacs, 1110 Patterson Plank Rd., 
North Bergen, N.J.) 

16-18. Western Psychological Assoc., 
annual, Portland, Ore. (J. Matarazzo, 
Univ. of Oregon Medical School, Port- 
land) 

16-19. Cooper Ornithological Soc., an- 
nual, San Diego, Calif. (C. V. Duff, 2911 
Antelo View Dr., Los Angeles 24, Calif.) 

17-18. Arkansas Acad. of Science, Con- 
way. (R. R. Corey, Dept. of Botany and 
Bacteriology, Univ. of Arkansas, Fayette- 
ville) 

17-18. Iowa Acad. of Science, Decorah. 
(D. C. Foley, Iowa State Univ., Ames) 

17-18. Resonance Physics, New York 
State section, American Physical Soc., 
Corning, N.Y. (J. T. Kerr, Corning Glass 
Works, Corning) 

17-19. Association of Southeastern 
Biologists, 25th annual, Atlanta, Ga. 
(W. D. Burbanck, Dept. of Biology, 
Emory Univ., Atlanta) 

18-23. American Ceramic Soc., 66th 

Corning, N.Y. (J. T. Kerr, Corning Glass 
Works, Corning) 

17-19. Association of Southeastern 
Biologists, 25th annual, Atlanta, Ga. 
(W. D. Burbanck, Dept. of Biology, 
Emory Univ., Atlanta) 

18-23. American Ceramic Soc., 66th 
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annual, Chicago, Ill. (ACeS, 4055 N. High 
St., Columbus 14, Ohio) 

19-22. Association .for Educational 
Data Systems, natl. conv., Santa Barbara, 
Calif. (J. Caffrey, System Development 
Corp., Santa Monica) 

19-22. American Oil Chemists' Soc., 
55th spring meeting, New Orleans, La. 
(AOCS, 35 E. Wacker Dr., Chicago 1, 
111.) 

19-25. Aerospace Electrotechnology, 
intern. conf., Phoenix, Ariz. (A. A. Soren- 
sen, Mail 3016, The Martin Co., Balti- 
more 3, Md.) 

20-21. Solar-Terrestrial Relationships, 
symp. of Intern. Scientific Radio Union, 
American Geophysical Union, American 
Astronomical Soc., Washington, D.C. (M. 
G. Morgan, U.S. Natl. Committee, URSI, 
Dartmouth College, Hanover, N.H.) 

20-22. Radioisotope Conf., 2nd annual, 
Gatlinburg, Tenn. (R. T. Overman, Spe- 
cial Traning Div., Oak Ridge Inst. of 
Nuclear Studies, P.O. Box 117, Oak Ridge, 
Tenn.) 

20-23. American Mathematical Soc., 
New York, N.Y. (G. L. Walker AMS, 
190 Hope St., Providence, R.I.) 

20-24. Medical Radioisotope Scanning, 
symp., Athens, Greece. (E. H. Belcher, 
Div. of Isotopes,, IAEA, Karntnerring 11, 
Vienna 1, Austria) 

20-24. Research Administration Inst., 
American Univ., Washington, D.C. (Amer- 
ican Univ., 1901 F St., NW, Washington 
6, D.C.) 

20-24. Fluid Dynamic Aspects of Space 
Flight, Marseilles, France. (Fluid Dynam- 
ics Panel, NATO, 64, rue de Varenne, 
Paris 7', France) 

20-24. American Soc. of Tool and 
Manufacturing Engineers, annual, De- 
troit, Mich. (L. S. Fletcher, ASTME, 
10700 Puritan Ave., Detroit 38) 

20-25. American Acad. of Neurology, 
16th annual, Denver, Colo. (AAN, 4307 
E. 50 St., Minneapolis 17, Minn.) 

21. Association for Symbolic Logic, 
New York, N.Y. (Mrs. R. Drew-Bear, 
Special Projects Dept., American Mathe- 
matical Soc., 190 Hope St., Providence, 
R.I.) 

21-23. Joint Computer conf., Washing- 
ton, D.C. (C. S. Jones, 8227 Woodmont 
Ave., Bethesda 14, Md.) 

21-23. Engineering with Nuclear Ex- 
plosives, 3rd "Plowshare" symp., Davis, 
Calif. (Plowshare Symp. Committee, 
Lawrence Radiation Laboratory, Bldg. 
T-105, P.O. Box 808, Livermore, Calif.) 

21-24. American Geophysical Union, 
Washington, D.C. (AGU, 1515 Massa- 
chusetts Ave., NW, Washington, D.C.) 

21-30. Seismology, intergovernmental 
meeting, Paris, France. (UNESCO, P1. de 
Fontenoy, Paris 7?) 

22-24. Institute of Electrical and Elec- 
tronics Engineers, 16th annual southwest- 
ern conf., Dallas, Tex. (F. E. Brooks, Jr., 
Military Electronics Div., Ling Temco 
Vought, P.O. Box 6118, Dallas 75222) 

22-24 British Inst. of Radiology, 25th 

annual, Chicago, Ill. (ACeS, 4055 N. High 
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20-24. Medical Radioisotope Scanning, 
symp., Athens, Greece. (E. H. Belcher, 
Div. of Isotopes,, IAEA, Karntnerring 11, 
Vienna 1, Austria) 

20-24. Research Administration Inst., 
American Univ., Washington, D.C. (Amer- 
ican Univ., 1901 F St., NW, Washington 
6, D.C.) 
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Ave., Bethesda 14, Md.) 

21-23. Engineering with Nuclear Ex- 
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Calif. (Plowshare Symp. Committee, 
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Fontenoy, Paris 7?) 
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Military Electronics Div., Ling Temco 
Vought, P.O. Box 6118, Dallas 75222) 

22-24 British Inst. of Radiology, 25th 
congr., London, England (BIR, 32 Wel- 
beck St., London, W.1) 

22-25. National Council of Teachers of 
Mathematics, Miami Beach, Fla. (H. T. 
Karnes, Dept. of Mathematics, Louisiana 
State Univ., Baton Rouge 3) 

23-25. American Gastroenterological 
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SEE the New Bausch & Lomb 

Spectrophor I 
SEE the New Bausch & Lomb 

Spectrophor I 

B&L proudly introduces a revolutionary 
new advancement in electrophoresis ... 
the SPECTROPHOR I. 

B&L proudly introduces a revolutionary 
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* Completely eliminates staining. 
* Uses highly sensitive peptide bond ab- 

sorbance at 205 mrn. A UV-Visible Spec- 
trophotometer is part of the system, en- 
abling you to work at 340 mp, 410 m", 
or any wavelength in the range 205 m"- 
650 me. Employs a new, vastly im- 
proved agar technique. 

For the first time, 8 samples may be 
migrated and measured in 90 minutes, 
reliably and conveniently. Repeatable 
within 2%. 
SPECTROPHOR I.. . truly the ultimate in a 
fully integrated electrophoresis system 
housed in a superbly designed cabinet with 
console controls. Another years-ahead 
product by Bausch & Lomb Incorporated, 
87803 Bausch St., Rochester, N.Y. 14602. 
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FROM DIGITAL ENCODER TO 
READOUT TO COMPUTER 

FROM DIGITAL ENCODER TO 
READOUT TO COMPUTER 

Perkin-Elmer One-Brush Encoders are 
uniquely different. Superior features-a sin- 
gle brush, freedom from noise, low torque, 
low moment of inertia, and long, long life 
(5 million brush passes are guaranteed), 
make them a major advance in encoding 
state-of-the-art. 

Whether you have linear or rotary motion, 
there is an encoder model that can be 
adapted to your application. The 11 inch 
Linear Motion Encoder can be used with 
Brown or Bristol Recorders to digitize strip- 
chart information. There's a model for 
Leeds & Northrup Series H Recorders too. 
For rotary inputs there are 1, 10, 36, and 
100-turn models with total counts from 100 
to 100,000. 

In addition, Encoder/Readouts are avail- 
able with BCD8421, Straight Binary, Mini- 
mum Switching, Gray or Datex outputs. 
Encoder/Readouts can be provided with 
3,4,5, or 6 digit decimal light readouts, or 
buffer storage, and are compatible with 
standard card and tape punches. 

Specifications for the entire line of Perkin- 
Elmer One-Brush Absolute Position Enco- 
ders and Encoder/Readouts, optional 
equipment, and applications information 
are contained in the brochure, Digital 
Monitoring and Control. Send for your 
copy from the Vernistat Division, Perkin- 
Elmer Corporation, 784 Main Avenue, 
Norwalk, Connecticut. 
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Assoc., Dallas, Tex. (D. Cayer, 2240 
Cloverdale Ave. Winston-Salem, N.C.) 

23-25. Illinois State Acad. of Science, 
Bloomington. (A. A. Paloumpis, Illinois 
State Normal Univ., Normal) 

23-25. Medical Women's Federation, 
annual, Keswick, England. (MWF, Tavis- 
tock House North, Tavistock Sq., London, 
W.C.1, England) 

23-25. Ohio Acad. of Science, Cleve- 
land. (J. H. Melvin, 505 King Ave., 
Columbus 1, Ohio) 

23-25. West Virginia Acad. of Science, 
Wheeling. (J. A. Duke, S.J., Wheeling 
College, Wheeling) 

24. Mississippi Acad. of Sciences, Co- 
lumbus. (C. Q. Sheely, Mississippi State 
Univ., State College) 

24. Parenteral Drug Assoc., Chicago, 
Ill. (PDA, Broad and Chestnut Sts., Phil- 
adelphia, Pa.) 

24-25. Chemistry of Microbial Prod- 
ucts, symp., Tokyo, Japan. (H. Umezawa, 
Inst. of Applied Microbiology, University 
of Tokyo, Hongo, Tokyo) 

24-25. South Carolina Acad. of Science, 
Aiken. (R. W. Rutledge, Clemson College, 
Clemson, S.C.) 

24-25. South Dakota Acad. of Science, 
Sioux Falls. (T. Van Bruggen, Dept. of 
Botany, Univ. of South Dakota, Vermil- 
lion) 

26. Georgia Acad. of Science, Athens. 
(T. W. Kethley, Georgia Inst. of Technol- 
ogy, Engineering Experiment Station, At- 
lanta 13) 

26-27. Water and Geology, conf., 
Bloomington, Ind. (A. F. Agnew, Dept. 
of Geology, Indiana Univ., Bloomington) 

26-30. Cereal Chemists, 49th annual, 
Toronto, Ont., Canada. (N. G. Irvine, 
Grain Research Laboratory, 190 Grain 
Exchange Bldg., Winnipeg 2, Canada) 

26-30. AAAS, Southwestern and Rocky 
Mountain Div., Lubbock, Tex. (M. G. 
Anderson, P.O. Box 97, University Park, 
New Mexico 88070) 

26-30. American Industrial Hygiene 
Assoc., Philadelphia, Pa. (G. D. Clayton, 
14125 Prevost, Detroit 27, Mich.) 

27. Tooth Transplant in Humans, intern. 
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New York Inst. of Clinical Oral Pathol- 
ogy, 101 E. 79 St., New York 21) 
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11th, Little Rock, Ark. (G. K. Zimmer- 
man, 1424 K St., NW, Washington, D.C.) 
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FREE. 
66th Annual B & J Photo Equip- 

ment Guide Book-148 illustrated 
pages, packed with Commercial, In. 
dustrial, Scientific and Graphic Arts 
Equipment! Write BURKE and 
JAMES, Inc., 321 South Wabash 
Ave., Chicago 4, Illinois. _ 
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AAAS Symposium Volume No. 67 

Editor: Mary Sears, 6x9, 654 + xi 

pp., 146 illustrations, index, cloth, 
May 1961. Price $14.75. AAAS 
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sented at the International Ocean- 
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conv., Philadelphia, Pa. (C. E. Nelson, 
313 N. First St., Ann Arbor, Mich.) 

28-1. Dallas-Southwest Industrial Trade 
Fair, Dallas, Tex. (C. L. Wells, P.O. Box 
26010, Dallas 26) 

29-1. Acoustical Fatigue, 2nd intern. 
conf., Dayton, Ohio (D. M. Forney, Re- 
search and Technology Div., U.S. Air 
Force Systems Command, Wright-Patter- 
son Air Force Base, Dayton) 

29-2. Peaceful Uses of Space, 4th natl. 
conf., Boston, Mass. (G. A. Rogovin, 501 
Boylston St., Boston 16) 

29-2. American Thyroid Assoc., annual, 
Rochester, Minn. (T. Winship, ATA, 110 
Irving St., NW, Washington, D.C. 20010) 

30-1. Institute of Hospital Administra- 
tors, annual, Edinburgh, Scotland. (IHA, 
75 Portland Place, London, W.C.1, Eng- 
land) 

30-1. Zonal Centrifugation Systems, 
Oak Ridge, Tenn. (F. C. Von der Lage, 
Office of Industrial Cooperation, Oak 
Ridge Natl. Laboratory, P.O. Box X, Oak 
Ridge, Tenn. 37831) 

30-2. Agricultural History Soc., annual, 
Cleveland, Ohio (A. G. Bogue, History 
Dept., Univ. of Iowa, Iowa City) 

30-2. American Cleft Palate Assoc., 
22nd annual, Los Angeles, Calif. (ACPA, 
Parker Hall, Univ. of Missouri, Columbia 
65202) 

30-2. Midwestern Psychological Assoc., 
36th annual, St. Louis, Mo. (F. A. Mote, 
Psychology Dept., Univ. of Wisconsin, 
Madison 53706) 

30-3. Wilson Ornithological Soc., Kala- 
mazoo, Mich. (P. B. Hofslund, Biology 
Dept., Univ. of Minnesota, Duluth) 

30-6. Mexican Natl. Acad. of Medicine, 
Mexico City. (A. Lavarez-Bravo, Unidad 
de Congresos del Centro Mexico, Bloque 
"B", Av. Chauhtenoc 330, Mexico, D.F.) 

May 

1. Chemical Inst. of Canada, Rubber 
Chemistry Div., annual, Niagara Falls, 
Ont. (CIC, 48 Rideau St., Ottawa, Ont.) 

1-2. Association of Clinical Scientists, 
Philadelphia, Pa., (R. P. MacFate, 54 W. 
Hubbard St., Chicago, Ill. 60610) 

1-2. Minnesota Acad. of Science, Moor- 
head. (M. R. Boudrye, 3100 38th Ave. S., 
Minneapolis 6, Minn.) 

1-2. Nebraska Acad. of Sciences, Lin- 
coln. (C. B. Schultz, 101 Morrill Hall, 
Univ. of Nebraska, Lincoln 8) 

1-2. North Dakota Acad. of Science, 
Fargo. (B. G. Gustafson, Univ. of North 
Dakota, Extension Div., Grand Forks) 

1-3. Society of Biological Psychiatry, 
Los Angeles, Calif. (H. E. Himwich, SBP, 
Galesburg State Research Hospital, Gales- 
burg, Ill.) 

1-4. American Psychoanalytic Assoc., 
annual, Los Angeles, Calif. (Mrs. H. 
Fischer, APA, 1 E. 57 St., New York N.Y.) 

2-3. Academy of Psychoanalysis, an- 
nual, Los Angeles, Calif. (J. R. Royce, 
The Academy, 125 E. 65 St., New York, 
N.Y. 10021) 
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3-7. Electrochemical Society, spring 
meeting, Toronto, Ont., Canada. (ES, 30 
E. 42 St., New York, N.Y. 10017) 

3-7. American Soc. for Microbiology, 
annual, Washington, D.C. (American Inst. 
of Microbiology, 115 Huron View Blvd., 
Ann Arbor, Mich.) 
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-YOUR NAME IS PROBABLY ON 
OUR LIST 
-YOUR NAME IS PROBABLY ON 
OUR LIST 
Our list* includes: 

2 Research Institutes 
15 Industrial Polymer Labs 
3 Elastomer Research Labs 

3 Medical Research Institutes 
1 Nuclear Research Lab 

1 U.S. Military Research Lab 
2 Aerospace Labs 

3 Major Universities 

-who are using the Mechrolab High-Speed 
Membrane Osmometer in a broad variety of 
applications, including the following: 

Oncotic Pressure Cellulosics 
Proteins Polyurethanes 
Synthetic Polystyrenes 

Elastomers Polyvinyl Chlorides 
Polyolefins Polyvinylidene Chlorides 
Polyamides Polymethyl Methacrylates 
* Names on request i 
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Mechrolab High-Speed Membrane Osmom. 
eters have been in daily service for many 
months by users such as those at left, to 
determine molecular weights of natural 
and synthetic polymers. Complete and ac- 
curate determinations based on four con- 
centrations are made in minutes, not in 
hours or days. 

Series 500 High-Speed Servo-Osmometers 
are designed for the number-average mo- 
lecular weight range of 20,000 to 1,000,000, 
using organic or aqueous solutions. 

Three models are available, covering a 
wide range of temperatures; Model 501, 
for general polymer work, from 25?-65?C; 
Model 502, for solutes which dissolve only 
at elevated temperatures, from 25?-130?C; 
and Model 503, 5?-65?C, for natural poly- 
mers which denature at ambient tempera- 
tures. 
Interested? Would you like to join the 
others on our list? Start by writing now for 
literature. If you wish, a demonstration will 
be arranged in your area. Write to 1062 
Linda Vista Avenue, Mountain View 3, Calif. 

Mechrolab Inc. 
"advanced instrumentation for increas. 

ing laboratory productivity" 
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Gammascopee THE KLETT FLUORIMETER 

100-channel pulse height analyzer 
system with variable "window" 

? magnetic core memory ? add-subtract logic 

? high voltage supply * static and dynamic display 
* linear amplifier * digital print-out unit 
* built-in live timer and meter Designed for the rapid and accurate determination of 

thiamin, riboflavin, and other substances which fluoresce 
has these advantages over scanning spectrometers: in solution. The sensitivity and stability are such that 

it has been found particularly useful in determining very 
faster analysis- automatic operation,100-channel capacity small amounts of these substances. 

smaller space - complete instrument 15 2" x 12/2" x 21 Y/2" KLETT SCIENTIFIC PRODUCTS 
greater accuracy - direct digital readout PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 

easier calibration - visible display of spectrum GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

greater flexibility - multi-channel analysis, and single- 
channel analysis with variable window control ~ 

price - $5990 f.o.b. North Haven (higher overseas) f 11 Manufacturing Co., Inc. 

Get complete specifications from any TMC office or from 179 EAST 87TH STREET, NEW YORK, N. Y. 
Technical Measurement Corporation, 441 Washington Ave., ..... 
North Haven, Connecticut. 

TECHNICAL MEASUREMENT CORPORATION 

for 
* RESEARCH 
* STORAGE 
* SEASONING 
* TESTING 

* 11/2 to 22 cu. ft. capacity 
* Pulldowns from ambient to -140?F. 
* Precision accuracy to ?+1?F. cycle 

control 
* Full year warranty on parts, work- 

manship, and preauthorized service 
* Indicator-Controllers, Alarm Systems, 

7 day recorders, casters, etc., available 
* Storage magazines and canisters 
* Prompt delivery 
* Enviable performance record-ask for 

list of customers served 

For your free Revco File Folder show- 
ing all Revco low temperature cabinets, 
write Revco, Dept. S-34 
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3-9. Medical Biological Congr., Mutters, 
Austria. (P. Newhauiser, Abilindastr. 52a, 
Miinchen-Grifelfing, Germany) 

4-5. Chemical and Petroleum Instru- 
mentation, 5th natl. symp., Instrument Soc. 
of America, Wilmington, Del. (G. H. Rob- 
inson, Engineering Dept., E. I. duPont de 
Nemours Co., Wilmington) 

4-6. Instrument Soc. of America, Bio- 
medical Sciences Div., 2nd natl. symp., 
Albuquerque, N.M. (R. F. Rust, Brooks, 
Feeger Assoc., 1238 Ortiz S.E., Albu- 
querque) 

4-6. American Inst. of Aeronautics and 
Astronautics, Aerospace Propulsion meet- 
ing, Cleveland, Ohio. (AIAA, 500 Fifth 
Ave., New York, N.Y. 10036) 

4-6. Aerospace Instrumentation, 10th 
natl. symp., Instrument Soc. of America, 
New York, N.Y. (ISA, 530 William Penn 
PI., Pittsburgh 19, Pa.) 

4-6. Asymptotic Solutions of Differ- 
ential Equations and Their Applications, 
symp., Madison, Wis. (C. Wilcox, 
Mathematics Research Center, Univ. of 
Wisconsin, Madison 53706) 

4-6. American Soc. for Quality Con- 
trol, 18th annual conv., Buffalo, N.Y. 
(ASQC, 161 West Wisconsin Ave., Mil- 
waukee 3, Wis.) 

4-6. Inhaled Radioactive Particles and 
Gases, symp., Richland, Wash. (W. J. 
Bair, Biology Laboratory, Hanford Labor- 
atories, Richland, Wash.) 

4-7. Biomedical Sciences Instrumenta- 
tion, 2nd natl. symp., Instrument Soc. of 
America, Univ. of New Mexico, Albu- 
querque. (P. F. Salisbury, St. Joseph 
Hospital, 501 S. Buena Vista St., Burbank, 
Calif.) 

4-8. American Psychiatric Assoc., 120th 
annual, Los Angeles, Calif. (W. E. Barton, 
1700 18th St., NW, Washington, D.C.) 

4-8. Strata Control and Rock Mechan- 
ics intern. conf., New York, N.Y. (S. 
Boshkov, School of Mines, Columbia 
Univ., New York, N.Y.) 

4-22. United Nations Commission on 
Narcotic Drugs, 19th session, Geneva, 
Switzerland. (UN, Palais des Nations, 
Geneva) 

5-6. Human Factors in Electronics, 5th 
natl. symp., San Diego, Calif. (M. Freitag, 
1910 Shire Dr., El Cajon, Calif.) 

5-7. Electronic Components Conf., 
Washington D.C. (J. Bohrer, 401 N. 
Broad St., Philadelphia, Pa.) 

5-9. Nuclear Radiation Hazards, intern. 
symp., Intern. Civil Defence Organiza- 
tion, Monaco. (ICDO, 28 avenue Pictet- 
de-Rochemont, Geneva, Switzerland) 

5-9. Virginia Acad. of Science, Char- 
lottesville. (R. C. Berry, P.O. Box 8315, 
Richmond, Va.) 

6-7. Laser/Electron Beam, seminar, 
Chicago, Ill. (R. Aptekar, Information 
Services Dept., American Soc. of Tool and 
Manufacturing Engineers, 10700 Puritan 
Ave., Detroit, Mich. 48238) 

6-7. Optical Masers Symp., Toronto, 
Ont., Canada. (R. N. Hall, General Elec- 
tric Research Laboratory, P.O. Box 1088, 
Schenectady, N.Y.) 
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6-8. American Assoc. of Genito-urinary 
Surgeons, Rye, N.Y. (2020 93rd St., Cleve- 
land 6, Ohio) 

6-8. Psychosomatic Research, European 
conf., Athens, Greece. [G. S. Philippopou- 
los, 4 Monis Petraki St., Athens (140)] 
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NEW low Cost AINSWORTH 
MAGNI-GRAD TYPE 21 

New, simplified design for the one-pan balance permits a lower cost 
without sacrificing the Ainsworth standard of quality. The Type 21 is a 
compact, space-saving unit with knob-operated, built-in weights, and 
"add weight" and "remove weight" signals for fast weight dialing. 

NEW low Cost AINSWORTH 
MAGNI-GRAD TYPE 21 

New, simplified design for the one-pan balance permits a lower cost 
without sacrificing the Ainsworth standard of quality. The Type 21 is a 
compact, space-saving unit with knob-operated, built-in weights, and 
"add weight" and "remove weight" signals for fast weight dialing. 

Capacity .......................................................................... 160 gr 
Sensitivity 

1 scale division ......................................................10 mg 
1 micrometer division ..........................................0.1 mg 

Readability, by estimation ......................................0.05 mg 
Reproducibility .................S = +0.05 mg 
Dimensions ........................................81/4"w x 155/8"h x 16"d 
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WRITE 
FOR BULLETIN 

No. 364 

WRITE 
FOR BULLETIN 

No. 364 

The name Ainsworth is your guarantee 

WM. AINSWORTH & SONS, INC. 

The name Ainsworth is your guarantee 

WM. AINSWORTH & SONS, INC. 
A BALANCE FOR EVERY NEED 2151 LAWRENCE STREET * DENVER, COLORADO 80205 

Telephone Area Code 303 255-1723 
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precise 
blending of 
gas mixtures 
Exact mixtures of compatible 
2- and 3-gas mixtures - 
contents accurate to _+.5%. 
Available in various cylinder 
sizes for commercial, educational 
and research applications. 
Regulators, valves and flow- 
meters designed for exact 
control and delivery. 
Write Dept. SC for Catalog 
No. 2453 -Ohio Chemical (a 
division of Air Reduction Com- 
pany, Inc.), Madison, Wis. 53703 

67 fb o0 

THE COMPLETE PHYSIOLOGICAL 

RECORDIN6 SYSTEM 
TRANSDUCERS RECORDERS ACCESSORIES 

M1i=El MR 
TRANSDUCERS 

FOR: i 

: * respiration-rate, depth : 
iS * air flow ii 

l * impedance pneumography | 
* impedance plethysmography 
* impedance rheography 
* muscle pull-smooth, 

skeletal, cardiac g 
:1 * gut motility 

* pressure 
* blood pressure-direct 

and indirect 
* blood flow 
* circulation times 
* oxygen tension 
* pulse-rate, contour, velocity 
* electrocardiography g 

I * heart rates. : 
I * heart sounds 

: * electroencephalography 1 
E * rheoencephatography 
I * glandular secretions 
I * galvanic skin response 
i (GSR)-skin resistance, 

autonomic response 

" * temperature 

' * others 

Your choice of: 
* One to six recording channels 
* 12 fixed speed chart drive 
* Continuously variable speed chart drive 
* Rectilinear ink writing 
* Curvilinear ink writing 

OPERATIONAL SIMPLICITY of this pre. 
cision equipment permits immediate use 
by personnel untrained in electronics 

, . :: .''.';.,',:.:. :. . 

PLUG IN MODULES and SPECIAL PRODUCTS 
E & M manufactures a broad line of 
accessory products to provide a fully 
compatible recording system. Send for 
32 page, fully-illustrated catalog, #105. 

E & M INSTRUMENT CO., INC. 
Box 14013 * 6030 England Street * Houston 21, Texas . 

Instrumentation for Research and Education 

148 SCENE VOL 143, 

NEW, ECONOMICAL IAB OVEN 

FOR SAFE HEATING TO 200C! 

* Accurate adjustable thermostatic control 
from ambient to 200?C within 1/2 

* Exclusive ProportionAll heat input selector 
gives better heat economy, control 

* Long-lasting aluminum interior and adjust- 
able shelving; 2.6 cu ft load area other 
models up to 11 cubic feet 

* Exterior finished in baked-on enamel 

* Delivered with line cord and plug for im- 
mediate operation; adjustable ventilator, 
thermometer, pilot light included 

HYDOR THERME CORP. 
7166 AIRPORT HIGHWAY 
PENNSAUKEN, NEW JERSEY, 08109 

_ I _ C I 

i ^e- Aior 
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6-8. Society for Experimental Stress 
Analysis, spring meeting, Salt Lake City, 
Utah. (B. E. Bossi, 21 Bridge Sq. Westport, 
Conn.) 

6-9. Acoustical Soc. of America, 66th 
spring meeting, New York, N.Y. (W. 
Waterfall, 335 E. 45 St., New York, 
N.Y.) 

7-8. Vacuum Microbalance Techniques, 
4th conf., Pittsburgh, Pa. (F. A. Brassart, 
Westinghouse Research and Development 
Center, Beulah Rd., Pittsburgh 35) 

7-8. International College of Surgeons, 
British section, summer meeting, London. 
(Secretariat, 1516 Lake Shore Dr., Chi- 
cago,, Ill. 60610) 

7-9. Society for American Archaeology, 
30th annual, Chapel Hill, N.C. (W. H. 
Sears, Florida State Museum, Gaines- 
ville) 

7-9. Society of Neurological Surgeons, 
Rochester, Minn. (SNS, Duke Univ. Medi- 
cal Center, Durham, N.C.) 

7-10. International Assoc. for Bronchol- 
ogy, 14th congr., Vienna, Austria. (Secre- 
tariat, Vienna Acad. of Medicine, 4, Al- 
serstr., Vienna 9) 

8-9. Colorado-Wyoming Acad. of Sci- 
ence, Denver, Colo. (Mrs. C. Norton, 
Dept. of Botany, Colorado State Univ., 
Fort Collins) 

8-9. North Carolina Acad. of Science, 
Davidson. (J. A. Yarbrough, Meredith Col- 
lege, Raleigh, N.C.) 

8-9. Surgical Research Soc., Sheffield, 
England. (A. P. M. Forrest, Surgical Unit, 
Cardiff Royal Infirmary, Newport Rd., 
Cardiff, South Wales) 

8-9. Surface Physics, Washington State 
Univ. Pullman. (E. E. Donaldson, Physics 
Dept., Washington State Univ., Pullman) 

8-20. Space Research, 7th plenary 
meeting, ICSU committee, Florence, Italy. 
(E. R. Dyer, Jr., National Acad. of Sci- 
ences-National Research Council, 2101 
Constitution Ave., Washington, D.C.) 

10-14. Cardiology, 3rd Asian-Pacific 
congr., Kyoto, Japan. (S. Hayase, Medical 
Clinic, Kyoto Univ. Hospital, Sakyo-ku, 
Kyoto) 

10-14. French Soc. of Ophthalmology, 
71st congr., Paris. (M. A. Dollfus, Societe 
Francais d'Ophthalmologie, 27, rue du 
Faubourg-Saint-Jacques, Paris 16e) 

10-14. American Proctologic Soc., 
Philadelphia, Pa. (APS, 7815 East Jef- 
ferson, Detroit 14, Mich.) 

10-15. Photographic Science and Engi- 
neering, intern. conf., Palisades Park, 
N.J. (Executive Secretary, Soc. of Photo- 
graphic Scientists and Engineers, Box 1609, 
Main Post Office, Washington, D.C.) 

11-13. Aerospace Electronics, 16th natl. 
conf., Dayton, Ohio. (Y. Jacobs, 1917 
Burbank Dr., Dayton 45406) 

11-14. Society for Industrial and Ap- 
plied Mathematics, spring meeting, Wash- 
ington, D.C. (SIAM, Box 7541, Philadel- 
phia 1, Pa.) 

11-14. American Urological Assoc., 
annual, Pittsburgh, Pa., (AUA, 1120 
North Charles St., Baltimore, Md.) 

11-16. Assessment of Radioactive Body 
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Burdens in Man, symp., IAEA, Heidelberg, 
Germany. (IAEA, Div. of Public In- 
formation Karntnerring 11, Vienna, Aus- 
tria.) 

11-14. Aerospace Medical Assoc., 35th 
annual, Bal Harbour, Fla. (W. J. Ken- 
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Rapid, highly-accurate metals analysis of many heretofore difficult-to-analyze indus- 
trial, agricultural and biological materials is now possible. The atomic absorption 
technique, with the new Model AA-3, offers many advantages over competitive 
methods - relative freedom from interelemental matrix interferences, accurate anal- 
ysis of trace quantities in the presence of large amounts of others, simplicity of 
operation, and speed in obtaining results are a few such advantages. The AA-3 offers 
many special features of its own. Among them are a novel "warm-up" bench for up to 
six source lamps, new slit mechanism for high reproducibility*, designed-in flexibility 
in the sampling area anticipating future developments, compactness, manual or motor- 
driven wavelength scan, and the capability to do flame emission analysis. An added 
bonus is low initial, operating, and maintenance costs! *Patent applied for 
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FOR A BRIGHT NEW LINE in sources, we offer a 
complete stock of Osram and the famous "Ransley" 
Hollow Cathode Lamps, providing operating reli- 
ability, increased spectral intensity, and long life. 
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SAGE Syringe Pump - Model 234-1 
For Flame Photometry and AA Spectroscopy 
SAGE Syringe Pump - Model 234-1 
For Flame Photometry and AA Spectroscopy 
A simple-to-operate instrument offering accu- 
rate control of sample flow rates. Minimizes 
effect of viscosity variations, temperature 
changes, and surface tension factors. Flow 
rates from .341 ml to 16.8 ml per min. possible. Further data on request. 

Come see us in booth 429-Palmer House, Chicago, Apr. 13-17 

AZ 7T E C INSTRUMENTS, INC. fl 
2 Silverbrook Road, Westport, Connecticut Telephone: (203) 227-1722 
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Every Laboratory Needs The New STANDARD 

.......TOOL KIT 
a a , , l"" , l _,___ __u_ Contains 24 Units 

Every Laboratory Needs The New STANDARD 

.......TOOL KIT 
a a , , l"" , l _,___ __u_ Contains 24 Units 
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Don't call the engineer, carpenter or maintenance man 
when you have to remove a screw, cut a piece of wire, 
drill a hole or tighten a nut! The HANDI-LAB kit is 
specially designed for the laboratory, with all the tools 
necessary to adjust, repair and set up apparatus and 
equipment. Folded kit measures 9" x 4"-when open, 22" 
x 11" and can be hung on wall for easy accessibility. 
The money you save on maintenance work will pay its 
price many times over! 

n PLUS a GILHOOLIE' 
"STRONG-ARM MAN FOR THE LAB" 
No matter how stubborn or stuck, GILHOOLIE opens 
and re-seals every jar, can and bottle cap-screw- 
top, twist-top, lift-top, pry-off cover. Terrific power- 
grip jaws open from 5/16" to 31/2". 
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SUPPLY CORP 
1321 WEST 11th STREET 

LOS ANGELES, CALIFORNIA 90015 
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8" insulated side-cutting 
pliers 

7" needle-nose pliers 
Combination ratchet 

screw-driver and 
drill handle 

Shock-proof screw-driver 
handle 

3 assorted screw-driver 
bits 

2 recessed screw-driver 
bits (#1 & 2) 

6 socket screw wrenches, 
assorted sizes 

4 twist drills, assorted 
sizes 

6" adjustable-end 
wrench 

Drill brace with chuck 
Offset screw-driver 
Ruler and equivalent 

scale 
Heavy vinyl roll-up case 

ORDER THIS SPECIAL 
COMBINATION TODAY! 

Cat. # S-99116A, 

Handi-Lab" TOOL KIT 
& GILHOOLIE 

14so 
ENTIFIC 

312 HARBOR WAY 
SOUTH SAN FRANCISCO, CALIF. 
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Manufacturers of 
a full line of 

Chromatographic Equipment 
including 

FRACTION COLLECTORS 
UVISCAN I & II 

Rectangular VARIGRAD 
and MICROPUMP 
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THE BUCHLER 

VARIGRAD 
for producing 
precisely-controlled 
and reproducible 
gradients 
Developed at the National Institutes of 
Health, this variable gradient device for 
chromatography makes small changes in 
specific portions of an elution gradient. 
The Buchler VARIGRAD improves resolu- 
tion in certain regions of chromatograms. 
It presents gradient data for duplication 
in any laboratory. This single apparatus 
can be used to supply identical gradients 
simultaneously to several columns and any 
member of in'dependent gradients of dif- 
ferent molecular or ionic species can be 
produced simultaneously. 
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