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the 
laboratory 
mzcroscope 
which 
fulfills 
research 

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

LABOLUX I l l a ,  Model S 25/95 
inclined binocular tube S with knurled knob to adjust fos proper interpupillary distance built-in 

mechanical stage #25 two-lens condenser #95 substage unit with rack and pinion focusing accepts 
sleeve-type condensers quadruple nosepiece with achromats 3.5X, l o x ,  45X and lOOX oil immersion, 
the last two having spring-loaded mounts paired 10X wide-field eyepieces horizontal carrying case 

3-step transformer, 6 V, 2.5 Amp. 

F o r  literatzcre and /o r  a personal demonstrat ion in your  laboratory, write Dept. SC-616 

E. L E I T Z .  INC. .  468 P A R K  A V E N U E  S O U T H .  N E W  Y O R K  1 6 .  N. Y. 
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NEW SPECTROPHOTOMETER GIVES HIGHEST 
UV-VIS PERFORMANCE AT LOW COST 

A new ultraviolet-visible spectrophotometer - the Perkin- NOTEBOOK-SIZE CHART: Spectra of each range recorded on 
Elme* Model 202-provides photometric and wavelength standard 8%x11 chart, with large ordinate for accuracy. Linear 
capabilities you expect from more expensive instruments. Its wavelength presentation. Specifications are: 
low price brings it within the range of any lab budget. 

The Model 202 covers two regions: 190 to 390mp in the 
ultraviolet, and 350 to 750mp in the visible. Two scanning 
speeds-two and eight minutes per scan-are available for 
survey or precise work. 

Features: 
EASE OF OPERATION: Minimum controls, plus Automatic 

Gain Control and slit programming, makes the Model 202 easy 
to run. Records linearly in absorbance units (0 - 1.5). 

OPTICAL NULL RECORDING: For high accuracy in quanti- 
tative analysis, plus high reproducibility. 

AUTOMATIC GAIN CONTROL: An exclusive feature, auto- 
matically increases energy of the system in high absorption For literature and spectra, write to Perkin-Elmer Corporation, 
areas. Makes the most difficult differential analyses routine. 910 Main Avenue, Norwalk. Connecticut. 

I N S T R U M E N T  D I V I S I O N  

Resolution 

Photometric accuracy 
in absorbance units 

Photometric reproduci- 
bility in absorbance 
units 

Wavelength accuracy 

Wavelength 
reproducibility 

Perkin-Elmer G* 
N O R W A L K ,  C O N N E C T I C U T  

ULTRAVIOLET 

0.2mp at 250mp 

f .O1 

.005 

f0.5mp 

0.3mp 

VISIBLE 

1.5mp at 600mp 

f . 0 1  

.005 

f 1 .Omp 

0.5mp 
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For Research and Development in all Industries 

MOD EL 500 'Z4: ::,9:::,",ED GAS CHROMATOGRAPH 
The technique of linear programmed temperature gas chromatography combined with high temperature operation makes possible these 

previously difficult analyses: ( 1  I wide boiling mixtures; (21 gases (Hz, 02, N2, CO, CO2 and light hydrocarbonsl; (31 trace quantities of high 
boiling residues in  low boiling solvents; (41 correlation of retention times with analytical distil lation data; and (51  temperature sensitive 
materials. 

Two such analyses are shown below. Note that with programming, both separations required only one column. Without programming, 
the methyl ester separation would have required a fixed high column temperature with a loss i n  resolution of the lower boi l ing components. 
I n  the separation of gases at a constant column temperature, ethane, carbon dioxide and ethylene would not have eluted. To chromatograph 
this mixture a t  constant temperature, two columns and two samples are necessary. 

Wi th a Model 500, column scouting is easily performed because columns can be changed and baselines re-established i n  ten minutes. 
Heating from room temperature to 300'C takes about 10-15 minutes I 2 7  minutes to 500'CI  and cooling back to room temperature takes 
about the same time. Model 500  has separate and independent temperature controls, each to 5003C, for column, detector, and injection 
port. In  addition, eighteen linear heating rates from 0.29 t o  42'C/min. provide a wide selection for optimum column conditions. 

CONDITIONS: CONDITIONS: 
COLUMN TYPE: 2 FT. SILICONE GUM RUBBER COLUMN TYPE: 4 FT. MOLECULAR SIEVE 5A 
COLUMN TEMP. PROGRAMMED AT 5.6CC/MIN. FROM 75'C to 400°C. COLUMN TEMP. PROGRAMMED AT 4.0°C/MIN. FROM 3S°C TO 247'C. 
This is a typic01 programmed temperoture chromatogram demonstrating a By programming column temperature, H2, Nz, 0 2 ,  CO, COz, ethane, and ethyl- 
separation of methyl esters with widely differing boiling points. Observe the ene all separate on a single column in one run. Using the same column, 
sharp peoks, shaped nearly alike. the programmed temperature technique works equally well for the separation 

of nitrous and nitric oxide in the presence of these gases. 

Similar a n d y r i c d  advantages with Model 500 apply to the other industries illustrated above. 
Write for our bulletins on Model 500. These describe i n  detai l  a l l  the specialized analyses. 

F L M SCIENTIFIC CORPORATION, 1202 Arnold Are., Air Base, New Castle, Pel., EAst 8-6606 

1848 SCIENCE, VOL. 133 



16 JUNE 1961 1849 

dlae s g\ysll@ = lMl iixikki6 make mixing agitation in tubes or smaIMasks 
quick, complete, and easy.. . do away with time-consuming and fatiguing hand mixing.. .eliminate possible contami- 
nation from finger-capping or stirring rods. You can mix liquids of different densities. . . prepare liquid emulsions.. . 
dissolve solids of low solubility efficiently and conveniently with an Adams Cyclo-Mixer. 
Single-Unit Cyclo-Mixer with Foot Switch: When used with the unique Clay-Adams Foot Switch, both hands are 
left free for holding tubes or flasks. The compact, easily portable Single-Unit Cyclo-Mixer mixes solutions, dissolves 
most solids in only seconds. I t  accommodates containers of various shapes and sizes-from 0.25 microchemistry 
tubes to 40-mm. diameter tubes and flasks. 
For procedures requiring prolonged, controlled mixing in test tubes: Two-Unit or Four-Unit Cyclo-Mixers 
provide any desired degree of agitation-from gentle mixing to violent churning. 
They operate at 3 speeds with separate motor and speed control for each tube. 
Equipped with interchangeable cups, they can accommodate round-bottom tubes 
from 15 mm. to 25 mm. in diameter and up to 200 mm. in length. Tube clips and sup- 
port bars eliminate the need for constant monitoring. Available from your dealer. 

-1 New York 10, N. Y. 

6- - -  
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r 
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CYCIO-~ixer, Single Unit, with foot switch *Mixing time required 
. . . .each $66.50 

Cyclo-Mixer, Single Unit, without foot 
for one typical laboratory 9 

switch . . . . . . . . . . . . . . . . . . . . ... each $59.50 p 

I I d;& %:* 

lbk ? / 

+ I 

- 

20 minutes to  11 seconds! 

Cyclo-Mixer, Two Unit ...... each $154.00 

,d 

Q '9 
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Cyclo-Mixer, Four Unit . . . ..each $248.00 



:SLA ELECTRON MICROSCOPE-Desk Model BS 242A 
Guaranteed 

Local Service 

Installation 
and 

Instruction 
Included in Price 

Little 

znt 

T E S I A  8 

by S EXCLUSIVE SALES A N D  SERVICE IN U.S.A. ... ... ...... ,.:.. .,. KOvO ... NATIONAL INSTRUMENT LABORATORIES, I n  
... . :.: 

828 Evarts St., N.E., Washington 18, D. C. Tel.: North 7-7582 

I I 
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a p i c t u r e  of p r e c i s i o n . .  . . . . . . . . . THIS IS THE L-128 
LABORATORY MAGNET BY HARVEY-WELLS 
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"SCANOGRATOR " " EXCEPTIONALLY EFFICIENT! COMPLETELY AUTOMATIC! 
for counting 

Simultaneously traces a scan (showing the count rate) and integrates 
the area under each peak (giving total counts). 

TRITIUM, CARBON-14 
and SULPHUR-35 
with maximum efficiency 
*Trade Mark 

Features a wide-grid (9.75") potentiometer recorder with 10-speed 
transmission and automatic gear shift. 

Model RSC-241 "Scanogrator" combines the excellence of a true, 
windowless 4-pi scanner with the convenience of an all-new elec- 
tronic integrating recorder. It represents the most efficient method 
of performing scans . . . by simultaneously counting both sides of 
one or more continuous radiochromatogram strips. Though designed 
for all low-energy betas, it is equally efficient for other emitters such 
as Iodine 131. 
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Write for Bulletin S-241 

S U B S I D I A R Y  OF  AT 0 M I C accessories /jlC. BAIRD-ATOMIC, INC. 

811 W. Merrick Road, Valley Stream, New York Represented Nationally by Baird-Atomic Sales Offices 

1852 SCIENCE, VOL. 133 





Hitacl- 
magnet 
I-,...- I-... 

Simpli 
cuitry r 
r,.- 

tnnding 
microsc 

3 - - - - ' -  - 

tht 

luable 
lction 
,e and 
action 
th 18 
;ures.) 

cir- 
ument 
- > : - - I  

. Figueroa . .- 

H I TAC H Elecrrl Microscopes 

Iearunn, 

k 
the new H 

Hitachi, Ltd. of Japan, in adva 
wide competition, announces the S u ~ ~ r ; a a ~ u  

duction of the HU-11, the latest in electron 
microscopes. 

The new HU-11 is an enlarged, high effici- 
ency electron microscope, guaranteed 8- 10 
Angstrom Unit resolution, capable of probing 
the very basic structure of matter. This is pos- 
sible in the HU-11 because it is equipped with 
a chromatic aberration compensating lens sys- 
tem, a development uniquely Hitachi. 

Other improvements include an enlarged spe- 
cimen chamber facilitating handling of acces- 
sories, an exhaust system trap reducing contami- 
nation to a minimum (therefore eliminating the 

le 

need to disassemble the column), increased ex- - posure area of photography permitting record- 
ing of high resolution diffraction rays. 

. ting 
ii's outs HS-6, the permanent 
electron ope, is equipped with 

I U U I  rc11jeS (COIICIKII>KI, ubjective, ~ntermediary, 
projection) \\ith a resolving power reaching 25 
A.U. ~ip\ iards  and ensures an electron optical 
magnification continuously changeable from 
2 , 0 0 0 ~  to 2O.OOC 

The HS-6 ic, I. tself doubly inval 
photographicnlly I electron difTr; 
camera using an addit~onal specimen stag 
as the so-called "selected area" diffr; 
camera. (Camera chamber is loaded wi 
cassettes permlttlng 36 successice expo: 
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and biological fields. 
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markers for biologic channels 
OVER 100 LABELED BIOCHEMICALS AVAILABLE FROM SCHWARZ. I f  you are charting metabolic 
passages, investigating enzyme mechanisms, or exploring many other areas of biology and bio- 
chemistry, SCHWARZ isotopically-labeled biochemicals are useful markers. We have attached 
CI4, HI, P3Z, and SlS to a long l ist of purine and pyrimidine compounds, sugars and sugar phos- 
phates, amino acids, metabolic cofactors and other compounds of biologic importance. Many are 
supplied exclusively by SCHWARZ. 

Important radiochemicals are constantly being added. Latest additions include Tritiated L-Tyrosine 
(*HTYL), Tritiated Deoxycytidine (*HDCY), C'4-Fructose l,6-Diphosphate, Barium ('CFDB) and 
CI4- fructose (*CFR). *HTYL is the second optically pure tritiated L-amino acid to  be produced 
at SCHWARZ (Tritiated L-Histidine was first, i n  1960). We are the only commercial producer of 
these two products. 

Also available is a wide range of NI5-labeled compounds. And, through an arrangement with the 
Yeda Company at the Weimann Institute, a number of OIKamino acid derivatives can be prepared 
on special order. For a complete price list that includes our labeled compounds and a long list 
of unlabeled biochemicals, write to Dept. FB. 

SCHWARZ BIORESEARCH. INC. Dept. FB Mount Vernon. New rork 
BIOCHEMICALS RADIOCHEMICALS . PHARMACEUTICALS for research, for medicine, for industry 

SCIENCE, VOL. 133 



NIKON model 6 
OPTICAL 

PARATOR 
for fast, accurate evaluation of 
ultracentrifuge photo plates 
A major pharmaceutical manufacturer recently investigated the use 
of a Nikon 6 Optical Comparator for measuring and analyzing 
ultracentrifuge photo plates. The performance was so impressive, 
the unit was immediately purchased and added to the company's 
instrumentation facilities. The news travelled. 

Within less than a month, a Nikon 6 Comparator was acquired by 
a large hospital, and shortly thereafter, by several other hospitals 
and by a food research laboratory. The Comparator, in each 
instance, demonstrated a marked superiority over equipment pre- 
viously used-greater speed and convenience, and greater accuracy. 

The Nikon 6 Optical Comparator is essentially a macro projector 
with a magnification range from lox to 100x-extendable to 5001. 
Any object, thing, substance, specimen, photo plate or slide placed 
upon the stage, appears on its 12" screen as a sharp, bright, magni- 

fied image, which can be observed by many people simultaneously 
-studied, evaluated and precisely measured. And all of this can 
be done comfortably in a normally lit room. The Model 6 Com- 
parator is provided with surface as well as sub-stage illumination. 

New laboratory applications for the Nikon 6 Comparator are 
being constantly remrted. In addition to the analysis of ultracen- 
&ie data, itsuse-has been extended to many phases of chroma- 
tography, evaluating fringe patterns and reading electrophoresis 
photo plates and cells. 
You may have an inspection or measurement problem which lends 
itself to the unique capabilities of the Nikon 6 Optical Comparator. 
Why not tell us about it. Write to Dept. S-6. 
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Laboratory Recorders 
- ~ Designed For 

Your Specific 
Laboratory Needs 

The Model "MR" Recorder 
Here is the ultimate in re- 
corders designed exclusively 
for almost all measure- 
ments commonly made in 
the chemical laboratory. 
This instrument measures 
current and voltage and all 
other quantities which can 
be transposed into potential 
or current signals. 

The  Model "MR" fea- 
tures: 31 Potentiometric 
Ranges; 9 Chart Speeds, or 
27 Chart Speeds with the 
Sargent Ratio Multiplier 
Attachment; and it is de- 
signed for laboratory bench 
operation. 
S-72150 Sargent Recorder 
(Pat. No. 2.931.964) .... . . ..,. si72s.w 

S-?a51 Sargent Recorder 
with Ratio Multiplier Attachment. 27 
Chart Speeds.. . . . . . . . . . . , .$1775.w 

For complete specifications 
write for Bulletin R 

- .  . -  

The Model "SR" Recorder 
Sargent offers the Model SR 
to fill the need for a low 
cost recorder that features: 
maximum accuracy a t  a 
minimum cost;  250 mm 
width chart; fast balancing. 
speed of 1 second; high sen- 
sitivity, high gain amplifier; 
and square cornering a t  
10,000 to 50,000 ohms input. 
This instrument provides 
t h e  minimum required 
flexibility a t  the lowest pos- 
sible cost. 
5-72180 Sargent Recorder 
(Pat. No. 2,931,954). . . . . $675.00 

- 
Designed and Manufactured by E .  H .  Sargent & Co. For complete specijtcations 

wri te  for  Bulletin SR-B 

E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 

DETROIT 4,  MICH.. DALLAS 35.TEXAS. BIRMINaHAM 4,ALA.e SPRINGF1ELD.N.J. 
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You always get a good "picture"' 
with Johns-ManviIIe Chromosorb 

A s  an aggregate in gas-liquid parti- 
tion chromatography, J-M Chromo- 
sorb" gives high partitioning effect 
with maximum number of theoretical 
plates. Good resolution is obtained 
because it is chemically inert and 
won't adsorb components being passed 
through. You get uniform results, 
optimum reproducibility, and good 
flow of carrier gas without excessive 
pressure drop. 

Chromosorb combines optimum 
surface area with high uniformity. 
For reduction of fines, all grades are 
water-screened to close tolerances. 

Packing is easy. Its physical stability 
and non-adsorption let you re-use 
the same column packing again and 
again. For further information, con- 
tact the dealer nearest you. 

*Celite h Johns-Manvllle's lplistered trade 
mark for its diatomaceous silica pmduets. 

For gas phase chromatography or where 
inertness is needed.. . Chromororb 

Typical Properties 
Calcined diatomaceous earth aggregate. 
Color.. .............................. .light pink 
Free Fall Density-lbs./cu. ft. (am.). ........ .20-23 
Specific Gravity-true. ...................... .2.15 
Water Absorptiomc./gr. (avg.) .............. .2.4 
Moisture-% by weight, maximum ............. .1.0 
pH (am.). ................................ .6-7 
Surface Area-sq. m./gm. (avg.) ............... .3-5 

. For chronutographlc studies.. 
Chro-rb W 
Typical Properties 

Flux calcined diatomacecus earth aggregate. 
Color. .................................. .white 
Free Fall Density-lbs./cu. ft. (am.). ........ .IS-16 
Specific Gravity-true ...................... .2.30 

............ Water Absorption-cc./gr. (avg.) .4.0-5.0 ............ Moisture-% by weight, maximum. .1.0 ............................... pH (avg.) ..8-10 .. Surface Area (BET Method)-sq. m./gr. (avg.1.. .3-4 

For flm Rltrrtion of liquids I n  laboratory 
appliation...Celite Analytial Fi l tw Aid 
Quality diatomite, calcined at high temperatuns 
and acid-washed t o  remove organic and inorganic 
impurities. Filters out a l l  types of precipitates 
including the difficult-to-handle gelatinous a d  
semi-colloidal materials, and produces brilliantly 
clear filtrates a t  high flow rates. I 

-. - 
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CES tackles one of the toughest 
sterilization jobs of all time 

The problem is to keep our space probe vehi- 
cles completely free from earthly contamina- 
tion-to keep our celestial neighbors pure for 
biological study. To this end, the National 
Aeronautics and Space Administration has 
awarded a research contract to the Castle 
Company for development of procedures for 
the sterilization of space craft components. 

But it's the challenging kind of problem that 
CES-the Castle Engineered Sterilization pro- 
gram-is uniquely qualified to tackle. Because 
whatever the product-from catheters to coco- 
nuts; whatever the sterilization method- 
steam, dry heat, gas, radiation, chemical- 
CES has the experience and the research facili- 
ties to provide the practical answer. 

It's a complex problem. The thousands of com- WRITE today for CES literature if yours is a 
ponents required contain all types of metals, problem of sterilization or disinfection. There's 
plastics, fibers, synthetics - all different in no obligation for preliminary research and 
composition and reaction to sterilization-all planning. - 
presenting different problems of accessibility. 

- 

'-- 

WILMOT CASTLE COMPANY, 8006 E. Henrietta Rd., Rochester 18, N. Y. 
Subsidiary of Ritter Company Inc. 
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M O D E L  M 1  5 A X ( M )  

M O D E L  M l S B Y  

m The Cooke M15 . . . gives you superior optical perfornlance . . . a clean, - 
rational design for nlaximum versatility, convenience and durability . . . 

carefully executed in the finest materials . . . at York in England. 

Model M15AX(M) 60X to 400X, $220.00 

Model M15BY 30X to 1000X; $454.00 

Send for details on these and other M15 models. 

C O O K &  T R  0 U G H T O f l  & S I M M S ,  INCORPORATED 
91 WAlTE STREET, MALDEN 48 ,  MASSACHUSETTS I N  CANADA:  7 7  GRENVILLE STREET, TORONTO 
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IN THE FOREFRONT OF RESEARCH 

From its convenient, elevated control panel, to the completely smooth-walled 
stainless steel combination rotor-chamber/evaporator, the RC-2 stands out 
as the foremost Refrigerated Centrifuge in the Superspeed range. Accelera- 
tion, Timing, Braking, Temperature Control, etc. are all automatic. High 
gravities reduce running time; acceptance of six different rotors directly 
onto the unequalled SERVALL-Blum Gyro-Action self-balancing drive pro- 
vides functional versatility in routine and research applications. SS-34 Rotor 
adapts to SERVALL Continuous Flow System which collects sediment in 8,4, 
or 2 standard 50 ml stainless steel tubes. We invite you to "lift the lid" on 
the RC-2 and see for yourself why it is the Refrigerated Centrifuge designed 
to researchers' requirements. 17,500 rpm - 37,000 x G (with SS-34 Rotor). 
Write for Bulletin SC-6RC-2 

:entrif uge 

Noiwalk. Conneuticut 

S E R V A L L  C E N T R I F U G E S  S E R V E  Y O U  B E S T  
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The Royal Precision LGP-30 is a complete electronic And, though the  LGP-30 can solve routine and 
computer systerti that is delivered to you ready to go theoretical math problems 30x  faster than any 
to work. It requires no special personnel. It is simple man-it rents for little more than the salary of an 
to program and operate . . . an engineer can use it him- additional engineer. Amazing? No, just well-designed, 
self. It requires no air-conditioning or expensive site advanced. Let us tell you more about it. Write: 
preparation. Jn fact, it requires no site preparation. Just Mr. Floyd Ritchie, 
roll the LGP-30 to where it's needed and plug into the R o y a 1 Rl  c B e e 
nearest convenient 110-volt AC wall outlet, It's mobile, Corporation, Port 
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The New Brunswick Scientific Company Presents The Psy~roTherm('~) 

A CONTROLLED-ENVIRONMENT 
INCUBATOR-SHAKER 

Potent Pending 

For the Growth of Microorganisms under Controlled < PsycroTherm can be used as 
an Incubator Shaker 

Env~ronmental bhamber' 

Conditions of Temperature, Atmosphere, and Agitation 
BOD lncubator: 

Refr~gerator 

THE PSYCROTHERM is a rigidly con- 
trolled environmental incubator with 
a continuous-duty shaking mechan- 
ism. Though it occupies compara- 
tively little floor area, it has 10% 
cubic feet of usable work space in 
the incubation chamber, where static 
and shake cultures can be incubated 
simultaneously or separately. 

A VERSATILE UNIT 
With fully integrated heating and 
refrigeration systems the unit is ideal 
for work with psycrophilic, meso- 
philic, and thermophilic systems. 
Temperatures can be accurately reg- 
ulated from 0" C to 60" C with a con- 
trol tolerance and temperature 
gradient both within -C 0.5" C. In 
non-refrigerated units, the tempera- 
ture range is from ambient to 60" C, 
with the same tolerance and gradient 
as above. 

There are many interchangeable 
shaker platforms. They have large 
capacities for flasks, tubes, and other 
culture and reaction vessels. 

CHOICE OF SHAKER MECHANISMS 
The degree of agitation can be se- 
lected and the temperature controlled 
for the growth of aerobic and anaero- 
bic organisms. Models are available 
with either Gyrotore or reciprocal 
agitation, and illumination for pho- 
tosynthesis studies. The PSYCRO- 
THERM can also be used as a BOD 
incubator. 

CONTINUOUS DUTY SHAKING 
The shaking mechanisms are preci- 

sion built for continuous operation, 
long life, and for smooth, quiet, 
reproducible agitation. Speed is ad- 
justed mechanically and will never 
drift nor vary when workloads or 
voltages change. The rotary shaker 
mechanism has a range of speeds be- 
tween 50 rpm and 400 rpm. The 
reciprocating shaker mechanism has 
an adjustable stroke from 0 to 3W 
and a speed range between 40 and 
285 oscillations per minute. 

OVERALL DIMENSIONS: Width 40". Depth 29", Height 65" 
CHAMBER DIMENSIONS: Width 323/zm, Depth 21". Height 26" 

UNCONDITIONAL ONE-YEAR WARRANTY 

\I 
Write for Catalog G26S/6 76 7 
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Please forget 
what 
anyone has 
told you 
before 
about 
student 
microscopes! 

Precision.. . AND features never before 
made available in a microscope under 
$100.. . The new Model SS series incor- 
porates focusing by stage movement, 
easily accessible coarse and fine adjust- 
ment controls, mirror or illuminator 
models .. . and all features outlined on 
this page. Sounds unbelievable? Order 
a sample today-compare1 

There are E L ~ E E T - O L ~ M P U ~  hrlcRoscoPEs in o 
range from this new SS series up to the 
famed Elgeet "New Slant" models priced to 
approx. $175.00. Write for literature ES-660. 

~ ~ ~ ~ ~ ~ ~ ~ - h a r d - c o a t e d  IOx 
Huygenian; may be locked in if desired. 
STAGE-Focusing by stage movement 
-eyepiece never moves- 
Extra-large (90xl20mm). Stainless 
steel clips. 
OBJECTIVES-Hard-coated, parfocal 
and achromatic. 
SS-2-1OX and 40X; SS-34X.  
10X and 40X. 
STAND-Full-size, balanced, 
Permitting a 90" arm movement. 
FOCUS CONTROLS-Large, easily 
maneuverable COARSE and FINE 
adjustment knobs. 

ILLUMINATION  revolving 
aperture disc with positive click stops. 
LIGHT SOURCE-Plano-concave mirror. 
15w. LSK illuminator available. 
CONDENSER-BU~~~-~~ N.A. 0.65. 
F I N I S H - D U ~ ~ ~ ~ ~ ,  handsome, pearl gray, 
baked enamel with chrome-plated parts. 
CARRY CASE-Fitted hardwood case 
with lock and key. 
PR1CE~-Ss-2-$69.95; lot of 5-$62.95 
SS-2 (with illuminator)-$76.45: 
lot of 5-$68.80 
SS-3-$79.50; lot of 5-$7l.55 
SS-3 (with illuminator) $86.00; 
lot of 5-$77.40. 

Eieef  S ~ I ~ N T I F I ~  INsTRu-NT D I ~ I s I o N .  -8 smith street, Rochester, My. 
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Flash evaporation procedures are completely au- 
tomated with the new VirTis Flash Evaporator Bath. 
The compact, mobile, cabinet contains two stainless 
steel tanks -one for cooling condenser flasks - the 
other for heating evaporator flasks. 

The solvent in the cold bath i s  mechanically re- 
frigerated to a low of -50°F. Water in the hot bath 
i s  electrically heated and thermostatically controlled 
between +50°F. and +1 50°F. 

Two 1,000 ml. or two 2,000 ml. flash evaporator 
flasks and condensers can be operated at one time. 
Built-in support rod receptacles and locking clamps 
will accommodate two standard flash evaporator 
motors for simultaneous operation. 

The Flash Evaporator Bath can be used for a 
variety of vacuum distillations requiring precisely 
controlled heating and cooling. Equipped with cir- 
culating pumps, the instrument provides a convenient 
source of controlled heating and cooling fluids for 
distillation equipment. 

VirTis Flash Evaporator Pyrex brand glass evap- 
orator flasks and condensers provide added con- 
venience for removal of dried materials or gummy 
residues. The new glassware can be used in conjunc- 
tion with the Flash Evaporator Bath or on present 
equipment. Evaporator flasks are available with 
ground glass flanges or with "Quickseal" silicone 
rubber gaskets. 

For full details write: 

THE COMPANV, IN.. GARDINER, N.V. 
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High Voltage Supply Unit 
with built-in electronic stabilizer 150 kV D.C. 

MODEL HA 150R 

WEST GERMANY 

This unit embodies the most advanced features 
and offers i~iiportant advantages in research and 
technical fields. It  can be used for: 

Higli voltage supply for electron-optical 
examinations 

Exanlinations of structure by means of 
electron diffraction 

Deflecting voltage for particle accelerators 

High voltage source for neutron generators 

Electric testing of materials 

Electrostatic spraying 

Electronic sorting 

Higli voltage supply during lectures, etc. 

A safety device is incorporated to protect the 
operator against being subjected to dangerous 
high-voltage discharges. The unit is free of dis- 
turbing high-frequency radiation, and has only 
small interfering iiiagnetic fields. Line voltage 
fluctuations of &lo% have practically no influ- 
ence upon output. Mounted on casters-easily 
movable. 

A 60 kV unit is also available. Write for literature. 

zfl/ss, /NcI SERVICE FACILITIES 

485 FIFTH AVENUE, NEW YORK 17, N.  Y. 
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IMPROVED PERFORMANCE- WITHOUT INCREASED COST- 
NOW AVAILABLE I N  NEW SANBORN SYSTEMS DESIGNED SPECIFICALLY FOR BIOPHYSICAL RESEARCH 

F o r  recording up to four physiologic phenomena Series "'964" direct writing(heated stylus) sys- 
simultaneously-two new Sanborn systems offer tem has frequency response to 126 cps, horizontal 
all the benefits, operating advantages and im- chart movement for easy viewing and notations, 
proved performance of modem electronic compo- nine chart speeds from 0.26 to 100 mm/sec. 
nents and instrument design. Signals to each Series "564" photographic system has identi- 
system are fed through versatile, highly devel- cal preamplifiers and packaging. It features five 
oped interchangeable preamplifiers available in chart speeds, simplified controls for easy opera- 
ECG/General Purpose, Carrier, Low Level, Heart tion, and 600 cycle galvanometers for recording 
Sound and other types. Both vacuum tubes and phenomena beyond the response range of a di- 
transistors are used in the Preamplifiers, depend- rect writer. Other advantages include wide scale 
ing on the best component for the particular cir- deflection(upto15cm)and ability tooverlap traces. 
cuit. Additional reliability is obtained through For complete information call the nearest 
the use of printed wiring boards and other elec- Sanborn Branch Office or Service Agency - or 
tronic advances. Recorders in each system a re  wri te  Manager, Research Ins t rument  Sales, 
also of improved design. Medical Division. 

MEDICAL a DIVISION 

S A N B O R N  r C O M P A N V  
175 Wyman St., Waltham 54, Massachusetts 
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,The new 9 0 6 ~  timing 
system is here 

What's different about the 
NEW 906C VlSlCORDER OSCll lOGRAPH? 

At first glance you may see no difference a t  all. Just the 
same functional lines and compact size that you have come 
to recognize in the Visicorder. 
They have not changed since 1956, when the Visicorder 
principle of oscillography made immediate readout of high 
frequency data possible for the first time. 
Until now, all the improvements that have maintained the 
Visicorder's record of leadership have been internal: 

-increased capacity to 14,channels 
-higher frequency response (0-5000 cps) 
-simultaneously recorded grid lines 
-self-starting lamp for remote operation 

But the 906C has a new feature you can see, (look carefully 
a t  the back of the case) and one that represents still another 
breakthrough; a built-in flash tube timing system which not 
only generates its own time base, but which can also be 
triggered externally. You can, in other words, use the 906C's 

HONEYWELL INTERNATIONAL 
Sales and Seriice. ofices in aNprirtcipal cities oj the world. Matrrrfactttr- 
ing in U ~ i t e d  States, United Kingdom, Canada, Netherlar~ds, Gertnatzy, 
Fra~~ce,  Japan. 

timing system to record time lines simultaneously with data. 
Or you can trigger the timing circuit externally-either by 
supplying a pulsing voltage of only +10v into 20K ohme 
impedance, or simply by causing impedance to drop to 100 
ohms or less through shorting-out or other means. 
Thus your "time" signal may actually be an event marker 
related to shaft rotation, belt movement, or any other eff& 
which might be more conveniently fed to the timing circuif; 
than to a galvanometer. 
(Owners of Visicorders 906, 906A, and 906B will be glad 
to know that only a field-change is necessary to economicdy 
and easily add this timing system to their instruments). 

Write today for full information on the brand-new 906C 
Visicorder. Ask for Catalog HC-906C. Or call us a t  SKyline 
6-3681, Direct Distance Dialing Code 303. 
Minneapolis-Honeywell, Heiland Division 
5200 East Evans Avenue, Denver 22, Colorado 

Honeywell 
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Highest sensitivity laboratory chromatograph.. . the New Beckman GC-2A. 
The GC-2A employs the most sensitive thermal conductivity detector to be found in any commercially 
available laboratory gas chromatograph. Extremely stable, full-proportional temperature control over a 
wide range is combined with a precise carrier gas flow control system to provide exceptionally reproducible 
retention volumes and peak heights. The 2A functions economically and efficiently in a broad range of 
applications from routine qualitative analyses to the detection of low, 0.5 ppm. concentrations encountered 
in trace analyses, and in high efficiency, fast analysis techniques that use small samples. B An ultra-sensitive 
Hydrogen Flame Detector, shown above, the new Beckman Stream Splitter for optimizing column efficiency, 
micro liquid sampling apparatus for highly reproducible samples, and over 100 different standard %', and 
%'packed columns. ..make this the most versatile of any commercial laboratory gas chromatograph. Consult 
your Beckman laboratory apparatus dealer. Or write for Data File 38-24-04. Beckm a n* 

Scientific and Di* 
Bcekman Inatrumta. I*. 
m. cdif~r)~e 



A m e r i c a n  Made - Terrific Buyl S e a  the Stars, Moon, Planets C l o s e  Upl 

STEREO M I C R O S C O P E  3" A S T R O N O M I C A L  REFLECTING TELESCOPE 

60 to 180 Power .  An unusua l  B u y l  Famous  Mi. P a l o m a r  T y p e  
Years I n  derelopment. Precision Amer- 
ican made Vsed lor checklnp. I n -  Tou'II see the Rings or Salurn, the Kasc~natlng planet Mars, huge 
rpectlng. small assembl, n o ~ k  Up craters on the JIoon Star ('lusters Moons of Juplter i n  deta~ l .  
to 3' uorlt lng distance Clear, sharp. Galarles' Eauatorlal mount w l th  l o c i  on both axes. Alumlnlzed and 
erect Image Wlde. 3 drmenslonal oter-coated 3. dlameler hlgh-speed (110 ml r ror  Telescope comes 
Held. 2 sets of ohjectlres on rotat lng equlpped w l l h  a 60X eseplece and a mounted Barlow Lens. g l \ l ng  
turret. 23S and 40X. 10 Da)s Free IOU 60 to 180 power A n  Optical r l nde r  Telescope, alwa)s so 
Trial. essential I s  also lnclutled sturdy hardwood. portable trlnod- 
Stoek No. 85.056-W -------- 599.50 FREE L i t h  SCOP~. - -V~IU~~I ;  STAR ;HART PIUS 272 page 

f.0.b. Barrinaton. N.J. "HANDBOOK OF  HEAVENS" plus HOW TO USE YOUR 
TELESCOPE" BOOK. 

Low Power Supplementary Lens for Photogra~hers l  Th ls  I s  an actual photoera~h Stoek No. 85.050-W ------.----.-.---------------- $29.95 Poatnald 
Stere,-nlotl<l~s 15S down to 6X wl th  clear. extra large & \ l ~ ~ ~ o ~ ~  ~ ~ ~ s ~ ~ ~ I " , & " ~  Astronomica' 1%" Aeld at 6S. I 4%. Reflecting Telescope-up to 255 Power al l-metal pedestal mount. 

Stack NO. 30.276-W ------------- -------------. $7.50 Stoek NO. 85.105-w --------------- $79.56 F.O.B. Barrinaton. N.J. 

CRYSTAL  G R O W I N G  K I T  
REGISTER A S  H O T  C O N V E R S A T I O N  P IECE 

Wonderful World of I)o a rrs<talosrat~hy nrojert i l lus-  
I<uacedlr !!reci>e nea r ts le  l lern trated a i t h  l a r ~ e  beaull lul  crsstals 

Whirling Wheels 

,w>aralel>. 

Stock No. 1700.W Tie Clasp _---... 53.25 Ppd. tax inel. 
Stoek No. 1701 .W Cuff L inks .---.. $6.55 Ppd. tax incl. 
Stoek No. 1702-W Set of Clasp & Links. 

$8.75 Ppd. tax incl. 

N E W !  THERMO-P ILE  KIT!  
Converts Heat In to  Electr ici ty 

War S u r p l u s  A m e r i c a n - M a d e  7x50 B i n o c u l a r s  

R i a  savlnas! Brand new! Crystal 
clear viewing-i power. Every optl-  
r a l  elcn~ent i s  coated. A n  excellent 

W O O D E N  S O L I D  PUZZLES n ight  ylass-the slze reconlmended 
for satellite rlewlng. l nd i r l dua l  eye 

pr i re  sares sou real money. 

Stock NO. 60.1 17-W -.----..--------..--. $5.95 Postpaid 

1" diameter nearness to outlets . . . and 

inernensire hafterg. This 1% the 
nrrrhere-use everywhere" c lwk  for otRrc. . yhnn, store, f ~ r m ,  camn, rahin, hotel, cluh. . I W r e  inrludes batters. 

b'ountaln pen s 
rev1 reading 

by ,001. di~iuions. 

Stoek No. 30.225-W -.------------------ $7.95 Postpaid 

ABOVE INSTRUMENT ON STAND-RACK & P I N I O N  
FOCUSING 

Stoek No. 70.404-W ----.-------..----- $19.75 Postpaid 
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Coleman Junkor ~pecrropnoromefer wlth Ultram~cro Analyt~cal Program k\ 
Program for Economical 

Laboratory Growth 
Good laboratory planning provides for the orderly growth and 
expansion of laboratory facilities. 

Planning that begins with a Coleman Junior Spedrophotometer 
assures immediate mastery over the great science of spectro- 
photometric analysis-but more important it sets the stage for 
the addition of new techniques and whole new analytical sciences: 

The Coleman Ultramicro Analytical Program adds the whole 
new science of ultramicro analysis to the Junior Spectro- < 01 

photometer, without interruption of existing routines or - A -  

addition of unnecessary new equipment; -- 
The Coleman Flame Photometer combines with the Junior 
Spedrophotometer, in a masterpiece of efficiency and econ- 
omy, to add rapid, precise flame measurements of Na, K, 
cat Mg; 

The Coleman Electronic Photofluorometer is the finest and 
most economical instrument for general fluorimetric analy- 
sis. Operated with the Junior Spectrophotometer it achieves 
a fifteen-fold gain in sensitivity that gives it analytical capa- 
bilities surpassing those of instruments costing more than 
twice as much. 

This is planned instrumentation, providing orderly, economical - 
expansion of laboratory scope, without obsolescence or disturb- 
ance of the foundations upon which the growth is built. 

ne Photomet 
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Avoid the tedious, time-consuming work of preparing 
test diets in your own lab. Get dependable and uniform results by feeding GBI ready- 
to-use, biological research preparations. Our large scale production facilities enable us 
to offer economical and complete test diets for depleting test animals of various nutri- 
tional factors. Carefully prepared salt mixtures and dietary supplements are also 
available a t  reasonable cost. 
GBI TEST DIETS-complete and ready-to-use for a wide range of nutritional inves- 
tigations. Many standard diets offered and others custom-built to your specifications. 
GBI SALT MIXTURES--A11 official formulas available. Uniform composition and 
prepared under laboratory controlled conditions. 

GBI PROTEINS-Vitamin-Free or Regular forms of animal or vegetable proteins. 
Also in hydrolyzed powder or liquid. 

WILITE FOIL YOUR COPY OF BULLETIN D-15 

n PRODUCTS FOR RESEARCH 

G E N E R A L  B I O C H E M I I C A L S  
A Division of' The North American Mogul Products Co. 

60 Laboratory Park a Chagrin Falls, Ohio CHestnut 7-6464 
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i__ 1 
MODEL 210 PULSE HEIGHT 
UNIT- 10+0.25 N r sac. dead 

MODEL 211 TIME.OF.FLIGHT time, built-in linear amplifier 
UNIT- Channel lengths from 
0.25 to 64 ME. NOW- 

1 7 PLUG-IN LOGIC CIRCUITS 

. . . for the TMC 266-channel 

Pulse Analyzer 

8 

MODEL 212 PULSED NEUTRON 
UNIT-Used for exponential end 
Critical experiments 

MODEL 213 PULSE HEIGHT 
UNIT-4 simultaneous inputs. 
4 methods of .store~a.lO+O.25N - .  
rsec. dead time 

The 7 standard plug-in logic circuite now 
available make this256channel pulse ana- 
lyzer the most useful system you can own. 
By loosening one thumbscrew, you can 
remove one logic circuit -replace it with 
another-and have a completely different 
system in operation in a few seconds. The 
7 units shown are standard but,TMC 
can build custom units to  your exact 
requirements. 
The basic transistorized 256-channel com- 
puter provides all memory circuits and 
data output selection circuits. Add the 

1 1 9 1 1  plug-in of your choice - have the exact 
system for your application. 

Data handling is accomplished through 
an accessory, the Model 220 data hand- 
ling unit. Strip chart and X-Y recorders, *' 

MODEL 21s MASS SPECTROC paper tape printers and punches may be 
ETER UNIT - Accepts ion used for readout. 
counts in each channel for a 
preset time Complete literature 

I on request. 
MODEL 216 COINCIDENCE 

MODEL 214 MULTISCALER PAIR UNIT-2dimensional (16 
UNIT-Allom consecutive chan. x16 channels) nuclear analyses 
nel scaling for preset times -* .. 

TECHNICAL MEASUREMENT 
CORPORATION 

441 WASHINGTON AVE, NORTH HAVEN, CONN.. U.S.A. 

I 
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A Matter of Perspective 

If sending a man to the moon and bringing him back were entirely 
a scientific affair, then, as one suggestion has it, we ought to send 
a midget. Not only would the midget himself constitute a much 
smaller payload, but his requirements for food, oxygen, shielding 
from harmful radiation, and disposal of body wastes would "o com- 
parably reduced in scale. 

Our present astronauts, it is true, do  have the benefit of military 
training and discipline. But midgets who have had professional ex- 
perience in circuses and carnivals will have absorbed the equally 
demanding traditions of show business. As for intelligence, Barnum's 
fanlous Tom Thumb was so bright that at the age of five he could 
be convincingly billed as an eleven-year-old. 

This suggestion concerning our moon efforts would have been 
readily understood by the Eisenhower Administration. In those days 
American research in space was not regarded as part of a weight- 
lifting contest with the Russians. The problem was one of balancing 
the great costs of increased rocket power against the possibilities of 
miniaturi~ation. 

From such a viewpoint, we would have no cause to bow our heads 
in shame if we put one of the little troupers on the moon for a few 
days. He  could do as much scientific work there as any normal-sized 
person. Besides, anyone concerned about national prestige who really 
looks into the matter can see that mere rocket power is not the best 
indicator of a nation's scientific prowess. 

But times have changed. In the thinking that characterizes the 
Kennedy Administration, the trip is no longer regarded as entirely a 
scientific affair. There is a space race going on and we must win it 
in terms the judges can understand. The presence of an American 
midget on the moon, if followed by the appearance of a Russian of 
more ordinary dimensions, would still leave us running second. 

In the matter of specifying costs, there is also a contrast between 
the two administrations. Under Eisenhower, no public statement was 
ever made concerning the cost of a lunar landing. Under Kennedy, 
we are given the bill. The cost (for a normal-sized person) over the 
next five years is put at $7 to $9 billion, with the total cost estimated 
at $20 to $40 billion. 

Kennedy has kept his promise to discuss public issues honestly. 
Science stands to gain from the trip to the moon, possibly greatly. But 
the primary issue, as Kennedy says, is the effect of the undertaking on 
the struggle between the Soviet Union and the West. It may well be 
that midgets, like everyone else, should ask not what their country 
can do for them, but what they can do for their country. Their service, 
however, lies elsewhere. 

Of course, even if we proceed on these terms we nlay still lose. 
The Russians, with their greater experience in matters concerning 
prestige and confidence, may turn around and send up the fattest 
fat-lady they can lay their hands on.-J.T. 



StereoZoom Microscopes show the most understandable images 
of the specimen you've ever seen. You see i t  magnified naturally, in three 
dimensions, upright and unreversed. You see it in depth, with the 
details of its structure in their true relationship. 

... and zoom to any - 
magnification from 3.5X to 120X 
Just turn the zoom knob. That's all there is to it. 
Instead of a few arbitrary fixed powers you have 
an infinite number of repeatable magnifications 
throughout the entire range of the instrument. 
(Available from 3.5X to 120X.) See the specimen 
better than ever before ... in magnifications you've 
never seen before! 

-----------------,,------ 1 
BAUSCH 8 LOMB INCORPORATED 

I 
75918 Baurch Sheet, Rochester 2, N. Y. 

I 
I 
I Please demonstrate StereoZoom Microscopes. , 

Please send Catalog D-15. 1 
I 
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MICRO PROJECTION 
with the 

h 
MICRO-VIEWSCOPES 

NO eyestrain 
NO intense motionless inspection 
NO time-consuming setups 

-- 

MICRO-VIEWSCOPE II 
The Micro-Viewscope Model II is a complete 
micro-projector combining a microscope, an 
illuminating system and a projection screen into 
one compact unit. Magnifications SOX to 1000~. 

MICRO-VIEWSCOPE ATTACHMENT 

The Micro-Viewscope Attachment instant ly  
converts any available microscope w i t h  
monocular tube into a micro-projection unit. 

R E Q U E S T  L I T E R A T U R E  

WILLIAM J. HACKER & CO., INC. 
BOX 646 W WEST CALOWELL. N. J. CAPITAL 6-8450 
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KRYOMAT 
LOW TEMPERATURE CIRCULATORS 

CONSOLE MODELS TO =80° C 

Introducing the world's first table model 
Kryomats for low temperature control-offered 
in two models. Range from 4-20 to -30°C. 

7' 

width: 17'1~" 

A separate line of instruments, Ultra Kryostats, 
for variable control or measurements between 
+40 and -80°C, are also available. Air or 
water cooling, built-in timer and accuracy to 
f 0.02"C are just a few of the many outstand- 
ing features of these instruments. 

, 

Most important is the unique and exclusive use 
of a secondary cooling system instead of con- 
ventional compensating heaters. 

for all your temperature control problems 
between-80°C and +300"~, contact: 

auda In~trum~ents, Inc. 
P. 0. Box 422 Great Neck, 

1929 
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HA3T11,TOS COJIPi\ST, I NC. 
P.O. Box 307-K, Whittier, California 

.. For biochemists, bacteriologists, cytologists. an 
efficient application of ultrasonic energy to the dis- 
ruption of cellular material. The BIOSONIK operates 
without excessive noise or heating. Features stable 
tuning, more efficient energy input and wide ca- 
pacity range. 

Also useful in sonic research on liquids, living 
organisms, chemical mixtures and solutions. 

Ssmi Automatic Tuning Maximum Energy l n p d  
W e t  20 Kc Operation 600 Watts CONTINUOUS FLOW MODEL Will process up to 1 liter per 
Improved Chamber Design Compact Design hour. Custom units can be designed for processing larger 
Efficient Cooling Sterilizable Chamber quantities. Write to us stating your requirements. 

Write for "BIOSONIK" literaticre 
Name ................................................................ 

.............. ........................ BRONWILL SCIENTIFIC 
Dept. Institution .,.. A m ~ ~ ~ 8 ~ o ~  OF W I L L  C O R ~ O R A T I O M  

Street ............................................................... 27s N. GOODMAN ST. ROCHESTER 7, N.Y. 

.................................................................. City 
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ing at least as rapidly as population and 
to provide the basis for the social and 
economic changes which will bring 
births under voluntary control. 

These questions are among the most 
serious facing the world today, and to 
give wide currency to such clearly non- 
sensical ideas as an infinite birth rate 
and Doomsday in A.D. 2027 contribute 
nothing to their solution. 

ANSLEY J. COALE 
Ofice o f  Population Research, 
Princeton University, 
Princeton, New Jersey 

Essentially three arguments against 
our "Doomsday" thesis are presented in 
Coale's letter. They are: (i) nonsensi- 
cality for a parameter describing a finite 
physical system to approach infinity; 
(ii) misrepresentation of relationships 
between population growth rates, popu- 
lation densities, and technological sta- 
tus; and (iii) natural limitations of 
growth rates. 

It is easy to dispose of these argu- 
ments. 

1) In answering similar objections 
raised earlier we have tried to point out 
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COLEMAN ULTRAMICRO 
ANALYTICAL PROGRAM 

This Program capitalizes on the 
versatile Coleman Junior Spec- 
trophotometer, extending the 
scope of this time-tested instru- 
ment into the ultramicro range. 

It brings to the Junior all the 
equipment and reagents required 
for 12 vital clinical procedures, 
applied to 20 microliters or less 
in volume. It includes a new, 
self-emptying ultramicro cell 
with a full 1 cm light path; a 

micro-centrifuge; precision ultra- 
micro titrator and 12 analytical 
procedures, each complete with 
its own set of reagents and volu- 
metric dispensing equipment. 

The Coleman Ultramicro Ana- 
lytical Program detracts in no 
way from the Junior's routine 
macro and micro capabilities. . . 
thus it far surpasses, in value 
and versatility, any system offer- 
ing micro analysis alone. 

CAT. NO. S46900. . . . . . . . . . . . . . . . . . . . . . . $1 134.25 

[Science 133, 943 (1961)l that such 
singularities are usually interpreted as 
an indication of the system's instability 
in the vicinity of this singularity. In 
other words, a system may undergo 
drastic changes-for example, evapora- 
tion, rupture, disintegration-when 
passing through this critical state. Four 
examples were given, and references 
were cited. If this does not suffice, we 
recommend consulting the nearest phys- 
icist, who-we are convinced-will be 
glad to assist in overcoming this con- 
ceptual difficulty. 

2) It is true that in many instances 
in various regions an inverse relation- 
ship between population density and 
population growth, or population den- 
sity and technological status, may pre- 
vail, as Coale shows in numerous ex- 
amples. However, an equal number of 
cases could be cited where the relation- 
ship is a direct one-for instance, if 
one compares the population density, 
growth rate, and technological standard 
of the population in New York with 
that, say, of the population in the Matto 
Grosso, or makes the same comparisons 
for the people of Japan and the people 
of Tierra del Fuego. Since our expres- 
sions for global population growth were 
derived for mean values over at least 
one generation-as explicitly stated at 
several points in our original article- 
it is obvious that our simple Eq. 11 is 
neither intended, nor able, to account 
for minute local and temporal fluctua- 
tions. On the other hand, if we apply 
"Coale's law" of the inverse relation- 
ship of population density with growth 
rate and technological know-how-as 
suggested in his letter-to the develop- 
ment of the human population as a 
whole over the last couple of millennia, 
we arrive at the peculiar conclusion that 
either Stone Age man was a technologi- 
cal wizard who carefully removed his 
technological achievements so as not 
to upset his inferior progeny, or that 
-if he was at the level at which most of 
us believe he was--our population dwin- 
dled from a once astronomical size to 
the mere three billions of today. Since 
we are neither archeologists nor demog- 
raphers, we must leave the decision 
between these alternatives to the ex- 
perts. 

3) Four natural limits for growth 
rate are cited by Coale: period of ges- 
tation, onset and duration of fertility, 
and death. While Coale treats the first 
three physiological quantities as fixed 
quantities, unalterable through tech- 
nological progress, and thus gives the 
endocrinologist an undeserved vote of 
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I ANNUAL REVIEW OF PHARMACOLOGY I 
I Volume 1 (April 1961) 479 pages I 

Wh an Annual Review of Pharmacology 
~ igk igh ts  of Pharmacology in Japan 
Highlights of Pharmacology in Latin America 
Highlights of Soviet Pharmacology 
Mechanisms of Drug Absorption and Distribution 
Metabolic Fate of Drugs 
Effects of Temperature on the Action of Drugs 
Biochemical Effects of Drugs 
Recent Laboratory Studies and Clinical Observa- 
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Drugs in Allergy 

Methods of Studying the Behavioral Effects of 
Drugs 

Behavioral Pharmacology 
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Pharmacology of Autonomic Ganglia 
Neuromuscular Pharmacology 
Cardiovascular Pharmacology 
Renal Pharmacology 
Endocrine Pharmacology: Selected Topics 
The Action of Drugs on the Skin 
The Pharmacology and Toxicology of the Bone 

Seekers 
Toxicology of Organic Compounds of Industrial 

Importance 
Review of Reviews 
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cage. 5-tier "Animal Room on 
Wheels." Features full visi- 
bility. simplified handling, a 
novel system for faster clean- 
Ing and feeding. 

Ask for literature. A 

w WILL CORPORATION 
and subsidiaries 

$7.00 postpaid (US.A.); $750 postpaid (elsewhere) I -  I Rochester 3. N.Y. New York 52. N.Y. Buffalo 5. N.Y. 
Atlanta 25, Ga. Baltimore 24, Md. So. Charleston 3, W. Va. I A N N U A L  R E V I E W S ,  INC.  I 

\I 231 Grant Avenue, Palo Alto, California 

HARSHAW MANUFACTURES A COMPLETE LlNE 
OF S f lYT lL lAT lON AND OPTICAL CRYSTALS 
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0 PTl CAL Crystals 
For I n f r a r e d  and U l t ra  Vio let  T r a n s m i t t i n g  Optics 

"HARSHAW QUALITY" INHERENT IN EACH HARSHAW-GROWN 
CRYSTAL GUARANTEES THE MOST EFFICIENT OPTICAL TRANS- 
MISSION POSSIBLE THROUGH: 
1) Negligible light scattering in cryst r 

sensitivity and improved rcsolutio 
2) Freedom from absorptions caused I 

In crystal optics 
3) Minimum strain 
"HARSHAW QUALITY" meets the demand for uni- 
formity of optical properties such as dispersion and refrac- 
tive index. Priccn. specifications, or other information will 
be sent in answer to your inquiry. 
The following infrared and ultra violet transmitting crystals a re  
available; others are  in the process of development: 
SODIUM CHLORIDE SODIUM CHLORIDE MONOCHROMATOR PLATES 
POTASSIUM BROMIDE . POTASSIUM BROMIDE PELLET POWDER (through 
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booklet "Synthetic Optical Crystals". 

Send for your free copy. ,,&& THE HIRIHAW CHEMICAL CO. < Cryslal Divis~on Cleveiond 6. Ohio 

Olhrr PhtqhtrsInllabl8 lrtm TI8 NarsAaw Chtnical Compav , 
ROUGH CUT THALLIUM ACTIVATED SODIUM IODIDE 
CRYSTAL BLANKS EUROPIUM ACTIVATED-LITHIUM 
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no confidence, he puts his bets on the 
gerontologists, who, he theorizes, will 
eventually solve the problem of immor- 
tality; that is, the mean life span of 
man, tm, will approach infinity. Noting 
with pleasure that Coale does not con- 
sider such a hypothesis nonsensical, and 
accepting for the sake of a fair argu- 
ment his conjecture of an invariable 
global birth rate YO throughout the his- 
tory of man, we are now in a position 
to estimate man's life span as a func- 
tion of time. Invoking our Eq. 7, which 
gives the productivity a (defined as 
y - l/tm) in terms of dooms-time r ,  we 
have 

r 
t m =  - 

yo7 - k 

Today, = 0.039 per year (U.N.), 
7 = 67 years, and with k - 1, the global 
mean life expectancy becomes 42 years. 
This seems to be a fair approximation 
( I )  of present-day estimates (40 5 tm 
5 45) (2). This encourages us to take 
a step further and to determine the time 
when undertakers will be out of busi- 
ness. For = d =  YO, tm approaches 
infinity, and when we use values as 
above; r' = 25.4 years. In other words, 
around the spring of A.D. 2001 the 
"Perma-Life" pill will be on sale, and 
thereafter the population will grow 
merely according to an exponential. 

Let us investigate what happens under 
these conditions, around doomsday 
r - 0, Or t = A;D. 2027. Expressing 
YO in percentage per year, we have with 
our Eq. 11 and the suggested exponen- 
tial the number of people ND at 
doomsday: 

and the annual population increase at 
that time 

With Coale's permission, we take 
70 = 6 percent and obtain the frighten- 
ing result that in 67 years the world 
population amounts to 30 billion souls, 
and that this population produces in 
that year 1.8 billion immortal babies. In 
other words, a number of people equal 
to the entire world population in 1927 
will thus be added in a single year. 

A reader unfamiliar with demo- 
graphic numerology should be cau- 
tioned that almost nothing changes in 
these figures if the immortality assump- 
tion is dropped, as Coale has shown 
elsewhere (3). However, drastic 
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changes for the worse can be predicted 
if medicine should succeed in making 
only small advances in extending years 
of fertility, or if our culture should pro- 
mote a shift to slightly earlier mar- 
riages. 

We leave it to the poets to describe 
this terrestrial inferno, and to the an- 
thropologists, sociologists, and psychol- 
ogists to give their verdict on the sta- 
bility of our human condition under 
such circumstances. 

We hope that in this exchange of ar- 
guments about a few side issues the 
reader has not lost track of the real 
issue at stake-namely, whether or not 
the time has come when man must take 
control over his fate in this matter and 
attempt to launch perhaps the most am- 
bitious, most difficult and most gran- 
diose enterprise in his entire history: 
the establishment of a global control 
mechanism, a population servo, which 
would keep the world's population at a 
desired level. It is depressing to dis- 
cover the complete lack of comprehen- 
sion of the dimension of this problem 
in a leading demographer, who seriously 
believes that sending gadgets to the 
"underdeveloped" will quickly alter 
their ancient cultural habits. He even 
dares to cite the recent fast decline 
of the birth rate in Japan. Indeed, there 
were only three gadgets involved: a 
curet, a dilator, and penicillin. With 
these, in the years 1950 to 1956, about 
12 million successful abortions were 
carried out, reducing the live-birth rate 
in Japan from 3 percent to 1.8 percent 
(4) and thus demonstrating-after 
Coale-the comforting principle of re- 
duced birth rates with improved tech- 
nical skill. 

The tragic error made by Coale and 
others of his school of thought is to in- 
sist that mankind has to be treated- 
like fruit flies-as a set of independent 
elements whose only properties are their 
fertility and their mortality schedules, 
which are established ad hoc by looking 
into census figures. Very little indeed 
can be expected from such an approach, 
which not only fails to describe the 
past of the human population beyond 
a dozen generations (5) but also is 
invalid for projecting population trends 
over such short an interval as only one 
generation (6). Therefore, it does not 
come as a surprise that recognition of an 
obvious trait in man-namely, his ca- 
pacity to form coalitions, the ability of 
two men jointly to do things which the 
two independently are never able to 
achieve-immediately leads to expres- 
sions which adequately describe human 
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population growth over several hundred 
generations, from the prehistoric past 
up to today. As we pointed out, the 
process which governed the growth rate 
for a couple of thousand of years and 
which is still acting today, exhibits a 
most dangerous intrinsic instability, 
which is now-so to say-around the 
corner. It is clear that this process has 
to be interrupted, and, as we believe 
we have shown, to suggest stepped-up 
industrialization is to propose to put out 
a fire with gasoline. 

The real problem is that today we 
have to prepare each single member in 
a family of 3 billion to face soon a de- 
cision-namely, either to persist in en- 
joying his children and to pay for it 
by having no more than two and re- 
maining mortal, or to reach for indi- 
vidual immortality and remain childless 
forever. In 20 years, of course, 4 bil- 
lions will have to make this decision. 

HEINZ VON FOERSTER 
PATRICIA M. MORA 

LAWRENCE W. AMIOT 
Department of  Electrical Engineering, 
University of  Illinois, Urbana 
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Reciprocal Disarmament 

I have not as much hope today for 
the advancement of science as I have 
fear for its retrogression, or even ex- 
tinction-a process in which (in my 
opinion) many scientists and technolog- 
ists are aiding, either by their indiffer- 
ence to the diversion of scientific dis- 
covery to purposes of destruction or by 
active furtherance of such diversion. 
How sadly must the shades of Newton 
and Boyle, Thomson and Rutherford 
regard the great edifice they founded, 
threatened today by the indifference of 
their successors to its perversion. To- 
day, as in Galileo's time, scientists dare 
not publish their results. The founders 
of science had to contend with the peo- 

ple's fear of sorcery. Not very different 
today is the reaction of a considerable 
section of a misunderstanding and re- 
volted public. A few days ago, on tele- 
vision,-I heard it suggested that we 
emulate Herod by killing all scientists 
at birth, but this I think would be 
going too far. 

From a humanitarian standpoint I 
still believe that science is capable, if 
properly applied, of advancing the real 
happiness of mankind. In this matter I 
don't say that scientists have any partic- 
ular responsibility, for actually science 
in its inception had to force itself, so 
to speak, upon the world. But now that 
it has grown to the point where its dis- 
coveries threaten the very existence of 
man, the case is very different. Sci- 
entists cannot escape responsibility for 
the results of their work, nor should 
they dare, if they have joy in discovery 
or if they value their own lives, to take 
a passive attitude toward war or to 
leave the control of atomic energy to 
politicians. 

Ever since war became spatially three- 
dimensional, politicians have been 
promising to control it by traditional 
methods-attempting by diplomacy to 
prevent nationalism from asserting its 
prerogatives by military force. For half 
a century now these three forces have 
been cooperating to bring about the 
present crisis. A practitioner of the 
scientific method cannot be content to 
adhere to custom until the bombs be- 
gin to drop. Because one method fails, 
will he refuse to try another? 

I believe it's time to try a new experi- 
ment. Regarding diplomacy, Henry 
Kissinger says: "It is not an accident 
that the diplomatic stalemate has be- 
come more intractable as weapons have 
grown more destructive . . . the in- 
creasing horror of war has made the 
progress of negotiations more difficult." 
Jerome Wiesner in Daedalus specif- 
ically states the difficulties and dangers 
of diplomatic disarmament conferences. 
Shall we trust our existence to such 
methods much longer? (Let us hope 
that the two conferences now arranged 
will produce results; nevertheless, let 
US be prepared for failure.) 

Long experience of human affairs 
tells us that in all complex attempts at 
accomplishment there comes a time 
when discussion must cease and action 
must begin. Because of this experience 
all organizations have executives, one 
of whose qualifications must be courage 
to act. In the past, executive interven- 
tion in international affairs has often 
meant the start of a war. But since we 
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are assured that war today is "unthink- 
able," let us now think how our Presi- 
dent could initiate the attainment of 
world peace. 

He has the power to start a disarma- 
ment process, a necessary prelude to 
the establishment of world law. The 
reciprocal disarmament plan proposes 
that the President order the destruction 
of 2 percent of each class of our arms 
and then invite all nations to follow suit. 
If they should reciprocate, he would 
have another 2 percent destroyed, and 
so on. Midway in the process we would 
begin to turn over arms to a World 
~ " t h o r i t ~ ,  which would thus grow in 
strength to become the single deterrent 
against any individual nation's aggres- 
sion. This process would give industry 
time to adjust: would create a favorable 
climate for the organization of world 
law; and would continually preserve the 
balance of power until the World Au- 
thority attained "superpower." Further- 
more, the plan promises, as a by-prod- 
uct, to break the deadlock on inspection 
procedure that has wrecked previous 
conferences. 

Doubtless in in~plementing this proc- 
ess we would make some mistakes. but 
we would not be making the supreme 
mistake of talking until it is too late. 

I R V I N G  F. LAUCKS 
Post Ofice Box 607, 
Healdsburg, California 

On Educating the Public 

Perhaps 1 may add something useful 
to James E. McDonald's letter [Science 
133, 1271 (21 Apr. 1 9 6 1 ) l .  Stung by 
repeated references to the callousness 
and indifference of scientists in the face 
of a threat of all-out nuclear war, and 
alarmed by the misinformation pub- 
lished by people who might be expected 
to know better, we at this university 
undertook a twofold project to educate 
the public. The first part of the project 
consisted of a series of 2 6  lectures on 
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There are a number of factors which alert 
investigators must constantly scrutinize 
and evaluate if biological experimenta- 
tion is to result in maximum productivity. 

One of the most important of these is 
the relationship of one factor to another. 
For should the reaction of these relation- 
ships be overlooked, variations in ex- 
perimental results would be hard to trace. 

What are these relationships? Some of 
the more basic ones are the relationship 
of nutritional requirements to: body sur- 
face area; energy-amino acid content of 
the diet; food intake. And within the 
nutrients themselves, many other rela- 
tionships exist. Relationships such as 
those indicated by an optimum balance 
between essential amino acids; the effect 
of change in the calcium-phosphorus ra- 
tio; and the sparing effect of niacin on 
the tryptophane requirement. 

Some relationships are more complex 
than others. For example, one of the 
most critical relationships which the in- 
vestigator should consider is the relation- 
ship of physiologic status and nutritional 
deficiencies. This relationship is indicated 
when nutritional abnormality results in 
a diseased state. Often this presents a 
perplexing problem because systemic 
disease unrelated to nutrition may precip- 
itate a nutritional deficiency even though 
normally adequate intake of nutrients is 
maintained. The use of diets improperly 
balanced and controlled (from a quality 
or manufacturing viewpoint) could cause 
even further variations in findings. 

Rockland Laboratory Diets have been 
carefully balanced to meet the specific 
laboratory animal's nutritional require- 
ments and their formulation remains con- 
stant. This permits the investigator to 
relate one experiment to another without 
introducing dietary variables outside of 
his control. Thus, the investigator can 
depend on Rockland to provide good 
nutrition for his animal charges with a 
minimum of experimental variations due 
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as could usefully be presented through 
this medium was provided. 

As a result of these two projects I 
have come to the following conclusions. 
First, and most disturbing, there is a 
very strong tendency among scientists 
who are specialists in the field of radia- 
tion damage to imagine that other sci- 
entists who are not specialists in the 
field are well informed upon the subject. 
This is certainly not the case, and in the 
preparation of our television programs 
we have had to wade through a plethora 
of material, usually confusing and badly 
presented, in order to obtain some sort 
of rational picture suitable for presenta- 

tion to our colleagues and the general 
public. Some of the facts are certainly 
well summarized in McDonald's letter, 
but I have no confidence that more than 
a very small proportion of the scientific 
fraternity really understands the signif- 
icance of the problem. 

Second, it is quite obvious that the 
public as a whole does not wish to be 
informed upon this subject. In my na- 
ivet6 I confidently expected that for 
such an exciting series of lectures, given 
by national experts, we should have a 
full lecture theatre. In fact, the number 
of registrations in this city of 250,000 
inhabitants was fewer than 100; the at- 
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through 113 separate analytical tests t o  keep them uniform for your most 
stringent requirements. 

T o  help you too, they're always of the  highest purity, exceeding Arneri- 
can Chemical Society standards. And you get the convenience of single- 
trip cartons, dripless sleeves, safety grips on 5-pint bottles, and color-coded 
caps and labels. 
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local laboratory supply house or  write for list of suppliers. Industrial & 
Biochemicals Department, N-2545S, Wilrnington 98, Delaware. 

BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 

IC. U_s.,.r.o.r 

tendance fell markedly as the series 
progressed, and this was no reflection 
on the lecturers, some of whom gave 
really outstanding presentations. As far 
as our television audience is concerned, 
we have reason to believe it is negligible; 
it is, of course, impossible for a person 
to judge his own performance, but we 
believe that our presentation has not 
been inadequate. The program is put on 
at a time of day when TV viewing is at 
a minimum (12 noon on Sunday), and 
this in itself is perhaps some commen- 
tary on the value placed on educational 
TV. 

Third, it is rather easy to write a 
striking novel or film script on the sub- 
ject of a global catastrophe, but it is not 
so easy to write one on the basis of our 
present knowledge of fallout. There was 
some beauty in On the Beach, but it is 
difficult to imagine a novel based on life 
during a nuclear attack that would be 
anything but sordid and depressing. I 
think this is the reason such a novel has 
not been written. 

There is no doubt that the public has 
many misconceptions. To choose an ex- 
ample at random, despite the care that 
we took to deal accurately with the 
problem of radioactive dust in the lungs, 
it has been inferred by some of our 
audience that in minimizing this hazard 
we were, in fact, not quite telling the 
truth. I am afraid that the plain fact is 
that the problem is seen by the public 
in terms of black and white, whereas it 
is, of course, in tones of the subtlest 
gray. I see no hope whatever of reach- 
ing an understanding with the general 
public on this or any other aspect of 
modern military technology, and I think 
that perhaps we educators are wasting 
our time in thinking that such education 
is possible. 

JOHN HART 
Department of Physics, Carlton 
University, Ottawa, Ontario 

Changes in Liver Function 

A recent report by du Buy and 
Showacre (I) ends as follows: "Also, 
further information might be obtained 
about the locus of action of tetracyclines 
in cases where complications occur re- 
sulting from prolonged therapy-for 
example, liver degeneration (10)  --or 
about the primary site of action of these 
compounds in susceptible microorgan- 
isms." 

An examination of the cited reference 
by the Army Medical Center group 
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(2) shows no mention of liver degen- 

l iquids 

- 
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S T I R - P L A T E  

Combines a continuously variable 
magnetic stirrer and a stepless, 
precision-controlled hot plate. 
Lets you stir and heat liquids 
simultaneously . . . or do either 
independently. Magnetic stirring 
action stirs liquids in closed or 
vacuum-sealed systems, odd- 
shaped, narrow-necked, and 
other flat or curved-bottom con- 
tainers. 7!4" square hot plate 
thermostatically controlled over 
entire range to 700°F. Price 
complete with two stirring 
magnets and 5' cord, $84.50. 
Write for literature and name 
of nearest dealer. 

eration resulting from tetracyclines. On 
the contrary, this reference states that 
"one might consider the possibility" 
that chlortetracycline rather selectively 
depresses liver function, "but there is 
nothing to suggest such a possibility." 
The reference relates to a decline in the 
excretion of urobilinogen caused by 
changes in the intestinal flora resulting 
from the administration of chlortetra- 
cycline, and the authors support the 
concept that urobilinogen is formed by 
the action of intestinal bacteria on 
urobilin. 

In other studies at the Army Medical 
Center (3), no significant changes in 
liver function resulted from the adminis- 
tration of chlortetracycline to rats, dogs, 
and human subjects, and other investi- 
gators have reported the alleviation of 
dietary hepatic necrosis in rats by this 
antibiotic (4). The various findings 
were reviewed by Hines (5). 

THOMAS H. JUKES 
American Cyanamid Company, 
New York, New York 
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Reference (10) in our report should 
have been to an article by V. M. Sborov 
and D. A. Sutherland, "Fatty liver fol- 
lowing aureomycin and terramycin 
therapy in chronic hepatic disease" 
[Gastroenterology 18, 598 (1951)l in- 
stead of the article cited. These work- 
ers observed a temporary change in 
liver fat after Aureomycin and Ter- 
ramycin theiapy in chronic hepatic 
disease, and they compared these liver 
changes with other side effects reported 
in the literature to follow administra- 
tion of tetracyclines. 

Reference might also have been made 
to Yesner and Kunkel (I) or to Lep- 
per et 01. (2). The latter reported that, 
after administration of large intravenous 
doses to a number of patients, in addi- 
tion to oral doses, in liver sections 
"there was much small vacuolization 
of the cytoplasm, with irregular frag- 
mentation." In such cases the micro- 
scopic observation of changes in 
mitochondria in living liver cells by 
the technique described by us might 
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lating."-The Lancet. 1919. 236 pp. $9 
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supply further information regarding 
the nature of the changes leading to 
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fatty metamorphosis (reversible fatty 
degeneration or, preferably, infiltration) 
of the liver. Regarding the nomencla- 
ture used, see (3). We, of course, did 
not intend to imply that in tetracycline 
therapy, as presently used, permanent 
liver damage will occur. 

H. G. DU BUY 
J. L. SHOWACRE 

National Institute of Allergy 
and Infectious Diseases, 
Bethesda, Maryland 

1. R. Yesner and P. Kunkel, Yale 3. Blol. Med. 
23, 299 (1951). 

2. M. H. Lepper, C. K. Wolfe, H. J. Zimmer- 
man, E. R. CaldweU, H. W. Spies, H. F. 
Dowling, A.M.A. Arch. Internal Med. 88, 271 
(1951). 

3. W. Boyd, The Pathology of Internal Direases 
(Lea and Febiger, Philadelphia, rev. ed., 
1940). p. 339. 

Anonymous Reviewers 

The letter by R. F. Shaw in Science 
[133, 1275 (1960)l impels me to raise 
another issue connected with the pub- 
lication of scientific manuscripts- 
namely, the anonymous -reviewer sys- 
tem. The anonymous reviewer system 
does well enough nine times out of 
ten, but it is intrinsically objectionable. 
What editor would pay attention to 
an anonymous communication? Why 
should the author of a scientific manu- 
script submit to such anonymous com- 
munications? Indeed, why should any 
objective revgwer hesitate to put his 
name to his opinion? Are not scientific 
book reviews signed? 

SAMUEL RAYMOND 
Pepper Laboratory of Clinical Medicine, 
University of Pennsylvania, 

Primary and Secondary Carcinogens 

Although many chemicals have been 
shown to have toxic effects when tested 
in animals, their use as food additives 
is permitted at specified levels and for 
specified purposes. This is because the 
severity and incidence of the toxic ef- 
fects are related to the dose, a "no- 
effect" level being demonstrable. 

However, when a substance has been 
found to be carcinogenic, its use in 
food is considered by many scientists 
to be unsafe, regardless of the intake. 
The reason for this is that the carcino- 
genic property, in relation to other 
toxic effects, appears unique, and a 
threshold dose has not been conclusive- 
ly established. ' 

I WHY LIQUID NITROGEN PROVIDES THE 
MOST SATISFACTORY SYSTEM FOR 
PRESERVING BIOLOGICAL MATERIALS 

To preserve biological materials indefinitely, very low temperatures are re- 
quired. Only at temperatures below -130°C. (202°F.) is all chemical and 
physical activity reduced to a negligible level. 

Only with liquid nitrogen (-196"C., -320°F.) can you obtain safe, eco- 
nomical long-term storage . . . for months, years, even centuries. 

Liquid nitrogen does not react with the materials with which it comes in 
contact. It has no effect on the pH of solutions. 

HOW LIME PROVIDES USERS OF LIQUID 
NITROGEN WITH A MORE COMPLETE 
SERVICE THAN ANY OTHER SOURCE 

Only LINDE provides Total Liquid Nitrogen Service-freezing equipment, re- 
frigerating storage equipment, and nationwide availability of liquid nitrogen. 

. - --- -- 

THE BF-1 FREEZER - a new liquid nitrogen LNR-25 -B  REFRIGERATOR-non. 
freezer especially designed for laboratory use. mechanical, keeps 348 cubic inches of 
Accurate and automatic control of optimum product between -185'C. (-300°F.) 
cooling rates. Provides a low-cost freezing sys- and -196'C. (-32O0F.). Low evapo- 
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It is perhaps correct and certainly 
prudent at this time to assume that 
there is no threshold dose as far as 
"primary" carcinogens are concerned. 
However, there are a number of "sec- 
ondary" carcinogens, the carcinogenic 
activity of which is consequential to 
some other effects of these chemicals. 
For example, a substance when admin- 
istered in large quantities may precipi- 
tate out from the urine and form blad- 
der stone. The bladder stone in turn 
irritates the bladder, and as a result 
malignant tumor may develop. 

A pharmacological action may also 
be the cause of cancer. For example, 
substance X inhibits the formation, re- 
lease, or activity of thyroxin. This in- 
hibition, among other things, raises the 
blood level of thyrotropic hormone. 
Malignant tumors in the thyroid may 
then develop, as a result of excessive 
stimulation by the thyrotropic hormone 
and possibly other factors. Since the 
solubility of a substance in the urine 
and the thyroxin-depressant action as 
well as other, similar pharmacological 
actions are readily definable and a "no- 
effect" level can be established, it ap- 
pears that a noncarcinogenic dose exists 
in these cases. In other words, a safe 

dose for use of these chemicals as food of the words contained in the title of 
additives may be worked out by the a paper. The keyword-in-context index, 
procedure adopted for chemicals pos- which was f is t  proposed by Luhn (2) 
sessing other types of toxicological and which is now exemplified by the 
action. Chemical Titles current awareness serv- 

It may be argued that this proposal ice of the American Chemical Society, 
is not helpful because the mode of ac- illustrates the use of titles in this man- 
tion of most carcinogens is unknown. 
However, if this distinction were more 
generally recognized, there would be 
incentive for scientists to carry out 
further research along this line. 

F. C. Lu 
Food and Drug Directorate, 
Department of National Health and 
Welfare, Ottawa, Canada 

Indexing 

ner. 
Regarded analytically, a title may 

therefore be considered to be a collec- 
tion of terms that help a reader to clas- 
sify the paper in his mind, together 
with a set of connectives to show the 
relation of the terms to one another. 
Thus, if titles are to be used for ma- 
chine preparation of concordances, the 
burden of providing suitable terms is 
in the hands of the author and the 
journal editor. Provision of suitable 
terms should be, not a "slight extra 
burden," but the key consideration in 

Taken in the context of mechanical titling a paper. 
handling of information, the point Authors might, for instance, write 
raised by John R. Clark (I) has im- down the terms they consider most 
portant implications. Given a lexicon suggestive of the content of their 
of those words not to be indexed, elec- papers, then supply the necessary con- 
tronic computers can create concord- nectives in order to form the title. Of 
ances from any portion of a paper, course, if the author has prepared 50 
from the title up to the full text. A new chemical compounds he cannot 
rapid, relatively inexpensive method of list all of them in the title. As a gen- 
preparing a concordance is to make use eral rule, one might say that he should 

use the most specific generic term (or 
small group of generic terms) avail- 

I able to him. 
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In terms of a thorough subject index, 
Clark has made the problem appear to 
be overly simple. The author of a 
paper is an authority on the work he 
has done, but there are problems of 
semantics, synonymy, specificity versus 
generality of terms, and nomenclature 
with which the untrained author can- 
not be expected to cope. The amount 
of time necessary to train an indexer 
is not available to scientist-authors. In 
addition, an author would find it time- 
consuming to try to decide which 
terms would be of interest to scientists 
in fields other than his own. Fleischer 
and Hooker have illustrated this point 
with regard to abstracts (3). 

"Suitable standard systems of index- 
ing" seem to be a practical impossibility 
for authors where traditional subject 
indexes are concerned. Authors do have 
the opportunity to improve titles so as 
to make machine-prepared concord- 
ances more effective. 

ROBERT R. FREEMAN 
Chemical Abstracts Service, 
Ohio State University, Columbus 
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m IMAGE CONVERTER CAMERA is said to 
be capable of exposure times varying 
from 3 to 200 nsec. Three-picture 
series can be made at rates of 0.5 to 
20 million exposures per second. Writ- 
ing speed for streak photographs is 
said to be 4 to 1000 mm/psec. In oper- 
ation, the light image is converted into 
an electron image by an image-con- 
verter tube. The electrons carrying the 
picture information are accelerated to 
focus on a fluorescent screen produc- 
ing an intensified image. The image is 
photographed by conventional means. 

A gating grid placed in the path of 
the electrons serves as a shutter by 
preventing the flow of electrons. Shut- 
ter speed is said to be limited only by 
the pulse-forming circuitry. Exposure 
times are changed by varying duration 
of the pulse. A series of exposures can 
be made )by deflecting the electron 
image to different positions on the 
fluorescent screen. This deflection is 
accomplished by applying a rectangular 
pulse to deflection electrodes in the 
tube. The deflection pulse is applied 
before applying the gating pulse to the 
grid and terminated after the gating 
pulse. In streak operation, the gating 
grid is pulsed to a positive potential 
for the duration of the exposure, and 
the image is swept across the fluor- 
escent screen by applying a linear sweep 
voltage to one deflecting electrode. The 
writing speed is varied by varying 
the sweep-voltage rate. The camera 
is equipped with interchangeable backs. 
(Space Technology Laboratories, Inc., 
8929 Sepulveda Blvd., Los Angeles, 
Calif .) 

Circle 1 on Readers' Service card 

New Products 

LIQUm RHEOSTAT is a ~ 0 n t i n ~ 0 ~ S l y  
adjustable resistance for use in high- 
power, high-current applications with 
60 and 400 cy/sec a-c or d-c electrical 
requirements. The rheostat consists of 
a single fixed stainless-steel electrode 
and a second cooled tubular electrode 
immersed in an elecrolyte tank. The 
second electrode is raised or lowered 

to provide adjustment of resistance. 
The system tank, pumps, heat ex- 
changer, cooling-system coils, and pro- 
tective controls for electrolyte tempera- 
ture and level are integral parts of the 
system enclosure. Standard units that 
operate above 50 kw consist of three 
isolated rheostat banks adjusted by a 
single electrode drive. The 50-kw model 
requires input water flow of 10 to 15 
gal/min at 20 to 31 lb/ina. (U.S. Con- 
trols, Inc., 410 Fourth Ave., Brooklyn 
15, N.Y.) 

Circle 2 on Readers' Service card 

VACUUM EVAPORATOR ACCESSORY (Fig. 
1) consists of a series of collars which 
fit in the vacuum system between the 
bell jar and the base plate. Around the 
collar are a number of ports with iden- 
tical flange fittings for feed-through 
access. Available feed throughs include: 
high and low voltages and currents, 
cooling water, radio-frequency heating, 
nude ionization, discharge and thermo- 
couple gages, controlled leak, and 
others. Collar-baseplate combinations 
as one-piece assemblies are available. 
(Vacuum Technology, Inc., 7933 Glo- 
ria Ave., Van Nuys, Calif.) 

Circle 3 on Readers' Service card 

m STEREOSCOPIC MICROSCOPE (Fig. 2) 
features magnifications of 6, 12, 25, 
and 50, selected by rotation of a hori- 
zontal drum, maintaining a constant 
working distance of 96 mm. Accessory 
eyepieces and attachment objectives 
provide a total range of 5- to 200-times 
magnification. An interpupillary-dis- 
tance scale permits simple readjust- 
ment to previous settings. Accessories 
include wide-field eyepieces, various 
light sources, stages, and polarizing, 
photographic, and measuring attach- 
ments. (Wild Heerbrugg Instruments 
Inc., Port Washington, N.Y.) 

Circle 4 on Readers' Service card 

m FLUOROMETER is a self-balancing in- 
strument that provides direct readout 
and outputs for various types of re- 

The information reported here is obtained from 
corders or controllers. Full kcale on the 

manufacturers and from other sources considered sensitive range 
to be reliable. Neither Science nor the writer as- about 2 Darts Der billion of auinine 
sumes responsibility for the accuracy o f  the in- - .-~------- 
formation. A Reader~  Service card for use in sulfate. li range multiplier provides 
mailing inquiries concerning the items listed is Steps of 1 : 3 : 10 : 30; additional expan- 
included on pages 1861 and 1951. Circle the de- sion is accomplished by neutral-density partment number of the items in which you are 
interested on this card. filters. Output of 0 to 1 mv or 0 to 10 

mv is available for recording; the out- 
put signal is adjustable to 2 5  percent 
from the desired setting. Linearity is 
said to be 2 percent and readability 
2 5  percent or better. Time constant is 
4 sec for 90-percent response to a step 
change in sample concentration. Out- 
put impedance is approximately 100,- 
000 ohms on the 0- to 1-mv range and 
10 ohms on the 0- to 10-mv range. Line 
voltage variation between 105 and 130 

or frequency variation between 50 
and 60 cy/sec, is said to cause less than 
&2 percent of full scale variation. A 
variety of sample handling devices is 
available mounted on interchangeable 
doors. (G. K. Turner Associates, 2524 
Pulgas Ave., Palo Alto, Calif.) 

Circle 5 on Readers' Service card 

ULTRASONIC EYE PROBER is said to 
visualize soft tissues of the eye and to 
reveal conditions that cannot be de- 
tected with other instruments, including 
such conditions as detached retina, 
tumor in an eye that is opaque because 
of cataract or hemorrhage, foreign 
bodies, and lesions behind the eye. In 
operation, high-frequency sound is gen- 
erated by a quartz crystal. Ultrasonic 
echo signals are picked up by a micro- 
phone and displayed on a cathode-ray 

Fig. 1. Vacuum evaporator accessory. 

- 
Fig. 2. Stereoscopic microscope. 
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tube, producing on the viewing screen 
a detailed cross-section picture of the 
eye. (General Precision, Inc., 63 Bed- 
ford Kd., Pleasantville, N.Y.) 

Circle 6 on Readers' Service card 

m ZONE REFINING APPARATUS produces 
temperatures said to be as high as 
6000°F by electron-beam bombard- 
ment. 'The apparatus is said to be ca- 
pable of being used to purify and grow 
single crystals of refractory metals such 
as molybdenum, tungsten, tantalum, 
vanadium, and columbiuni, refractory 
riietal compounds. and ceramics. Source 
of electrons is a tungsten enlitter en- 
closed in a scanner with a beam-focus- 

ing device. The stream of electrons is 
concentrated in a narrow zone. When 
the zone reaches the molten state, the 
scanner moves on and continues to pass 
up and down the specimen. The num- 
ber and speed of passes can be put 
under the control of an automatic pro- 
gram drive. Control of specimen ten- 
sion and compression is effected with 
a reversible motor control. Impurities 
in the specimen rod are either vapor- 
ized in the chamber, where a high 
vacuum is maintained, or concentrated 
at both ends of the specimen and sub- 
sequently cut off. The equipment in- 
cludes a 6-in. diffusion pump, a 6-in. 
gate valve, and a liquid-nitrogen trap. 

An automatic constant-beam-current 
feedback control is said to ensure 
smooth and concentric crystals. Spec- 
imens from 5 to 15 in. long and up to 
3/16 in. in diameter can be used. 
(MKC Manufacturing Corp., 47 Ruena 
Vista Ave., Yonkers, N.Y.) 

Circle 7 on Readers' Service card 

INFRARED CRATING SPECTROMETER i9 
a compact instrument measuring 5.5 
by 6.0 by 10.5 in. and weighing les$ 
than 7 lb. The spectrometer will scan 
the spectral range of 1.5 to 4.5 in 
3.0 sec with resolution said to be better 
than 0.1 ,L. Other spectral regions may 
be selected to suit the application. The 
electrical output of the instrument is 

7 commutated so that information re- 

PRECISE VERSATILE SENSlT lVE 

EXC e pti o n a 1 a c c u ra c )/ . . . New 

r --a-ww--*--- --f 

SIMPLE 

lated to the analysis of spectral radia- 
tion (for example, internal calibration, 

and chopper detector ten~perature temperature) amplifier may be zero, ~ b -  

SIMPLE ! 

served between ;cans. performance is 
said to be virtually unaffected by vibra- 
tion or acceleration to 15 grav. (Block 
Associates, Inc., 385 Putnani Ave., 
Cambridge 39, Mass.) 

Circle 8 on Readers' Service card 

r MEMBRANE PILTElZ is a thin micro- 
porous plastic material with controlled 
micron-si~e pores. The material is said 
to be strong, flexible, and easy to 
handle. Filters are available in sizes 
from ?h to 20 in, in diameter. Color 
of the filter is dark green for optimum 
visibility of particles collected. (Gel- 
man Instrument Co., 106 N. Main St., 
Chelsea, Mich.) 

Circle 9 on Readers' Service card 

for carotene determinations is formed 
of polypropylene and is packed with a 
mixture of diatomaceous earth and 
activated magnesia with sodium sulfate 
in a 1-crn layer above the absorbant. 
Cotton batting plugs are placed at the 
top and base of the packing, and the 
tube is sealed at both ends. (Labora- 
tory Construction Co., 881 1 Prospect, 
Kansas City 32, Mo.) 

Circle 10 on Readers' Service card 
f '  i i_ . . , )  .Ybw. - ---- 1 . MACHINE TOOL CONTROL is capable of 

SIMPLE I! 1 performing positioning or contouring, 
or both, from a standard punched-tape 

UN-TEST@ is a new phenate-hypochlorite method for colorimetric quantitation of urea nitrogen 1 
in serum, plasma or urine. Test is performed by incubating specimen with buffered urease, add- 
ing two other reagents, incubating, and reading color absorbance. For apparatus, UN-TEST/ 
employs only simple pipettes, test tubes and a colorirneter. The three reagents required are 1 
stable, easy to prepare and are added in convenient quantities. 1 
UN-TEST is supplied in compact kits, each containing 20 ml dried Buffered Urease; 5 gm con- 1 
centrated Phenol Color Reagent; 14 ml concentrated Alkali-H~pocklorite Reagent. Kit provides I 
sufficient material for 100 specirnen or control tests. List No. 69-000. i 
For standardization or control, use Hyland Clinical Chemistry Control Serums, Normal a~td i  
Abnormal. 

I 

IIYLAND LABORATORIES 
4501 Colorado Blvd., Los Angeles 39, Calif. /Branch office: 160 Lockwood Are . ,  Yonkers, N.Y. 

program. Numerical positioning con- 
trol is used where only point-to-point 
control is required without regard to 
the path followed between points. The 
control is for machines with linear or 
rotary motions, or both, controlled 
sin~ultaneously or sequentially. To 
program the machine, a standard I-in. 
verforated tape is prepared by a typist 

copies pbsition coordinatks from a 
The numerical contouring 

controls the sirnul- 
taneous position of any two linear mo- 
tions of a machine tool. Contouring 
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MEASURE VACUUM GLASS ABSORPTION 
CELLS made 

by KLETT 
loa3 to Torr ACCURATELY 

. . . with NRC's Nottingham Vacuum Gauge 
NRC Equipment Corp.'s ultra-high vacuum gauge is the only 
unit which permits you to know-accurately-the actual pres- 
sures being measured in the ultra-high vacuum range. 
NRC Model 761A provides a grounded shield coating which 
prevents space charge build-up, giving you uniform stability 
a t  low pressures. Grid structure closures a t  both ends of 
gauge prevent end-loss of ions . . . results in more uniform 
sensitivity over a wider pressure range. 
Two separate filaments enable you to measure pressures 
below normal gauge range-to 10-1Vorr. Low amplifier sen- 
sitivity with 100 % negative feedback provides stable, 100 % 
linear amplification. . . eliminates effect of stray signals. 

readings down 
t o  1 0 - 1 2  Torr,  
use the N R C  
N o t t i n g h a m  
vacuum gauge. 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimetffr-- 
Calorimeters - Nephelometm - Fluorimeten- 
Bio-Colorimetas - Comparators - Glass Stand- 
ards-Klett Reagents. 

fl 

Klett Manufacturing Co. 
179 Eut 87 Stnet. New Yo* N m  York EQUIPMENT 

tPORATlOl 
A Subsidiary of  

National Research Corporation 

I 
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breaks down into straiglit lines, slopes, 
and arcs. With a desk calculator, data 
from a drawing is arranged in sequence 
on the manuscript which is copied 
onto punched tape. Contour path is 
provided by function generators with 
linear or circular interpolation selected 
by program. A position feedback unit 
compares position with the command 
to provide position information to a 
servo that keeps the motions syn- 
chronized. A manual feed override is 
provided for all motions. (General 
Electric Co., Schenectady 5, N.Y.) 

Circle 11 on Readers' Service card 

C O M P L E T E  A P P A R A T U S  f o r  r- 
ZONE ELECTROPHORESIS 

with PAPER, STARCH, AGAR 
and almost all other known media! 

-\<.\ 
- The most complete and 

flexible electrophoresis 
apparatus ava i lab le ,  
with accessories for all 
electrophoretic m e t  h - 

/ 

/ 
ods using solid media. 

THREE-BEAM CATHODE-RAY TUBE 
electrostatically focused and deflected; 
each beam is controlled independently 
with common accelerator and heater 
connections. Each beam scans a sepa- 
rate screen area permitting three simul- 
taneous displays. The screens are me- 
talized. The tube face is rectangular 
and measures 4 by 6 in. (Allen B. Du- 
Mont Laboratories, Clifton, N.J.) 

Circle 12 on Readers' Service card 

ONE BASIC MlGRATlOh 
CHAMBER can be adapted to 
all media 

D.C. POWER SUPPLIES 

AGAR CUTTERS FOR 
IMMUNO SLIDES B * " ! 

For complete information and price, 
please send for Bulletin S3-1000 

DIGITAL RECORDING SIMULATOR per- 
mits analysis of digital drum, disk, and 
tape recording systems at frequencies 
up to 600 kcy/sec. The self-contained 
unit will record RZ, NRZ, and phase- 
modulation signals at record amplifier 
impedances from 50 to 2000 ohms. 
voltages from 5 to 50, and peak record- 
ing currents up to 270 ma. The instru- 
ment contains a pattern generator of up 
to 7 bits in any combination with a self- 
contained trigger to allow evaluation 
of the pattern generated at any pulse 
density. A calibrated playback ampli- 
fier with any sensitivity down to 10 pv 
is included. (General Instruments 
Corp., 3216 W. El Segundo Blvd.. Haw- 
thorne, Calif.) 

LABORATORY APPARATUS 

BUCHLER INSTRUMENTS, INC. 
514 West 147th Street, New York 31, N. Y. 

PRECfSfON INSTRUMENTS 
ADirondock 4-2626 

HOROUGH I MIXING 

VERSATILE d 

VORTEX JR. 
MIXER m. Cirde 13 on Readers' Service card 

SPRAY EVAPORATOR USeS a rotating, 
stainless-steel spray agitator that picks 
up the solute and solvent and sprays 
them evenly onto the heated walls of the 
flask. The small droplets are flattened 
on the walls of the flask. The agitator 
is driven by a constant-speed, spark- 
proof motor. A side funnel permits 
addition of material during operation; 
a needle valve for adjustment of rate 
of addition is optional. The system is 
said to be vacuum tight. (Nester and 
Faust, 2401 Ogleton Road, Newark, 
Del.) 

Circle 14 on Readers' Service card 

Convenient  
Etficient M i x i n g  
Just hold the tube o other 
verrcl ~n your hond ... prcrr 
it ogcinrl Ihe revolving nro- 
orene C U D .  A vortex forms 

With artificial satellites already launched and 
space travel almost a reality, astronomy has 
become today's fastest growing hobby. 
Exploring the skies with a telescope is a 
relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page 
illustrated articles on astronomy, observing. 
telescopes and accessories. I t  is of interest 
to both beginners and advanced amateurs. 

bt once fbr irnmedlcle mi 
ing ocl;on ! 

CONTENTS INCLUDE: 
3 . .  . lrv Rods 

Obrwrin! the sun, moon, planets and wtndas of the sky 
Constellation man . Hints tar observers G~marr ot tc~esmnc I NO rrnger  Capping 

Nc 

tams HOW to ;heate a telescope ~sbphottfl;hy I Saves t ime ond enerqy. F o r  use whenev 
. . works w 

tubes  . . 
r  Erlenmeyc 

. all s ize !  
?r nosks  . . 

smoll  s i z e  
Square o r  : 

I -  
-- - 

I Please rush to me, FREE of charge, 1 
IUNITRON'S OBSERVER'S GUIDE and TELESCOPE1 
I CATALOG # 4 4 - 3  I 
I I 

= INFRARED RADIOMETER is a minia- 
turized filter-type instrument weighing 
less than 3 Ib. Incoming radiation to the 
radiometer is modulated by a segmented 
chopping wheel and passed through a 
filter to a calcium-fluoride lens that 
focuses the radiation on a lead-sulfide 
detector. The detector output is ampli- 

haped tube 

sk  y o u r  l o b o r a t o r y  s u p p l y  
dealer f o r  defa,ls, or write 
d~rectly I0 

SCIENTIFIC INDUSTRIES, INC. 
Dept. 5-6. IS Park Slreet 
5prinpheld 3, \ln*~acl~u\elt$ 

-- S E E  O U R  E X H I B I T  

: Street I 
I 
I 

State - I L2 -,,,,,,,,,,,,,,, , Nnt ' i .  Chem. Exposition. Chiangn. Sept. 5-8 
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fied with synchronous rectification 
which serves to isolate the measured 
radiation from spurious unmodulated 
energy. The instrument can withstand 
accelerations up to 20 grav and severe 
environmental conditions. (Block As- 
sociates, Inc., 385 Putnam Ave., Cam- 
bridge 39, Mass.) 

Circle 15 on Readers' Sewice card 

STATISTICAL SAMPLERS for teaching 
concepts of probability consist of sealed 
boxes containing numbered or colored 
spheres. A set of three samplers permits 
the student to perform surveys and tests. 
Each experiment is tied to a sampling 
box that enables the student to take and 
record results of repeated experiments. 
(John W. Morse, 124 West Lake Rd., 
Penn Yan, N.Y.) 

C i l e  16 on Readers' Service card 

BLOOD FLOWMETER permits measure- 
ment of flow through intact vessels in 
the range 5 ml to 10 lit./min. A gated 
sine-wave circuit synchronized with a 
pulsing electromagnetic field is said to 
eliminate inductive transients and to 
permit data to be recorded continu- 
ously. Zero flow is recorded by de- 
energizing the flowmeter magnet. 
(Quality Precision Products, Inc., 3700 
S. Broadway, Los Angeles 7, Calif.) 

Circle 17 on Readers' Sewice card 

TORQUE TABLE for measuring the 
torque characteristics of hydraulic 
pumps and motors uses no bearings, 
slip rings, brushes, or other friction 
sources. The table is a reaction dyna- 
mometer that senses torque by means 
of flexures to which are affixed bonded 
strain gages. A specially designed pip- 
ing system is said to permit measure- 
ments independent of flow rate and 
pressure of the hydraulic supply. Out- 
put of the strain gages is compatible 
with conventional strain-gage readout 
systems. Models are available in ranges 
from 50 in. oz to thousands of inch 
pounds. (Lebow Associates, Inc., 14857 
W. Eleven Mile Rd., Oak Park 37, 
Mich.) 

Circle 18 on Readers' Sewice card 

INTEGRATING RECORDER for gas-chro- 
matography applications integrates the 
area under each peak as the chromato- 
gram is recorded. When the recorder 
pen leaves the zero line to start a peak, 
the integrator pen leaves its zero line 
and plots the cumulative area under the 
peak. When the integrator pen has 
traveled the full chart width, corre- 
sponding to 1000 counts, the pen au- 
tomatically reverses. The integral read- 
ing is then the additional distance 
traveled by the pen in the return direc- 
tion plus 1000. Integration counts of 
10,000, 20,000, and 40,000 per minute 
are obtained by shifting gears. The in- 
tegral curve can be started from either 

RATEMETER 
TO FIT YOUR 

BUDGET 
from LIONEL* 

$1 75 F.O.B. Brooklyn Plant 
P r ~ c e  Includes Probe and Detector 

The naw transistorized Type 457 radioactivity ratemeter will fit the most modest school or university budget 
and will fill your radiological counting needs with years of accurate trouble-free service. 

Transistorized-No warm-up time. 
Adjustable Power Supply (500 V to 1200 V). 

= Large 4% inch meter face indicates count rate. . . has dual range: 0-1500 CPM; 0-15,000 CPM. 
Loudspeaker for aural monitoring with volume control. 
Neon flasher for visual monitoring. 
External jack for meters or recorders for demonstrations, etc. 
The AntoniLionel 114,'6993 thin-wall, stainless steel halogen quenched counter tube will withstand 
the most severe laboratory or student abuse. Its life is unaffected by extended operation and i t  cannot 
be damaged by overvoltage. 
The Type 457 was designed to perform all experiments and demonstrations such as those listed in 
"Teaching with Radioisotopes prepared by the U.S. Atomic Energy Commission." 

LIONEL ELECTRON I C LABORATORIES Pi:i:jZfcorparation 

*FORMERLY lNTON tlEClROHlC LABORITORIIS, lHC./1226 FLUSHING AVE., B'KLYN 37, N. Y. 
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3s 
Reference 
Sheets on 

1 Selectace1 
ION EXCHANGE 
CELLULOSES 

for use in 
chromatographic columns 
New Selectacel Ion Exchange Cellu- 
loses have remarkable properties 
when used with ionic and colloidal 
materials of high molecular weight. 

Such applications include - 
ENZYMES LIPIDS 
PROTEINS NUCLEIC 
HORMONES ACIDS 

These materials produce separations 
that far exceed what usually can be 
accomplished alone by ion exchange 
resins, chromatography, electro- 
chromatography, or electrophoresis. 

There are several kinds of 
Sekdacel Ion Exchange Celluloms: 

ANION EXCHANGERS 

Type Grade Capaclty 
ECTEOU Standard 

iEpichloroWdrin 
triet.notmimj 1 I I 
Separation and purififation of vinrses. 

side of the chart and can be reset be- 
tween peaks or allowed +to continue. 
Accuracy is said to be k0.5 percent of 
full scale. (Fisher Scientific Co., 415 
Fisher Building, Pittsburgh 19, Pa.) 

Circle 19 on  Readers' Sewice card 

Capacity 
maQ/g 

0.9 

Type 
DEAE 

iDielhyl. 
ammoctCI 
cellul0,e) 

CLOSED-CIRCUIT TELEVISION MICRO- 
SCOPE combines a high-resolution tele- 
vision system with a high-magnification 
research microscope. The microscope 
provides optical magnification up to 
1500 diameters. Electrical magnifica- 
tion by means of television equipment 
may be as high as 2500 diameters. (El- 
geet Optical Co., 838 Smith St., Roch- 
ester 6, N.Y.) 

Circle 20 on Readers' Service card 

Separation and purification of proteins, 
peptides, enzymes, hormones and re- 
lated materials. 

Grade 
Standard 

20 
40 

SURFACE FINISH METER, a portable in- 
strument, measures the. surface rough- 
ness of metal or plastic parts. A small 
pickup is designed for hand operation 
or for use with a mechanical tracer. 
Two holders enable the pickup to meas- 
ure the roughness of holes ?A in. in 
diameter or larger and of outside sur- 
faces with a diameter of 1/32 in. or 
greater. An automatic drive accessory 
provides a reciprocating mechanical 
motion of 0.032 to 0.9 in. for the pick- 
up. The instrument's amplifier consists 
of a feedback-stabilized tube and 
transistor circuit. 'It is battery operated; 
battery life is said to be 700 hr. (Mar- 
duth Products, 1387 Ledge Rd., R.D. l, 
Hinckley, Ohio) 

Circle 21 on Readers' Sewice card 

= LIQUID-NITROGEN CONTAINER is self- 
emptying and portable with a capacity 
of 204 lit. The caster-mounted con- 
tainer is designed to pass through a 32- 
in. door. A self-contained pressure de- 
vice permits removal of liquid at flow 

Weakly acidic-most effective at pH's 
slightly above 4. I Circle 22 on  Readers9 Service card 

' CATION EXCHANGERS 
Type Grade Capacity 

Standard meq/g 
da!netw I :g I 0.7 cellutore) 

rates up to 3.4 gal/min. Pressure and 
liquid-level gages are provided. The 
container is powder and vacuum in- 
sulated. (Roman and Kunzl Corp., 
Marshall, Mich.) 

Liquid Helium 

1 E:zd 1 c%?2f 
0.9 

Bifunctional - containing both strongly 
acidic and weakly acidic groups. Rela- 
tively high exchange capacities. 

Send for these new free 
Selectacel Reference 
Sheets today - no obli- 
gation of c o r n .  

CD1 
--------- 
Carl Schleicher I Schu8ll Co. 
Keene, New Hampshire I 

Department 5-6 I 
electacel Reference Sheets. I 

I NAMF I 
I COMPANY I 

Dewars for 
Maser Research 

8 COUNTER is said to count random 
events with better than 10 nsec double- 
pulse resolution, to measure time dura- 
tion within k 1 0  nsec, and to measure 
frequencies up to 100 Mcy/sec. The 
counter stores nine digits and provides 
in-line numeral-electrode glow-discharge 
display. When used as a frequency 
meter, the standard instrument requires 
an external time base; when used as a 
time interval meter, it requires an ex- 
ternal oscillator as a time reference 
source. These components can be sup- 
plied as built-in parts of the counter. 
(Eldorado Electronics, 2821 10 St., 
Berkeley 10, Calif.) 

Solid state researchers in the nation's 
scientific centers rely on Hofman Labor- 
atories for liquid helium dewars and 
related low-temperature equipment. Hof- 
man stainless steel dewars are used in 
microwave spectrometry, superconduc- 
tivity studies, nuclear research, low 
temperature chemistry, solid state 
physics, free radical research, etc. Hof- 
man dewars have retained small quan- 
tities of liquid helium for longer than 
280 hours in tests conducted at a lead- 
ing government laboratory. Remember . . . Hofman stands for high standards - 
at low temperatures. 

S E N D  FOR 

CATALOG 
I 

Also:. Containers for Liquid Oxygen, Nitro- 
gen, Hydrogen and Helium. Accessory 
Low Temperature Equipment. 
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I I ADDRESS 
I I cln STATE 

I soleetacel IS manucaet- by BW- C ~ ~ P S ~ Y  I 
I and exclusively paewed and distributed lor 

laboratory use by S & S. 
c---------------- ! 

Circle 23 on Readers' Sewice card 

National Bureau of  Standards, 
Washington, D.C. 

v 
L A B O R A T O R I E S , I N C .  
5 Evans Terminal, Hillside, N. J. 

kpnrrntrtives in prlnclprl industrial and mllitaty centen. 



TO 
CROSS- 

INFECTION 

HANDS - most active in distribution of INFECTION! For the monaga- 
ment and handling of specimen containers requiring a label, use o 
"no-lick" TlME Tope or TlME Specimen Collection Label for service, o 
new advancement specified in the "Guide to Laboratory Safety".' 

Every dressing, every col lect ion d 
specimen, blood, sputum, etc. requires 
hand service. Eliminate contact by 
using the satin finish, v inyl  coated 
TlME Tope or Lobel. 

A qualified consultant will teach you 
the effective TlME procedure. It is 
your first step to o safer laboratory. 
Write today to Dept. RH. 

In April 1960 issue of Lob World. 

'- PROFESSIONAL TAPE CO., INC. 
360-A BURLINGTON AVE. RIVERSIDE, ILL 

Hlrbey 7-7800 

new 

nuclear 

Far preparing 
DIAZOMETHANE-C-" 

$200 per 0.5 m c  
$50 per 100 uc 
$35 oer 50 uc 

A 
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IF YOU USE 
COMPRESSED GASES 

1 Meetings 
Plant Physiologists 

On 6-8 February the southern sec- 
tion of the American Society of Plant 
Physiologists met with the Association 
2f Southern Agricultural Workers at 
Jackson, Mississippi. All the sessions 
were well attended. The program in- 
-1uded 28 contributed papers and a 
syn~posiunl on photosynthesis. 

Chairman of the symposiunl was 
Hans Gaffron, of Florida State Univer- 
sity. Papers were presented by AndrC 
Jagendorf (McColluni-Pratt Institute, 
Johns Hopkins University), Birgit Ven- 
nesland (University of Chicago), and 
Roderick K. Clayton (Oak Ridge Na- 
tional Laboratory). The proceedings 
will be published, and copies will be 
available from the secretary-treasurer 
at a cost of $1. 

The annual Plant Physiologists' 
breakfast was held on 8 February. An 
award of $25 for the best paper given 
by a graduate student was made to 
Theodore Holmsen (University of 
Florida) for a paper on geotropism in 
Zea mays. Award ot a copy of volun~e 
11 of the Annun1 Review of Plant Phys- 
iology was made to Coleman Ward 
(Virginia Polytechnic Institute) for his 
paper on effects of potassiun~ levels on 
orchard grass and red clover in sand 
culture. The annual breakfast address 
was given by Harold Evans (North 
Carolina State College) on the essen- 
tiality of cobalt tor legun~inous plants 
grown under symbiotic conditions. 

Officers elected for 196 1 were as fol- 
lows: chairman, Howard E. Joharn 
(Texas Agricultural Experiment Sta- 
tion); vice-chairman, Robert D. Powell 
(University of Florida) ; and secretary- 
treasurer, Joseph C. O'Kelley (Univer- 
sity of Alabama). Elected members of 
the executive committee are Howard 
Teas (University of Puerto Rico), 
Wayne C. Hall (Texas Agricultural 
Experiment Station), and Robert Burns 
(U.S. Departii~ent of Agriculture, Ex- 
periment, Ga.) .  Teas is the southern 
section representative to the American 
Society of Plant Phys~ologists. 

JOSEPH C. O'KELLEY 
University of Alnbnrizcr, T ~ ~ s c a / o o ~ n  

Forthcoming Events 

July 

9-14. Bio-Medical Electronics, 4th in- 
tern. conf., New York, N.Y. (H. Schwan, 
Moore School of Electrical Engineering, 
University of Pennsylvania, Philadelphia) 

9-15. American Library Assoc., annual 
conf., Cleveland, Ohio. (D. H. Clift, 50 
E. Huron St., Chicago, Ill.) 

9-15. Intelnational Dental Federation, 

TIME SAVERS 

CURRENT CONTENTS OF CHEMICAL, PHAR- 
MACO-MEDICAL & LIFE SCIENCES is a com-  
prehensive weekly service t ha t  l is ts the  tables 
of  contents, most  of  them in advance, of  mo re  
t han  600 pr imary  scientif ic journals.  Wi th  th is  
service, the  scient ist  is given a unique, con- 
venient method to  scan the  t i t le  pages of 
journals of  interest t o  h i m  wi thout  physical ly 
hand l ing  thousands o f  indiv idual  issues pe r  
year. Spending about one hour per week, he 
can easily check off articles of interest. 
CURRENT CONTENTS also provides, when 
possible, author addresses so scientists can 
wr i te  t o  colleagues fo r  reprints. In  addition, 
Original  Art ic le Tear Sheets are available. 

CURRENT CONTENTS OF SPACE & PHYSICAL 
SCIENCES enables scient ists to  keep u p  w i t h  
new developments i n  such f ie lds as missi les 
and rockets, electronics, mathematics,  com-  
puters,  physics, nuclear energy and instru.  
mentat ion. This new weekly service compre-  
hensively reports the contents of  more  than 
500 pr imary  journals-over 100,000 indiv iduai  
articles per year. As a special bonus, all 
basic chemical  journals are covered in th is  
edi t ion of  CURRENT CONTENTS. Available 
on lv  t o  CURRENT CONTENTS subscribers is 
o u ~ e x c l u s i v e  or ig ina l  Art ic le Tear Sheet serv- 
ice, OATS suppl ies t he  pr incipal  ingredient in 
t he  effective ut i l izat ion of sc ien t~ f ic  in forma-  
t ion-prompt and convenient access t o  or igi-  
na l  documents.  And cos t  of  OATS is lower 
t han  hard-to-read photocopies 

G r o t i s  r e v i e w  c o p i e s  o f  t h e  above  l i s t e d  
s e r v i c e s  a re  a v a i l a b l e  upon  reques t .  

INSTITUTE FOR SCIENTIFIC INFORMATION 
33 SOUTH SEVENTEEN STREET, PHiLADELPHlA 3 PA 
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49th annual session, Helsinki, Finland. 
(Office of Secretary General, IDF, 35 
Devonshire Place, London, W.l, England) 

10. Bibliographical Soc. of America, 
Cleveland, Ohio. (E. Wolf 11, Library 
Co. of Philadelphia, Broad and Christian 
Sts., Philadelphia 47, Pa.) 

10-14. Institute in Technical and In- 
dustrial Communications, 4th annual, Fort 
Collins, Colo. (Director, Inst. in Technical 
and Industrial Communications, Colorado 
State Univ., Fort Collins) 

10-14. International Congr. of Dietetics, 
3rd, London, England. (Miss D. F. Hol- 
lingsworth, British Dietetic Assoc. 251 
Brampton Rd., London, S.W.3) 

10-14. International Diabetes Federa- 
tion, 4th congr., Geneva, Switzerland. 
(B. Rilliet, Secretary General, 4 Boulevard 
des Tranchees, Geneva) 

10-14. Optical Instruments and Tech- 
niques, conf., London, England. (K. J. 
Habell, Natl. Physical Laboratory, Ted- 
dington, Middlesex, England) 

10-20. Plant Exploration and Introduc- 
tion, technical meeting on, Food and 
Agriculture Organization of the U.N., 
Rome, Italy. (Intern. Agency Liaison 
Branch, Office of the Director General, 
Viale della Terme di Caracalla, Rome) 

11-25. World Meterological Organiza- 
tion, 3rd South American session, Rio de 
Janeiro, Brazil. (WMO, 1 Avenue de la 
Paix, Geneva, Switzerland) 

12-18. Radioactivity in Food and Agri- 
culture, Expert Committee on the Organi- 
zation of Surveys for FAO, Rome, Italy. 
(Intern. Agency Liaison Branch, Office 
of the Director General, Viale della Terme 
di Caracalla, Rome) 

13-14. Data Acquisition and Process- 
ing in Biology and Medicine, conf., Roch- 
ester, N.Y. (Office of Public Information, 
Univ. of Rochester, River Campus Sta- 
tion, Rochester 20) 

15-18. Life Insurance Medicine, 7th 
intern. congr., Lisbon, Portugal. (L. de 
Carvalho Cancella, Secretary, Parede, 
Portugal) 

16-18. British Congr. of Obstetrics and 
Gynaecology, 16th, Bristol, England. 
(Secretary, British Congr. of Obstetrics 
and Gynaecology, University Dept. of 
Obstetrics, Southmead Hospital, Bristol) 

16-21. International Conf. on Medical 
Electronics, 4th, with Electrical Techniques 
in Medicine and Biology, 14th a ~ u a l  
conf., New York, N.Y. (L. E. Flory, RCA 
Laboratories, Princeton, N.J.) 

16-22. International Soc. for Clinical 
and Experimental Hypnosis, Rio de Ja- 
neiro, Brazil. (ISCEH, 33 E. 65 St., New 
York 21) 

17-22. Soil Mechanics and Foundation 
Engineering, 5th intern. conf., Paris, 
France. (E. Caminade, Secretaire General, 
23 rue de Cronstadt, Paris 15) 

18-20. Pulmonary Structure and Func- 
tion, Ciba Foundation Symp. (by invita- 
tion only), London, England. (Ciba 
Foundation, 41 Portland Pl., London, W.l) 

18-21. Inorganic Polymers, intern. 
symp., Nottingharn, England. (General 
Secretary, Chemical Soc., Burlington 
House, London, W. 1, England) 

21-22. World Power Conf. (members 
only), Moscow, U.S.S.R. (Central Office, 
201-2 Grand Buildings, Trafalgar Sq., 
London, W.C.2, England) 
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OFFERS Y O U  A N  

ELECTRONIC SQUARE WAVE 

FOR EVERY PURPOSE 
* FOR EVERY PRICE RANGE 

S t u d y  the brief summaries below o f  the c o m p l e t e  line of q u a l i t y  AEL Electronic 
Square Wave  Stimulators designed to meet eve ry  requirement of classroom and 
research  l abo ra to ry  use. Y o u  wi l l  find t h e  Stimulator that wi l l  m e e t  b o t h  you r  
budget and technical requ i remen ts .  AEL Stimulators come to you w i t h  a background 
c o v e r i n g  thousands of hours o f  classroom a n d  labo ra to ry  operation. 

model 198 . . . $95. 
CLASSROOM AN0 RESEARCH LABORATORY USE 
A many-purpose . . . yet Inexpensive unit,  deslgned 
fo r  both classroom and research laboratory use. 
Undergraduate students f ind ~t part icularly desirable 
because of i ts  simple-to-operate controls. However. 
the ranges of variable stimulus. output and dura- 
t i on  also make the "198" attractive for  research 
laboratory use. Produces recurrent or s i n ~ l e  st imuli.  
Ve rsa t~ l i t y  provided through continuously variable 
controls. Offers sync.pulse of 10 volts amplitude 
for  use w i th  cathode ray oscilloscopes. 

model 751 . . . $145. 
CLASSROOM ANO RESEARCH LABORATORY USE 
Performance.proven over years o f  service the 
" 7 5 1  offers stepped controls of frequent); and 
duration that  perml t  exact resett ing in  conductine 
cons~stent ,  repeatable exoerrments.-Straiehtforward 
control operation and a w ~ d e  range of variables 
make th l s  u n ~ t  ideal for  both student and research 
laboratory use. Puise pairs are ohtalned by com- 
binrng two  hlodel 751's wi th  a Model 951 Dual- 
Pulse Synchronizer maklng ~t posslble t o  study the 
refractory cycle o i  such tissue as nerve, s t r ~ a t e d  
muscle and cardiac muscle. A s ~ g n a l  magnet output  
1s also prov~ded. 
v-------- 

model 404 . . . $400. 
ALL-PURPOSE RESEARCH LABORATORY USE 
D e s ~ q i e d  fo r  the p iys io logy laboratory, the "404" 
provides a wide varlety o f  s t~mu l l .  The f ~ v e  modes 
of oppration Include . . . SINGLE SHOCKS . . . 
REPETITIVE STIMULATION SINGLE PAIR OF 
STIfs1ULI REPETITIVE P A ~ R S  OF STIMULI 
DIRECT CURRENT STIMULATION. Tralns of p i l i e s  
are produced by coupllng two Model 404's Output: 
60 ma a t  150V or 9 watts. S t~mu lus  l n tens~ ty  1 
m ~ l l l v o l t  t o  150 volts. S t~mt l l us  Duration: 10 micro- 
seconds t o  1 second. Delay: Adlustable f rom 10  
microseconds t o  1 second Stimulus Frequency: 1 
every second t o  10,00O/second. -~ -TzP- 

ACCESSORIES FOR USE W I T H  M O D E L  104-A  & 4 0 4  STIMULATOR! 

STIMULUS I 
model 112 
Provides t h  
a stirnulato 
reference tu  i r ~ u i c  rout 
arti facts. 

ISOLATION UI 

e means of 
r pulse from - 

isolating 
I ground 
Jnd loop 

PHOTIC STIMULUS ACCESSORY 
mndpl 177 . . . . . . - - - . . - . 

Provides a source of short dur- 
a t ~ o n  l ight flashes at three 
different ~ n t e n s i t ~ e s  and at rep- 
e f i l ~ o n  rates control led 
stimulator. 

srature on 
r rnnrl .,A, 

Write for detailed lit1 each of the above instru- 
ments and a c ~ e s s o r i e ~ .  dcl lu  ~ ~ u r  request, plus any other 
information that you may desire, to . . . 

une year warranty 
on a l l  models 

A m s r k a n  mlmctron~c &abomtorla+. ...-. 
121 NORTH S E V E N T H  STREET. P H I L A D E L P H I A  6. PENNA.  



23-28. Otolaryngology, 7th intern. 
congr., Paris, France. (H. Guillon, Secre- 
tary General, 6 Avenue Mac-Mahon, 
Paris 17) 

24-28. Nematology Symp., 6th intern., 
Ghent, Belgium. (J. van den Brande, Soc. 
of European Nematologists, Rijksland- 
boushogeschool, Coupure links 235, 
Ghent) 

24-29. Medical Electro-Radiological So- 
cieties, Latin Federation of, 5th congr., 
Paris, France. (C. Proux, Secretary, 9 rue 
Daru, Paris 8) 

24-30. Urology, 12th intern. congr., 
Rio de Janeiro, Brazil. (J. Silva de Assis, 
Secretary, P.O. Box 1275, Belo-Horizonte, 
Brazil) 

26. International Commission for the 
Prevention of Alcoholism, 7th annual 
meeting, Washington, D.C. (International 
Headquarters, 6840 Eastern Ave., NW, 
Washington 12) 

26-28. Detection and Assay of Hor- 
mones by Immuno-Clinical Means, Ciba 

1 Foundation Colloquium (by invitation 

Price Lisl: 

I only), London, ~ n g l a n d .  ( ~ i b a  Founda- 
Read temperature directly ... from -100'C to 900'C with 0.25'C accuracy! No calculations required! tion, 41 Portland PI., London, w.1) 

. . . . . -. . . 
For complete inforlltatio~r, write for Bulletin ERT 732300 Electronic Resistance Thermometer complete. 

but without Bulb or Controller .................... $975.00 
, L 23525D Stainless Steel Bulb only ....,....... 385.00 

6 23525E Quartz Bulb only ........................... 385.00 
ZUd M. MmnStmt. ' ~ ~ 4 2 7 . W r n ~ r l r l 3 ,  N.Y. 6 23525F Temperature Controller only ........ 112.50 

VERY SPECIAL ease and speed-with outstand- . High accuracy: 0.2S°C or 0.2%, which- 
ing performance to match! This exceptional ever is greater. 

Over 300 N e w  Reagents for 
Medical Research and BiochernicalTesfing 

Corbobenzoxy Chloride 
Peptide synthesis 

2-Hydroxy-3-Naphthaldehyde 
Amino groups 

Fluorerceln lrothiocyanale 
Fluorescence microscopy 

2-[4-Hydroxybenzenwzo] benzoic acid 
structural vibrations Albumen ~n plasma 

heart beats LNAQ, Leuclne Amino Peplidare Subdrale 
Liver funct~on test 

flutter phenomena 
PAM Iodide, PAM Chloride 

underwater sound ~ntl-chol~nergic agent 

This Very Low Frequency Spectrum 6-~romo-2-Naphthyl-@D-Glucuronide 
B-Glucuronidase 

Analyzer provides u p  to 1000 l ine 
resolution f o r  frequency ranges f r o m  
0-1 cps to  0-1000 cps. Analysis time 

Carbonalhthoxy Choline Chloride 
Chollne esterase 

i n  all frequency ranges is 1 second. 
T r a n s i s t o r i z e d  M o d e l s  SA-12  a n d  

Teirozoliurn Sollr 
Enzyme systems 

"-I' Macromolecular Chemistry9 in- 
tern. symp., Montreal, Canada. (Organiz- 

ica, Lafayette, Ind. (H. W. Pritchard, 838 
Fifth Ave., Des Moines 14, Iowa) 

30-3. International Psycholanalytical 
Congr., 22nd, Edinburgh, Scotland. (Miss 
C. de Monehaux, 53 York Terrace, Re- 
gents Park, London, N.W.1, England) 

31-4. Biophysics, 1st intern. congr., 
Stockholm, Sweden. (B. Lindstrom, Dept. 
of Medical Physics. Karolinska Institutet. 
Stockholm 60) 

31-4. Differential Equations in Non- 
Linear Mechanics, Air Force Acad., Colo. 
rado Springs, Colo. (J. P. Lasalle, 7212 
Bellona Ave., Baltimore 12, Md.) 

31-11. Physics of the Solar System and 
Re-entry Dynamics, conf., Blacksburg, 
Va. (Bureau of Public Relations, Virginia 

thermometer gives direct digital reading of . Each resistance bulb and bridge individually ing Committee, P.O. Box 8 16, Sarnia, On- 
temperature ... covers an unusually broad calibrated. tario, Canada) 
range from minus 100°C to plus 900°C. with . Vacuum sealed platinum elements and leads 28-29. Sot. of America, 
0.25"C accuracy. No tedious, time-consuming in resistance bulb; hermetically sealed head; 
paperwork. You save minutes.. .save money, choice of stainless steel or quartz jacket. Austin, Tex. (A. A. Hill, BOX 7790, Uni- 
too-thanks to this newly perfected design at . Plug-in controller accessory with 0.2S°C versity Station, Austin 12) 
a new low mice. reproducibility. 1 30-2. Soil Conservation Soc. of Amer- 

Polytechnic Inst., Blacksburg) I 31-12. Electric Power and Problems of 
I Nuclear Power, seminar, U.N. Economic 
I Commission for Latin America, Mexico, 
' D.F. (A. Dorfman, Chief, Energy and 

i Water Resource Program, Avenue Provi- 
dencia 87 1, Santiago, Chile) 

August 

1-26. Functional Analysis, 8th Amer- 
ican Mathematical Soc. summer institute, 
Stanford, Calif. (P. D. Lax, AMS, 190 
Hope St., Providence 6, R.I.) 

2-5. International Conf. of Pure and 
Applied Chemistry, 21st, Montreal, Can- 
ada. (R. Mod,  Hoffmann-LaRoche, S.A., 
Grenzachterstrasse 124, Basel, Switzerland) 

3-5. Canadian Chemical Conf. and Ex- 
hibition, 44th, Montreal. (Chemical Inst. 
of Canada, 48 Rideau St., Ottawa 2, Ont.) 

5-9. International Rorschach Soc., 5th 
congr., Fribourg-en-Brisgau, Germany. (A. 
Friedemann, Chemin des Pscheurs 6. 
Bienne, Switzerland) I 6 1 0 .  Occu~ational Medicine and TOX- 

I icology, 3rd inter-~merican conf., Miami. 
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THE * 

TRIPLE- POINT- OF-WATER 

CELL 

EPUIPHASE Triple-Point-of-Water Cell establishes a 
reference temperature of O.Ol°C with guaranteed 
accuracy of 0.W0S0C. Unaffected by atmospheric 
pressure, contamination-free, easy and convenient 
to use. Just 17' high. 8' diameter. 

This new laboratory standard estab- 
lishes the precise point, O.Ol°C, 
where ice, water, and water vapor 
coexist in equilibrium. The refer- 
ence temperature point produced 
by the E uiphase Cell is accurate 
within 0.08050~ and may be quickly 
established with a minimum of 
techni ue or set-up. 

~ % e  Equiphase Cell's accuracy 
cannot be easily duplicated with 
an ice bath. The triple-point-of- 
water is a physical constant -so 
precisely reproducible that it has 
been recently designated as a de- 
fining fixed point for the Inter- 
national Practical Temperature 
Scale of 1948 by the General Con- 
ference on Weights and Measures. 

Reliability? Ease of 
use? ~ e a b n a b l e  price? 
You get all these as 
well. But even more 
impor tan t  - if you 
must have accuracy, 
this must be your stan- 
dard. 
Please write today for 

*TM complete information. 

To put the sure in measurement 
TRANS-SONICS, INC. 
BURLINGTON, MASSACHUSETTS 
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Fla. (W. B. Deichmann, School of Medi- 
cine, Univ. of Miami, Coral Gables, Fla.) 

6-12. Atmospheric Ozone and General 
Circulation, symp., Arosa, Switzerland. 
(H. U. Duetsch, 20 Carl Spittelerstrasse, 
Zurich 53, Switzerland) 

6-12. Chemical and Thermodynamic 
Properties at High Temperatures, symp., 
~ o n t r e a l ,  ~ a n a d a .  (N. F- H. Bright, - ~ a t l .  
Research Council. Ottawa. Canada) ! 

6-12. International Congr. of  re and 
Applied Chemistry, 18th, Montreal, 
Canada. (L. Marion, Natl. Research Coun- 
cil, Ottawa 2, Canada) 

7-9. Guidance and Navigation Conf., 
American Rocket Soc., Palo Alto, Calif. 

York, N.Y.) 

1 (J. J. Harford, ARS, 500 Fifth Ave., New 

7-9. International Committee of Electro- 
Chemical Thermodynamics and Kinetics, 
13th meeting, Montreal, Canada. (N. Ibl, 
Eidg. Technische Hochschule, Laborato- 
rium fur Physikalische und Elektrochemie, 
Universitatsstrasse 6, Zurich 6, Switzer- 
land) 

7-9. Space Age Astronomy, intern. 
symp., Pasadena, Calif. (D. W. Douglas, 
Jr., Douglas Aircraft Co., Inc., Santa 
Monica, Calif.) 

7-10. National Medical Assoc., New 
York, N.Y. (J. T. Givens, 1108 Church , 
St., Norfolk, Va.) 

7-11. High Temperature Chemistry and 1 
Thermodynamics, symp., Montreal, Can- ' 
ada. (L. Brewer, Dept. of Chemistry, Univ. 
of California, Berkeley) 

7-1 1. Seminar on Fast and Intermediate 
Reactors, International Atomic Energy 
Agency, Vienna, Austria. (IAEA, 11 Kart- ; 
ner Ring, Vienna 1) 

8-11. Poultry Science Assoc., State Col- 
lege, Pa. (C. B. Ryan, Texas A & M Col- 
lege, College Station) 

8-16. Society of Protozoologists, Prague, 
Czechoslovakia. (N. D. Levine, College 
of Veterinary Medicine, Univ. of Illinois, 
Urbana) 

10-16. International Congr. of Bio- 
chemistry, Sth, Moscow, U.S.S.R. (N. M. 
Sissakian, Leninsky prospekt, 33, Moscow, 
B-7.1) 

10-16. International Union of Bio- 
chemistry, 4th general assembly, Moscow, 
U.S.S.R. (R. H. S. Thompson, IUB, Dept. 
of Chemical Pathology, Guy's Hospital 
Medical School, London, S.E. 1, England) 

12-19. Fast Reactions, summer school, 
Cambridge, England. (Secretary of the 
Summer School, Dept. of Physical Chem- 
istry, Lensfield Road, Cambridge) 

13-18. Microchemical Techniques, in- 
tern. symp., University Park, Pa. (H. J. 
Francis, Jr., Pennsalt Chemical Corp., 
P.O. Box 4388, Chestnut Hill Post OfFice, 
Philadelphia 18, Pa.) 

13-18. Theoretical Aspects of Magneto- 
hydrodynamics, seminar, University Park, 
Pa. (Conference Center, Pennsylvania 
State Univ., University Park) 

13-19. International Assoc. of Applied 
Psychology, 14th congr., Copenhagen, 
Denmark. (Congress Secretariat, 19 Sankt 
Pederstraede, Copenhagen K.) 

13-19. Training for Research in the 
Processes of Vision, 1st intern. conf., 
Rochester, N.Y. (Office of Public Informa- 
tion, River Campus Station. Rochester) 

14-17. Calorimetry Conf., intern., Ot- 
tawa, Canada. (J. E. Kunzler, Bell Tele- 
phone Laboratories, Murray Hill, N.J.) 

KONTES--manufactures high quality tis- 
sue culture product+designed to meet the 
requirements of leading tissue cul ture  
workers. Tissue Grinders, pipettes, spe- 
cial apparatus and a complete line of flasks 
-among them: 

1. KONTES 1-SERIES FLASKS 
Dam in neck prevents fluid overflow. 
Pointed end permits fluid removal with 
minimal cell loss. Available in 4 sizes. 

+ 
2. KONTES INVERTED NECK 

1-SERIES FLASKS 
Similar to regular Kontes T-Series 
Flasks, except for inverted neck and 
flat end. Entire floor area can be 
probed and scraped. 4 sizes. 

3. KONTES CARREL FLASKS. 
High quality windows permit optical 
observation with minimum distortion. 
Same t pe modified and used by Na- 
tional eancer Institute. 

4. KONTES LEIGHTON TUBE 
Cylindrical wall above closed end flat- 
tened to form a rectangular plane 
surface 34 mm. long and 13 mm. wide. 
This permits preparation of a sponge 
matrix culture and a 22 x 11 mm. 
"flyin cover-slip" culture simulta- 
neousfy in the same tube. 

WRITE FOR NEW, FREE BULLE- 
TIN T C  4 describing all Kontes Tissue 
Culture Apparatus. 

KONTES 
GLASS 
COMPANY 

Vineland, New Jersey 
First Choice For Quality Technical Glassware 

1959 



14-19. International Medical Conf. on 
Mental Retardation, 2nd, Vienna, Austria. 
(Miss E. Langer, Div. of Maternal and 
Child Health, State House, Augusta, 
Maine) 

14-19. Symposium on Radiation, Vien- 
na, Austria. (World Meteorological Organ- 
ization, 1 Avenue de la Paix, Geneva, 
Switzerland) 

14-25. Israel Medical Assoc., 5th world 
assembly, Jerusalem, Israel. (Beth-Haro- 
feh, 1 Heffman St., Tel-Aviv, Israel) 

14-26. Plant Pathology, conf., Lafa- 
yette, Ind. (J. F. Schafer, Dept. of Botany 
and Plant Pathology, Purdue Univ., La- 
fayette) 

14-26. World Eucalyptus Conf., 2nd, 
S5o Paulo, Brazil. (Intern. Agency Liaison 
Branch, Office of the Director General, 
Food and Agriculture Organization, Viale 
delle Terme di Caracalla, Rome, Italy) 

15-1 7. International Assoc. of Milk 
and Food Sanitarians, Jekyll Island, Ga. 
(H. L. Thomasson, P.O. Box 437, Shelby- 
ville, Ind.) 

15-18. Technical Assoc. of the Pulp 
and Paper Industry, 12th testing conf., 
Montreal, Canada. (TAPPI, 155 E. 44 
St., New York 16) 

15-24. International Astronomical Union, 
11th general assembly, Berkeley, Calif. 
(D. H. Sadler, Royal Greenwich observ- 
atory, Herstmonceux Castle, Hailsham, 
Sussex, England) 

16-18. Hypersonics Conf., intern., Cam- 
bridge, Mass. (J. J. Harford, American 
Rocket Soc., 500 Fifth Ave., New York, 
N.Y.) 

18-21. Association of American Geogra- 
phers, East Lansing, Mich. (M. F. Burrill, 
1785 Massachusetts Ave., NW, Washing- 
ton 6) 

19-30. Agricultural Economists, 1 l th 
intern. conf., Cuernavaca, Mexico. (J. 
Ackerman, Farm Foundation, 600 S. 
Michigan Ave., Chicago, I11.) 

20-23. International Ergonomics Assoc., 
1st congr., Stockholm, Sweden. (T. Olson, 
Dept. of Industrial Physiology, G.C.I. 
Lidingovagen 1, Stockholm) 

20-24. American Veterinary Medical 
Assoc., Detroit, Mich. (H. E. Kingman. 
AVMA, 600 S. Michigan Ave., Chicago 
5, 111.) 

21-23. International Hypersonics Conf., 
Cambridge, Mass. (F. Ridell, Avco Re- 
search Laboratory, 301 Lowell St., Wil- 
mington, Mass.) 

21-24. Biological Photographic Assoc., 
Chicago, 111. (Mrs. J. W. Crouch, Box 
1668, Grand Central P.O., New York 17) 

21-24. International Conf. on Photo- 
conductivity, Ithaca, N.Y. (E. Burstein, 
Dept. of Physics, Univ. of Pennsylvania, 
Philadelphia) 

-- - - - - - I Honolulu, Hawaii. (secretary- General, . ... . 

in ncmr~'irnrr rrilh frr!.+rol .rp~ri,5,'olions. 

New Nalge techniques give you accuracy never before 
possible in plastic, or even in glass, because now for 
the first time graduates can be nold~n '  t o  absolute uni- 
formitv er:prv timc. You get finer calibration lines than 
ever before. Menkicus is flat, easy to read. Non- 
wetting walls contain and deliver the same amount 
of solution every time. 

Corrosion resistant, of course. Virgin polypropylene 
throughout, with stable octagonal base. No more loss 
of valuable contents and no dangerous 

time you break a glass ~ a d u a t e ,  
replace i t  with Nalgene-complete 
line of sizes from 25 t o m  m l .  
Ask your lahoratorv supply dealer. 

Accuracy tested, accuracy proved ! 
A random sampling by a nationally-known testinc 
laboratory* shows new Nalgene graduates to be well 
within National Rureau of Standards Class A specifi- 
cations for accuracv. Actual calihrations found in 
tests on 50 ml pi 

. ." 
I d  

request. I *Name and data on I 

New complete line catalog. WRITE Uept. 2 . 
THE NALGE CO., INC 
ROCHESTER 2. N E W  YORK 

The Quality Standard of Plastic Laboratory Ware 

I H.  lark, ~ o i a i  Dental Hospital, ~eices-  

I Sources o f  Energy, Rome, Italy. (United 
Nations, New York, N.Y.) 

I kammer, ' 1 ~idenkampistrasse, Cologne, 

10th Pacific Science Congr., Bishop Mu- 
seum, Honolulu) 

22-25. International Pharmacological 
Meeting, lst, Stockholm, Sweden. (A. 
Wretlind, Karolinska Institutet, Stock- 
holm 60) 

22-30. International Conf. on Proto- 
zoology, Prague, Czechoslovakia. (N. D. 
Levine, College of Veterinary Medicine, 
Univ. of Illinois, Urbana) 

23-25. Gas Dynamics, symp., biennial. 
Evanston, Ill. (J. J. Harford, American 
Rocket Soc., 500 Fifth Ave., New York, 
N.Y.) 

23-26. Electron ~ i c r o s c o ~ e  Soc. of 
America, Pittsburgh, Pa. (Miss M. L. 
Rollins, Agricultural Research Service, 
U.S. Department of Agriculture, P.O. 
Box 19,687, New Orleans 19, La.) 

23-26. Institute of Management Sci- 
ences, 8th annual intern., Brussels, Bel- 
gium. (W. Smith, Inst. of Science and 
Technology, Univ. of Michigan, Ann 
Arbor) 

23-1. Radioisotopes in the Biological 
Sciences, conf., Intern. Atomic Energy 
Agency, Vienna, Austria. (IAEA, 11 
Ki tner  Ring, Vienna 1) 

24-26. Physiology of the Hippocampus, 
intern. colloquium, Montpellier, France. 
(Mme. Mineur, Centre National de la 
Recherche Scientifique, 13 Quai Anatole 
France, Paris 7) 

26-1. Radiology, 10th intern. congr., 
Montreal, Canada. (C. B. Peirce, Suite 
204, 1555 Summerhill, Montreal 25) 

26-2. History of Science, 5th intern. 
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beside the STILL wafers.. . 
there's always the 

(4 p -. - e- 
;- i 

LOUGHBOROUGH .+ +- C- _ -  

ALL GLASS WATER STlL 

Two highly productive 
models available: 

4 LITERS PER HOUR 
8 LITERS PER HOUR 

lNG ENIOUS 
EFFICIENT 

COMPlCT: Only 3 components: preheated. Steam trap allows 
condenser boiling reservoir, only vapor to enter condenser 
immersiod heater (automatic -no solids. 
overload protected). 

EFFICIENT: Distillate produced 
INBENIOUS: Reservoir fills from is pyrogen free and analyses 
tap and automatically main- have shown it to contain less 
tams constant water level. than one part in 10 millions 
Coolincl water in condenser of iron, copper, chromium or 
recycles to boiling reservoir nickel. 

% absolute 
y q  VACUUM GAGE* 

.d_ '9 IMPROVED FLOAT*" TYPE 
For the intermediate vacuum range: 
0 to lOmm. hg. in O.lmm. divisions 
Direct and continuous reading 
New method for adjusting zero 

This vacuum gage was developed to cover the difficult 
intermediate vacuum range where the absolute 
manometer is too coarse and the McLeod gage too fine. 
The following important features have been 
incorporated: 
1. Unique piston device for simple zero adjustment. 
2. Specially selected thin wall glass tubing gives 

direct reading - no factor needed. 
3. Approximately ten-fold magnification of 10mm. 

range to 100mm. scale. 
4. Permanent ceramic scale with white background for 

easy reading. 
5. Thin glass float protected on both ends with 

polyethylene guides. 
6. Precision bore tubing and "0" ring seal assures 

high vacuum. 
61300 6A6E, VACUUM 0-lOmm. hg in 0.lmm. 
d~visions complete as shown without mercury $24.50 

See your laboratory dealer, 
ObER write for literature. 

ILMONT 

NEITRVMENTS. f NC. 6 I O R E A T  WECM ROAD GREAT WECM. NEW VORK 

Quantitate.. 
Total Nitrogen by ICjeldnbl 

Total Protein by Bimet 

Total Protein by Foh-Ciocaltean 
a w r y  mo~cation) 

Amino Group by Ninbydrin 

Histidine by Pauly Diazo Reaction 

Glutamic Add by Decarboxylase 

Albumin by HABA Dye 
12-(4' hydroxyllzobeozene) lmmk add] 

Biological Fluids directly 

EfRnent from DEAE or Re& Chromt~@#i~ 
Cohunn 

Ewuent from Poraeth Electrophoretic Column 

Electrophoretic Starch Block Frsctbos 

Electrophoretic Paper Cbromatogram !%pents 

Check point stages in Protein Ekretionatron 

c811nter current Distributt0110 

Any or all of these determinations may be run on the same 
AutoAnalyzer: Takes only two minutes to change from 
one type of analysis to another. Any combination may 
be run simultaneously from the same sample by adding 
additional standard AutoAnalyzer modules. The response 
time is such that most of the analyses may be run at 40 
samples per hour. 

for information, select area of interest and write to 

TECHNICON CEROMATOGBAPHP COBP. 
42 RESEARCH PARK CHAUNCEY, NEW YORE 
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CONDUCTIVITY BRIDGES 

Industrial Instru- 
ments offers a 
complete line of 
electrolytic con- 
duct~vity bridges 
for the measure- 
ment and control 
of  solution con- - 

r ~ n t r a t ~ o n  Standard models are ava~lable 
f o r  use ~n conduct~ve solutions ranglng f rom 
distilled water to concentrated ac~ds or al- 
halls, and  ~n all temperature ranges. 

CONDUCTIVITY CONTROLLERS 
For steam generation, 
water purification, 
chemical processing 
general lab work, and 
wherever continuous 
indication and/or 
control of solution - 
c0nductivi.t~ is re- 
quired lndusirial Instruments has a wide line ot 
practical instruments designed specifically for 
the job. Also available are conductivity recorders 
in  circular and strip-chart, single and multi-point 
types as well as battery-operated units. 

CONDUCTIVITY CELLS 

materials i n  the wid- 
est range of mater~als 
to meet every reouire- 
ment for temperature, 
pressure and corro- 
sion resistance. Com- 

plete selection of cells designed to meet your 
application requirements.. . no universal com- 
promises. Nickel platinum, graphite, gold or tin 
electrode materials as well as a comprehensive 
selection of cell constants and ranges for every 
measurement application. 

Write for your 
personal copy of 
our new Cotaloa #23. 

:ongr., Ithaca, N.Y., and Philadelphia, 
Pa. (Secretary, 5th Intern. Congress of 
the History of Science, Cornell Univ., 
[thaca) 

27-29. International Congr. of Group 
Psychotherapy, 3rd, Paris, France. (W. 
Warner, P.O. Box 819, Grand Central 
Station, New York 17) 

27-29. Psychosomatic Aspects of Neo- 
plastic Disease, 2nd annual conv., Paris, 
France. (L. L. LeShan, Intern. Psycho- 
somatic Cancer Study Group, 144 E. 90 
St., New York 28) 

27-31. American Soc. of Plant Psysiol- 
ogists, Lafayette, Ind. (C. 0. Miller, In- 
diana Univ., Bloomington) 

27-1. American Congr. of Physical 
Medicine and Rehabilitation, Cleveland, 
Ohio. (D. C. Augustin, 30 N. Michigan 
Ave., Chicago 2, Ill.) 

27-1. American Inst. of Biological 
Sciences, annual, Lafayette, Ind. (J. R. 
Olive, AIBS, 2000 P St., NW, Washing- 
ton 6) 

27-1. Coordination Chemistry, 6th in- 
tern. conf., Detroit, Mich. (S. Kirschner, 
Dept. of Chemistry, Wayne State Univ., 
Detroit 2) 

28-30. Mathematical Assoc. of Amer- 
ica, Stillwater, Okla. (H. L. Alder, MAA, 
Univ. of California, Davis) 

28-30. Oak Ridge Inst. of Nuclear 
Studies, 8th annual summer symp., Gatlin- 
burg, Tenn. (Symposium Office, University 
Relations Division, Oak Ridge Inst. of 
Nuclear Studies, P.O. Box 117, Oak 
Ridge, Tenn.) 

28-30. Scandinavian Symp. on Fat 
Rancidity, 3rd, Sandefjord, Norway. (E. 
Tornudd, Gaustadallen 30, Blindern, Nor- 
way) 

28-31. American Assoc. of Clinical 
Chemists, natl., New York, N.Y. (B. Klein, 
Chemistry Dept., Kingsbridge V.A. Hospi- 
tal, Bronx, N.Y.) 

28-31, American Soc. for Pharmacol- 
ogy and Experimental Therapeutics, Roch- 
ester, N.Y. (K. H. Beyer, Merck, Sharp 
and Dohme Research Laboratories, West 
Point, Pa.) 

28-31. Botanical Soc. of America, La- 
fayette, Ind. (B. L. Turner, Dept. of 
Botany, Univ. of Texas, Austin 12) 

28-31. Chemical Physics of Nonmetal- 
lic Crystals, intern. conf., Evanston, Ill. 
(0. C. Simpson, Argonne National Lab- 
oratory, 9700 South Cass Ave., Argonne, 
Ill.) 

28-1. Heat Transfer Conf., intern., 
Boulder, Colo. (S. P. Kezios, American 
Soc. of Mechanical Engineers, 29 W. 39 
St., New York 18) 

28-1. Ionization Phenomena in Gases, 
5th intern. conf., Munich, Germany. 
(Secretariat, Oskar von Miller Ring 18 
P.O. 463, Munich 1) 

28-1. Radioactive Metrology, symp., Ox 
ford, England. (B. W. Robinson, Appliec 
Physics Division, National Physical Lab. 
oratory, Teddington, Middlesex, England 

28-1. Rockets and Astronautics, 3rc 
intern. symp., Tokyo, Japan. (Japanew 
Rocket Soc., 1-3, Ginza-Nishi, Chuo-Ku 
Tokyo) 

28-2. European Soc. of Haematology 
8th congr., Vienna, Austria. (H. Fleisch. 
hracker, Frankgasse 8, Billrothhaus 
Vienna 9) 

28-2. International Assoc. of Medica 

I S O T O P E S  
for Your 

Development Work 

Oak Ridge National Laboratory offers 
more than 300 radioactive and stable 
isotope products. 

RADIOISOTOPES 
Processed Solutions- 90 processed ra- 
dioisotopes may be obtained, including 
many camer-free and high a-c activ- 
ity products. 

Now Available-Technetium a t  $100 per 
gram (as element or  ammonium pertech- 
netate); calcium-47, with less than 5% 
Ca-45, a t  $200 per mc; iodine-125 in  re- 
search quantities; iodine-124 and iodine- 
126 are available on special request. 

STABLE ISOTOPES 
More than 200 stable isotopes available 
from 50 elements.. . .Chemical processing 
and target fabrication services also of- 
fered. . . . Ultra- high isotopic purity in  a 
number of isotopes. 
For information or literature, write to : 
Isotopes Division, Oak Ridge National 
Laboratory, P. 0. Box X, Oak Ridge, 
Tennessee. 
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Laboratory Technologists, general as- 
sembly, Stockholm, Sweden. (Miss M. 
Westenins, Statens Bakteriologiska Labo- 
ratorium, Box 764, Stockholm 1) 

28-2. Detonation Waves, intern. collo- 
quium, Gif-sur-Yvette, France. (G. M. 
Ribaud, Centre National de la Recherche 
Scientifique, 13 Quai Anatole France, 
Paris 7, France) 

28-2. Mechanics of Turbulence, intern. 
colloquium, Marseilles, France. (A. Favre, 
FacultC des Sciences, Universitk, Mar- 
seilles) 

29. American Soc. for Horticultural 
Science, Lafayette, Ind. (R. E. Marshall, 
Dept. of Horticulture, Michigan State 
Univ., East Lansing) 

29-1. American Mathematical Soc., 
66th summer meeting and 40th colloquium, 
Stillwater, Okla. (J. W. T. Youngs, AMS, 
190 Hope St., Providence 6, R.I.) 

29-1. Society for Industrial and Ap- 
plied Mathematics, Stillwater, Okla. (G. 
Kaskey, Remington Rand UNIVAC, P.O. 
Box 500, Blue Bell, Pa.) 

29-6. Planning of Experiments, intern. 
wlloquium, Paris, France. (D. Dugue, 
Institut de Statistique de I'UniversitC, 11 
rue Pierre Curie, Paris 5) 

29-7. International Statistical Inst., 
33rd session, Paris, France. (G. R. Chevry, 
29 Quai Branly, Paris 7) 

30-1. Semiconductor Conf., 3rd annual, 
Los Angeles, Calif. (W. V. Wright, 
Electro-Optical Systems, Inc., 125 N. 
Vinedo Ave., Pasadena, Calif.) 

30-2. American Sociological Assoc., St. 
Louis, Mo. (T. Parsons, Dept. of Social 
Relations, Haward Univ., Cambridge, 
Mass.) 

30-2. Experimental Research on Shell 
Structures, colloquium, Delft, Nether- 
lands. (A. L. Bouma, Dept. of Civil En- 
gineering, Technological Univ., Delft) 

30-5. Mental Health, 6th intern. congr., 
Paris, France. (Miss E. M. Thornton, 
World Federation for Mental Health, 19 
Manchester St., London, W. 1, England) 

31-2. Exfoliative Cytology, intern. 
congr., Vienna, Austria. (Office of the 
Secretary of the Congress, 666 Elm St., 
Buffalo 3, N.Y.) 

31-2. Gynaecological Cytology, 1st in- 
tern. congr., Vienna, Austria. (R. M. 
Graham, Roswell Park Memorial Inst., 
666 Elm St., Buffalo 3, N.Y.) 

3 1 4 .  Preventive and Social Medicine, 
meeting, Evian, France. (SocietC Fran- 
wise de Medecine Preventive et Sociale, 
1 rue de Courcelles, Paris 8, France) 

31-6. American Psychological Assoc., 
69th annual, New York, N.Y. (J. G. 
Darley, 1333 16th St., NW, Washington 6) 

September 

1-5. Danube Research, intern. symp., 
Budapest, Hungary. (Biological Sciences 
Group, Hungarian Acad. of Sciences, 
Roosevelt Tkr. 9, Budapest V) 

1-9. Topology and Its Methods in Other 
Mathematical Disciplines, symp., Prague, 
Czechoslovakia. (Organizing Committee, 
Ke Karlovu 3, Prague 2) 

1-10. International Pharmaceutical Stu- 
dents' Federation, 7th congr., Munich, 
Germany. (U. Peto, 10 Groffstr., Munich 
19) 

2-7. International Assoc. for Quater- 
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Included in this brochure are Available Now products born of 10.g experience 
in the field - selected, tested 
and proved with the Animal Care Com~lete Requirements in mind. 

Thorounhlv presenting the - - .  
current available equipment, 

Cages - all types plus 
custom availability Eaui~ment . Cage Stands and Racks 

I I Feeders and Watering Services - 
Dissecting and Brochure operating Equipment 
Animal Balances and Holders 
Clippers and I. D. Equipment 

Complete equipment - with the 
assurance that your related needs 
can be readily integrated and 

Ask your Aloe Scientific 
filled. Complete stock of Labora- 

Representative for a copy tory 
of this brochure, or - fill Reagents - from Aloe Scientific 
in the form below, - c l i ~  with fully stocked Divisions 
and mail to the address Coast to Coast. 
indicated. 

I ALOE SCIENTIFIC/Division of Brunswick Corporation 
! General Offiea 1831 Olive Street, St. Lwis 3, Miuauri 

Atmr Merch. Mgr. 

! 
i 

! Please forward yaur complete bmchure of "Animal Care Equipment" I 

I 

j Name - . j 
Please Print : 

Firm ....- - 
I 

! Skeet and Number - i 
I : 

j City and State . .. - .. ! 
P k a r  s n  that I'm forwarded all future related annovmmmh to Animol Con. 

I 

I 
I___________________________________________________--_______________--------------------------------------- 

1963 



nary Research, Warsaw, Poland. (R. 
Galon, Secretary General, INQUA, Geo- 
graphical Inst. Univ., Torun, Poland) 

2-9. International Soc. of Surgery, 19th 
congr., Dublin, Ireland. (T. C. J. W o n -  
nell, 35 Fitzwilliam PI., Dublin) 

3-7. International Assoc. for Hydraulic 
Research, 9th congr., Belgrade, Yugosla- 
via. (H. J. Schoemaker, Waterloopkundig 
Laboratorium, Raam 61, Delft, Nether- 
lands) 

3-8. American Chemical Soc., 140th 
medting, Chicago, Ill. (A. T. Windstead, 
National Meetings Dept., ACS, 1155 16 
St., NW, Washington 6) 

3-9. International Federation of Gy- 
naecology and Obstetrics, 3rd world congr., 
Vienna, Austria. (V. Griinberger, Medi- 
zinische Akademie, Alserstrasse 4, Vienna 
9) 

3-10. Inter-American Congr. of Radiol- 
ogy, 7th, SHo Paulo, Brazil. (W. Bomfim- 
Pontes, Rua Cesario Motta 112, SHo 
Paulo) 

4. World Federation for Mental Health, 
14th annual, Paris, France. (WFMH, 19 
Manchester St., London, W.l, England) 

4-6. International Assoc. for Shell 
Structures, colloquium, Brussels, Belgium. 
(Prof. Dutron, 127 Avenue Adolphe Buyl, 
Brussels 5) 

4-6. International Symp. on the Earth 
Storm, Kyoto, Japan. (T. Nagata, Science 
Council of Japan, Ueno Park, Tokyo) 

4-7. Neuropathology, 4th intern. congr., 
Munich, Germany. (W. Haymaker, Armed 
Forces Inst. of Pathology, Walter Reed 
Army Medical Center, Washington 25) 

4-7. Rheumatology, 10th intern. congr., 
Rome, Italy. (C. B. Ballabio, Clinica 
Medica Generale, Via F. Sforza 35, Milan, 
Italy) 

- 4-8. Low Energy Nuclear Physics, 
intern. conf., Manchester, England. (L. J. 
B. Goldfarb, Physics Dept., Univ. of Man- 
chester, Manchester) 

4-8. Pharmaceutical Sciences, 2 1 st 
intern., congr., Pisa, Italy. (Intern. Phar- 
maceutical Federation, 11 Alexander- 
straat, The Hague, Netherlands) 

4-8. Plasma Physics and Controlled 
Nuclear Fusion Research, conf., Salzburg, 
Austria. (Intern. Atomic Energy Agency, 
United Nations, New York, N.Y.) 

4-9. International Assoc. for Analog 
Computation, 3rd intern. sessions, Bel- 
grade, Yugoslavia. (D. Strujic, Decan- 
ska 14/IV, Belgrade) 

4-9. International Congr. of Angiology, 
4th, Prague, Czechoslovakia. (Z. Reinis, 
4th Medical Clinic, Prague 2/499) 

4-9. International Symp. on Funda- 
mental Problems in Turbulence and Their 
Relation to Geophysics (by invitation), 
Marseilles, France. (Intern. Union of 
Geodesy and Geophysics, 53 Avenue de 
Breteuil, Paris 7) 

4-9. Laurentian Hormone Conf., Ho- 
berg's Resort, Lake County, Calif. (Com- 
mittee on Arrangement of the Laurentian 
Hormone Conference, 222 Maple Ave., 
Shrewsbury, Mass.) 

4-13. Inter-African Conf. for Food and 
Nutrition, 4th, Bukavu, Congo Republic. 
(Commission for Technical Cooperation in 
Africa South of the Sahara, Pvt. Mail Bag 
2359, Lagos, Nigeria) 

4-14. Anglo-American Aeronautical 
Conf., 8th, London, England. (Inst. of 
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PHOENIX V A R I A ~ ~ ~  I o ~ ~ ~ E  N T  
AMINO ACID ANALYZER 

MODEL VG-6000 

LATEST IMPROVED 
COMMERCIAL VERSION 
OF THE APPARATUS 
DESCRIBED BY KARL 
A. PlEZ AND LOUISE 
MORRIS IN ANALYTICAL 
BIOCHEMISTRY, VOL. 1, 
1960 

For complete details 

write Dept. VG for 
Bulletin 6000 

m 
P H O E N I X  P R E C I S I O N  I N S T R U M E N T  C O M P A N Y  

3 8 0 3 - 0 5  N O R T H  F I F T H  ST., P H I L A D E L P H I A  4 0 ,  P E N N S Y L V A N I A  

FOR THE 
FACTS 

on "C.P." Clean 

l"THIS IS 
HAEMO-SOL" 
A complete report plus technical data 
based on three years of research, 
on Haemo-Sol, the cleanser specifically 
formulokd for precision laboratory 
glasswore and apparatus, 
including metals, rubber and plastics. 

Over 65 years of continuous service 
to the hospirals of America 

M E I N E C K E  & CO., INC.  $?% .-* 
225 VARICK STREET, NEW YORK 14 

GRASSLANDS 
Editor. Howard B. Sprague 1959 

6" x 9", 424 pp., 37 illus., index, cloth. 
Price $9.00, AAAS members' cash or- 
ders $8.00. AAAS Symposium Volume 
No. 53. 

This volume is intended as a review of 
knowledge on many aspects of grass- 
lands resources. The 44 authors were 
selected by their own professional col- 
leagues as being particularly competent 
to present the respective subjects. 
Thirty-seven papers are arranged under 
these chapter headings: 
1. Sciences in Support of Grassland 

Research 
2. Forage Production in Temperate 

Humid Regions 
3. Engineering Aspects of Grassland 

Agriculture 
4. Forage Utilization and Related Ani- 

mal Nutrition Problems 
5. Evaluation of the Nutritive Signifi- 

cance of Forages 
6. Grassland Climatology 
7. Ecology of Grasslands 
8. Range Management 

British Agents: Bailey Bros. & Swinfen, Ltd., 

Hyde House, W. Central Street, 

London, W.C.1 

,,,, ,,,, 
Washington 5, D.C. 


