
1 P H OTOVO LT Line-Operated 
Multiplier FLUORESCENCE METER 

Mod. 540 

-- 
High-sensit ivi ty f o r  measurement o f  l o w  concentrat~ons 
(ful l-scale sewing fo r  0.001 microgram quin ine sulphate) 

Micro-{ luorimetry w i t h  l i qu id  volumes as l o w  as 1 rnl 
L o w  blank readings, s t r ic t  l inearity o f  inst rument  response 
Universal ly applicable d u e  t o  great variety o f  available f i l -  
ters, sample holders, adapters and  cther  accessories 
Interference f i l ters fo r  h igh  specif ici ty o f  results and fo r  
determin ing spectral distr ibution o f  t h e  fluorescent l i gh t  
High-sensit ivi ty nephelornetry for  l o w  degrces o f  turb id i t ies 
Fluorescence evaluation o f  powders, pastes. slurries. and 
solids, also fo r  spot-tests o n  f i l t e r  paper w i thou t  c iu t i on  

W r i t e  fw Bul le t in  #392 t o  

PHOTOVOLT CORP. 
95 Madison Ave. New York 14, N. Y. 

Specify 

. . . the only complete line 

of microbiological reagents and media 

Culture Media 
Microbiological Assay Media 

Tissue Culture and Virus Media 
Serological Reagents Antisera 

Diagnostic Reagents 
Sensitivity Disks Unidiiks 

Peptones Hydrolysates Amino Acids 
Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

60 years' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Complete Stocks Past Service 24-hour Shipment 

Difco Manual and otber descriptive 
literature available on request 

D I F C O  L A B O R A T O R I E S  
DETROIT 1, MICHIGAN 

DE FONBRUNE MICROMANIPULATOR 

NEW SlMPLlClTY NEW FLEXlBlLlTY 
FOR B I O L O G I C A L  A N D  PHYSICAL - CHEMICAL M I C R O  STUDIES 

Smooth, Uniform Pneumatic Movement 

A pneumatic instrument of high 
sensitivity and simple operation, the 
deFonbrune micromanipulator has 
proven highly satisfactory for micro 
studies in many fields. Pneumatic pump 
system provides smooth, uniform and 
erect movement. May be used with 
any type microscope. . . right or left 
hand operation. Ratio of displacement 
of control lever and micro tool 
adjustable from 1:50 to 1 :2,500. 

For price and dascrifition write for 
Bulletin S19-I29 

aloe sctentPf Tc 
D I V I S I O N  O F  A .  S. A L O E  C O M P A N Y  

5655 Kingsbury, St. Louis 12, Missouri 14 divisions coast-to-coost 
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Fine ,  A m e r i c a n - M a d e  I n s t r u m e n t  a t  
O v e r  50% S a v i n g  

STEREO MICROSCOPE 
Up t o  3" Working Distance 
-Erect Image-Wide 3 DI- 

mensional Field 
Now, reads after years in  de- 
velopment - this instrument 
answers the long standing 
need for a sturdy, eflcient 
STEREO MICROSCOPE a t  
low cost. Used in production 
-in research-in the lab, 
shop, factory, or a t  home; 
for inspections, examinations. 
counting, rhecking, assem- 
bling, dissecting-speeding up 
and improving quality control. 
2 sets of objectives on ro- 

tating turret. Standard pair of wide fleld 10X Kellner Eye- 
pieces give yo11 23 power and 40 power. Additional eye- 
pieces available for greater or lesser magnification. A low 
reflection coated prism erecting system gives you an  erect 
image--correct as to right and left---clear and sharp. Heli- 
val rack and pinion fonlsing. Precision, American-made! 
Storage chest included. 10-DAY TRIAL . . . complete satis- 
faction or your money back. 
Order Stock No. 85,039-W (Shipping wt. approx. 11 Ibs.) 
Full price . . . . . . . . . . . . $99.50 f.0.b. Barrington, N. 1. 

Send Check w M.O. 

S e e  t h e  Stars ,  M o o n ,  P l a n e t s  C l o s e  Up! 

3" REFLECTING TELESCOPE 
60 a n d  1 2 0  P o w e r  - A n  U n u s u a l  Buy! 

Famous Mt. Palomar Type! 
Assembled-ready to use! Yoo'lI see the 
Rings of Saturn, the fascinating planet 
Mars, huge craters on the Moon, Star 
Clusters, Moons of Jupiter in detail. 
Galaxies! Aluminized and overcoated 3" 
diameter high-speed f /10  mirror. Equa- 
torial mount with lock on both axes. An 
Optical Finder Telescope, always so es- 
sential, is also included. Sturdy, hard- 
wood, portable tripod. Free with scope 
-valuable star chart and 272 page 
"Astronomy Book". Order by Stock No. 

- Send check or BLO. - Money-back guarantee: 
Stock No. 85,050-W (Shipping wt. 1 0  Ibs.) 

$29.50 f.0.b. Barrington. N.J. 

SILICONE P O L I S H I N G  a n d  C L E A N I N G  C L O T H S  
Yew! Combines the miracle of Silicones with a non-woven 
all rayon cloth. Used to dust, polish, protect, anti-fog: 
mirrors, reflectors, lenses, coated optics, crystal glass, lucite, 
other plastirs. Won't scratch. Lintless, non-oily. Cloth size 
18  x 16". 
Stock No. 60,059-W Fxckage of 3 cloths . . . $1.00 Pstpd. 
Stock No. 70.137-W Package of 1 0 0  cloths . 26.50 Pstpd. 

L A S T  M I N U T E  FLASH! J u s t  Received!  
War surplus Infra-Red Telescope items-including IP25 
Image Tubes; power-packs; Infra-Red Filters and complete 
Telescopes. See without being seen . . . convert infra-red 
rays to visible image. Tremendous advances being made in  
use of infra-red in research and development. Priced a t  
fraction of Gov't cost. Write for Bulletin A-26-W. 

BUILD A SOLAR ENERGY FURNACE 
A fascinating new fleld. You can build 
your own Solar Furnaee for experi- 
mentation-many practical uses. It's 
easy-inexpensive. We furnish instruc- 
tion sheet. This sun powered furnace 

F- rn will nenerate terriflc heat-4000° to 
4000". Fnses Ellamel to metal. Pro- 

nel Lens-14%" diameter . . . 1.1. 14". 
Stock No. 70,130-W package of 1 . . $6.00 Postpaid 
Stock No. 70.131-W package of 2 . . 11.00 Postpaid 
Stock No. 70.132-W package of 4 . . 20.00 Postpaid 

WRITE FOR FREE CATALOG-W 
Hmne selection of lenses. prisms, war snrplus optical Instru. 
ments. parts and actessorles. Telctcopca, microscopes. blnocm- 
tars. Hand spectroscopes. reticles. mirrors, Ronchl railngr. 
dozen of other hard-to-pet optical Items. America's No. 1 
snares of supply for Photonraphas, Hobbyists. Teieacepc 
Makers, etc. Ask for catalog W 

Onler hp Mock No. - Send Cheek or iU.0. 
Satisfaction Guaranteed 

EQUIPMENT NEWS 
The information reported here is ob- 

tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume sesfionsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W .  42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s) . . QUADRUPLE-BEAM OSCILLOSCOPE is lin- 
ear to k0.5 db from direct current to 
100 kcy/sec. Input may be either differ- 
ential or single-ended. Features include 
automatic amplitude calibration, four- 
step sequence timer, crystal-controlled 
timing pulse, and provision for synchro- 
nization and control of recording cam- 
eras. (Electronic Tube Corp., Dept. 
S462 ) 

LABORATORY RELAY is transistorized to 
improve reliability. Input of 12 ha will 
actuate the relay. A noninductive load 
of 4 amp is controlled with a guaranteed 
lifetime of a million contacts. Up to 10 
amp can be handled for short periods. 
Any combination of normally open or 
normally closed input circuits and nor- 
mally on or normally off output is pro- 
vided. No warm-up period is required. 
(Fisher Scientific Co., Dept. S463) 

.AMPLIFIER is designed to furnish con- 
stant voltage output at frequencies rang- 
ing from 40 to 1000 cy/sec. for operation 
of synchronous motors requiring up to 
150 va at 115 v. Input may be provided 
by a signal generator, a tuning-fork, or 
a crystal-controlled oscillator. Input im- 
pedance is 10,000 ohm; gain is 56 db; 
and signal-to-noise ratio 54 db. (Am- 
plifier Corporation of America, Dept. 
S466) . BLOOD-PRESSURE RECORDER employs the 
usual measurement procedure followed 
by the physician, but does so automati- 
cally. Measurements are made at inter- 
vals of from 30 sec to 1 hour. A self- 
contained source of air inflates and 
deflates the sphygmomanometer arm cuff 
periodically. A microphone and ampli- 
fier respond to the arterial sounds when 
cuff pressure corresponds to systolic and 
diastolic values. The instrument can bc 
furnished with a settable alarm. (The 
Colson Corp., Dept. S457) 

. P U L S E - H E I G H T  A N A L Y Z E R  Can Store 
more than 1 million counts in each of 
100 channels. Linearity is better than 0.2 
percent. Pulse amplitude discrimination 
is accomplished by means of amplitude- 
to-time conversion with crystal-oscillator 
gating. Magnetic-core memory is used 
for storage of counts. Counting loss, re- 
sulting from conversion to time, is kept 
to a minimum by providing temporary 

11 2nd printing July 1957 11 
IITHE FUTURE OF 11 
II ARID LANDS II 

A symposium volume of the 
American Association for the 

Advancement of Science 

Edited by Gilbert F. White 
Department of Geography, 

University of Chicago 

6 x 9 inches, 464 pages, 49 illus- 
trations, index, clothbound, 
October 1956 

Price $6.75. AAAS Members' pre- 
paid order price $5.75 

The volume presents the ef- 
forts of scientists from 17 coun- 
tries and from as many disci- 
plines to assess the state of 
man's struggle to make produc- 
tive and stable use of the 
world's arid lands. 

It contains the papers and 
recommendations of the Inter- 
national Arid Lands Sympo- 
sium and Conference, Albu- 
querque and Socorro, New 
Mexico, April and May 1955. 

The symposium develops 
around a few basic questions. 
The representation and treat- 
ment of the subjects are highly 
interdisciplinary and lead to 
some important conclusions. 
The breadth and scope are in- 
dicated by the groupings of 
the Conference recommenda- 
tions : Anthropology, Archaeol- 
ogy and Geography ; Meteorol- 
ogy and Climatology; Hydrol- 
ogy, Geology and Soils ; Biology, 
Ecology and Conservation; Or- 
ganization, Communication, and 
Interdisciplinary Programs. 
Workers in all these fields, as 
well as administrators of gov- 
ernment and private programs, 
will find the contents of this 
volume both stimulating for 
ideas and invaluable as a source 
of information. 

"An extremely useful and 
stimulating assessment of the 
subject." 

British Agents--Bailey Bros. 6 
Swinfen, Ltd., 46 St. Giles 

High Street, London 

AAAS 
151 5 Massachusetts Ave., N.W., 

Washington 5, D.C. 
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storage for a second pulse while the first 
pulse is being analyzed. Data are printed 
but on ten-column adding machine tape. 
(Pacific Electro-Nuclear Co., Dept. 
S489) . CRYSTALLINE MATERIALS made from 
glass provide a useful combination of 
properties. Specific gravity is less than 
that of aluminum; the materials have a 
strength-to-weight ratio almost equal to 
that of aluminum alloy. High-frequency 
and high-temperature electric properties 
are excellent. The materials, trade named 
Pyroceram, are formed by methods used 
for glass. (Corning Glass \Vorks, Dept. 
S485 ) . SPECTROPHOTOMETER, a single-wave- 
length, narrow-band instrument, is de- 
signed to measure absorbance and optical 
density changes at  350 mv. The instru- 
ment, called the "Coenzometer," func- 
tions to measure transaminase, lactic de- 
hydrogenase, blood alcohol, turbidity, 
and pyridine nucleotides for diagnosis of 
cardiac or hepatic disorder. The instru- 
ment operates on standard electric 
power. (Macalaster Bicknell Co., Dept. 
S487) . ULTRASONIC GENERATOR for therapeutic 
applications features a transducer incor- 
porating a 10-cm2 quartz crystal. Total 
dosage intensity is 30 w, with no energy 
being reflected back into the hand of the 
operator. The unit complies with all 
FCC requirements on minimum con- 
ducted line and radiation interference. 
(Dakon Tool and Machine Co., Inc., 
Dept. S492) 

.AUTOMATIC CHART READER moves a re- 
corder chart at a uniform rate, senses 
the position of the inked trace, and pro- 
duces an output proportional to the 
ordinate value of the trace. Output is 
presented as voltage, shaft-rotation, 
pulse-width-modulated-carrier, and also 
in digital form. Accuracy is + 0.1 percent 
of full scale. (Geotechnical Corp., Dept. 
S506) 

.ELECTRONIC GALVANOMETER is a com- 
bination of d-c null detector, linear de- 
flection indicator, microvoltmeter, mi- 
cromicroammeter, and low-level d-c am- 
plifier. Its circuit is fully transistorized 
and chopper stabilized. Seven decade 
ranges cover 10 ~v to 10 v or 0.001 Pa to 
1 ma full scale. The instrument is insensi- 
tive to shock, vibration, or stray fields. 
Sensitivity as a galvanometer is 2 x 10-I= 
amp per division. (Kin-Tel, Dept. S491) 

SPECTRUM ANALYZER for the range 450 
to 550 kcy/sec has resolution ranges from 
3.2 kcy/sec to 10 cy/sec. Signals up to 
1000 Mcy/sec can be observed by means 
of an external signal generator and an 
internal aperiodic mixer which translate 

For low flow rates from lOcc/min. to 40.000cc/min. for 
gas, and O.lcc/min. to 1.100cc/min. for water. 

A Compact and Self-contained Florv Test Kit. 

Safe Pressure rate 100 Ibs. JIaximum corrosion resistance. 
Float and Tube Replacements are Guaranteed Inter- 
changeable. 

Packed in Attractive \l'ootlen Cnse. Available from Stock 
in Vineland and our Louisville. Ky. ll'arehouse. 

For complete data and prices-Write Department ARK- E 

, 1 
i 

NORTHWESTERN UNIVERSITY CONFERENCE 

LIQUID SCINTIUATION COUNTING 

20-22 August 
1957 

Evanston, 
Illinois 

This Conference will be sponsored jointly by the National Science Foun- 
dation and the Technological lnstitute of Northwestern University. 
The papers presented will cover fundamental theory and applications of 
liquid scintillation counting. 

To receive complete program and also to receive future announcements 
regarding liquid scintillation counting, send letter or card to: 

Dr. Carlos G. Bell, Jr. 
Northwestern Technological lnstitute 

Evanston, Illinois 
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the spectrum segment to be analyzed to 
the input range of the instrument. Scan 
rate is adjustable in steps of 30, 5, 1, 
and 0.1 cy/sec. (Panoramic Radio Prod-
ucts, Inc., Dept. S391) .STAINLESS STEEL containing 1 percent 
boron is available in plate, sheet, strip, 
and bars. The boron content contributes 

CAPACITORS are said to be stable to + 0.1 
percent over a temperature range from 
- 20' to -I-150°F. Insulation resistance is 
1000 Mohm times capacitance in micro-
farads at 250°F. Units are hermetically 
sealed in nonmagnetic tubes with com-
pression glass seals. They are available 
in 300-, 600,- and 1000-v ratings. (Elec-
tron Products Co., Dept. S467) 

thermal-neutron absorption properties. 
The material is workable hot and cold, .PUMP uses the principle of moving steel 
and is weldable and machinable. (Su- fingers, in a wavelike motion over flex-
perior Steel Gorp., Dept. S469) ible tubing, to pump liquids, gases, and 

slurries. Tubes of inside diameter from 
NASOMETER measures the degree of 1/32 to '/4 in. are accommodated. Pump-

patency of the nasal respiratory passages. ing rate is variable from 0.1 to 250 mi/ 
The instrument is actuated by the pa- min. (Sigmamotor, Inc., Dept. S475) 
tient, who exhales through each nasal 
passage into tubes. Two pens on a strip TRANSISTOR CIRCUIT SIMULATOR elimi-
chart respond to the flow of air, and, if nates "breadboard" layout by simulating 
there are no obstructions, draw a sym-
metrical pattern. (Royson Engineering, 
Dept. S473) .PI-IASEMETER utilizing a passive system 
is available in a single frequency model 
between 60 cy/sec and 20 kcy/sec and 
in a three-frequency unit for any three 
selected frequencies in the same range. 
Continuous measurement of phase angle 
from 0 to 360 deg may be obtained. Line-
arity error is less than + so.(Statham 
Development Corp., Dept. S507) 

complete amplifier stages. Everything re-
quired for R-C amplifier circuits is built 
into the instruments, including 2- and 
20-vf direct coupling capacitors. Circuit 
resistances are variable over a wide 
range. Battery voltage supply for separate 
bias and load provides 1.5, 3, 4.5, and 
6 v. (Sprague Products Co., Dept. S490) .HYDRAULIC VIBRATION EXCITER is capa-
ble of producing sinusoidal motion with 
a maximum force of 60,000 Ib and 
with an available stroke of 4 in. The 

An incomparable portable telescope by America's 
leading manufacturer of astronomical instruments. 
Although it weighs only 45 pounds its sturdy con-
struction, fork-typemounting and integral electric 
drive mark it as an instrument of professional I
quality. 

6592 HAMILTON AVENUE PITTSBURGH 6,PA. 
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exciter consists of a driving head, hy-
draulic accumulator, high-pressure hy-
draulic pump, electronically controlled 
servo valve, and electronic control sys-
tem. (MB Manufacturing Co., Dept. 
S470) 

.AUTOMATIC BLOOD CELL COUNTER bases 
its operation on differences in electric 
conductivity between blood cells and 
common diluents. The sample being 
counted passes through a 0.1-mm orifice. 
An individual cell, in passing through the 
orifice, raises the electric resistance of 
the orifice contents. Resulting voltage 
pulses, which are proportional to cell 
size, are displayed on an oscilloscope and 
counted by a pulse-height discriminator. 
Counting stops automatically when 0.5 
ml has passed through the orifice. Count-
ing time is approximately 25 sec. (Coul-
ter Electronics, Dept. S454) .PI<ATINUM RESISTANCE THERMOMETERS 

for temperature sensing in noncorrosive 
liquids or gases achieve rapid response 
by providing almost immediate contact 
between the environment and the ex-
posed sensing element. The platinunl 
winding is protected by a stainless-steel 
cage. Thermal response time is less than 
2.5 sec in air and less than 50 msec in 
water. Range of operation is from -320' 
to + 750°F with accuracy better than -+ 1 
percent of full scale and repeatability 
-+ 0.2 percent. Up to 5 v can be delivered 
without additional amplification. (Trans-
Sonics Inc., Dept. S484) 

.AIR SAMPLING DEVICE is based on a mi-
croventuri principle in which Freon pro-
pellent is ejected through a jet nozzle to 
provide pumping action. The suction 
end of the aspirator is connected to a 
standard glass impinger assembly for 
other than solid particle counts. For dust 
sampling, a standard Millipore filter at-
tachment is substituted for the glass im-
pinger. (Union Industrial Equipment 
Corp., Dept. S472) 

OHMMETER is designed to measure low 
resistance. Readings are obtained from 
0.1 to 25 ohm, in two ranges, with accu-
racy of * 3 percent of full scale. Maxi-
mum circuit current is 5 ma. .One 1.5-v 
battery furnishes power to the meter. 
(Simpson Electric Co., Dept. S483) 

PORTABLE RECORDING MILLIVOLTMETER 

is designed for electrolysis surveys. Move-
ment sensitivities of either 2000 or 
10,000 ohm/v can be furnished. Record 
is made on an 8-in. diameter, carbon-
coated chart. The writing stylus is vibra-
tor-actuated so that drag is avoided. The 
recorder is weatherproof and can be left 
unattended for up to 1 week. (Bristol 
Go., Dept. S509) 

JOSHUA STERX 
National Bureau of Standards 
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a new low cost in f ra red  ins t rument  f o r  t h e  organic  chemical l a b o ~ a t o r y :  

THE INFRACORD* DOUBLE BEAM 
SPECTROPHOTOMETER 

The new Infracord Spectrophotometer puts infrared 
analysis and its advantages within the reach of every labora- 
tory. The result of a 4-year development proham by Perkii- 
Elmer, the Infracord embodies the latest advances in opti- 
cal, electronic, and mechanical design. A highly efficient 
double beam optical null system, previously available in 
only the most expensive spectrophotometers, provides the 
speed, energy, short path length and resolution so necessary 
for good qualitative and quantitative analysis. 

Designed to meet the rapidly expanding use of infrared 
and analytical techniques, the Infracord is as simple to 
operate as an analytical balance. 

Rugged and compact, the Infracord as an everyday tool 
for the chemist gives him a fast answer and a permanent 
record of his work-at the bench. It handles the spectro- 
scopist's routine work. Write for complete information. 
*T.M. 

NOTE THESE FEATURES: 
double beam measuring system 
atmospheric and solvent compensation 
differential analysis 
linear wavelength vs. transmittance recording 
broad line of sampling accessories 
single unit construction 
requires only 120 volt, 60 cycle power source 
2.5 to 15 microns in 12 minutes 
instant wavelength reset 
direct recording on notebook size paper 
reproducible performance 

PRICE: $3850.00 f.0.b. Norwalk, Connecticut 
(in U. S. and Canada only) 

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

Perkin-Elmer 
N O R W A L K .  C O N N E C T I C U T  ' 



C O M P L E T  

BY A M E R I C A N  0 

E L Y  N E W  L I N E S  

P T I C A L  C O M P A N Y  

LABORATORY MICROSCOPES 

Outstanding Features : 
Advanced styling and design 
Interchangeable and reversible bodies 
Rigid, well balanced arm 
Focusable stages. . .Variable autofocus 
Wide selection of mechanical stages 
Dual cone revolving nosepieces 
Zone of convenience 
Built-in base illuminator 
Top quality optics 
New EPOXY finish 

P/us - 
Wide variety of accessories and al ternate parts 
. . . readily interchanseoble to  meet f u t u r e  na 

...* C." 

STEREOSCOPIC M ICROSCOPES 

Outstanding Features: 
True three-dimensional erected image 
Top quality optics.. . low reflection coated 
~e;e&ible-and inelined body 
Long working distance 

' @ ? -"EF Large field of view 
wide range of magnifications 
Broad selection of models 
Dove-gray EPOXY finish 

k New Cyelospot Illuminator 
LOW PRICE 

P/us- 
Revolutionary MAGNI-CHANGER . . . desired magnifications simply 
"dialed in"! 

,--- - -------------------------- 
I nrpt. T-I 

I 

Gentlement 
I 

Please rush new CYCLOPTIC brochure SB 56 
I 

Pleaae rush new NllCROSTAR brochure SB 124 
I 
I 

Address I 

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l  
DEFENSE PRODUCTS P U N T  KEENE. N E W  HAMPSHIRE 


