
According to the methods described or 
referred to as having been employed in 
this study, it would appear that some pa- 
tients in a group of 18 received a chem- 
ically effective analgesic (morphine) 
soon after surgery whereas the remain- 
der of the group did not receive this 
treatment until at least 2 hours later, 
after they first had been given an in- 
effective treatment (papaverine). If this 
is so, it is possible to explain the results 
that were obtained on the basis of (i) 
differences in the duration of pain be- 
fore chemically effective analgesia or 
(ii) the influence of prior experience 
with the ineffective papaverine treat- 
ment upon subjective reactions to mor- 
phine. Neither of these explanations im- 
plies drug synergy. That is, it is possible 
that the patients whose pain remained 
untreated for the longer period simply 
appreciated eventual treatment to a 
greater extent and, consequently, judged 
the treatment to be more effective. Or, 
by comparison with an ineffective treat- 
ment, the perceived effects of an active 
treatment may have been enhanced over 
those perceived without any reference. 

It might be argued that these alterna- 
tive interpretations of the findings in this 
study are less plausible than the synergy 
explanation offered by the authors. How- 
ever, it would seem that the very exist- 
ence of alternative explanations that are 
consistent with the literature on subjec- 
tive measurement raises an appreciable 
doubt that, in this study, pharmacologic 
synergy" has been clearly demonstrated." 

RICHARD M. RITTER 
San Antonio, Texas 

In clarifying the situation, points to 
emphasize are the following: (i) pa- 
tients do not know what they are get- 
ting; (ii) the order of drug administra- 
tion is randomized; (iii) papaverine 
itself is equally ineffective as an anal- 
gesic whether it follows or precedes 
morphine. This could hardly be so if 
Ritter's argument is correct. In view of 
this we do not believe that Ritter's 
points (i) and (ii) have validity, al- 
though we have of course discussed such 
an "explanation" over the years. Evi- 
dence is lacking here that a subsequent 
dose is significantly influenced by the 
fact of a single postoperative medication. 
If this is not the case, we must have 
better grounds for giving up this posi- 
tive evidence than Ritter's vague refer- 
ence to the "literature on subjective 
measurement." I am familiar with this 
literature, having just completed a long 
book on the Measurement of Subjective 
Responses with over 1000 references, but 
I do not know what Ritter refers to. As 
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using Tne uonner ,wu TO 5isplay rate equations or cnemical kinetics. 

On the right hand side of the blackboard are simultaneous equations represent- 
ing typical consecutive reactions in the complex parent-daughter relationships 
of radiochemistry. Set up according to the corresponding computer program- 
ming schematics on the left, the Donner 3000 solves the equations for arbitrary 
choice of parameters, and displays the results graphically on an oscilloscope 
or recorder. An important example of this three-component problem is the 
decay of Zirconium95 and its daughter Columbium95 to Molybdenum95 as the 
stable end product.. 
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"Teaching Assistant" 
MODEL 3000 

There's a new way to multiply effectiveness in the teaching of science 
-without multiplying the teaching load. The Donner Model 3000 
Analog Computer serves as a veritable "Teaching Assistant," recre- 
ating the dynamic behavior of an arbitrary physical system from the 
describing differential equations. Its behavior is quantitative, its pre- 
sentation is visual, its impact on the student is powerful and lasting. 

A Donner analog computer can take responsibility in your classroom 
for faithful display of dynamic phenomena, from the simulation of 
nerve action to the solution of differential equations of pure mathe- 
matics. Without detailed knowledge of analog computers you can use 
the Model 3000 to solve and display problems in such fields as: 
antenna design * medical research * cybernetics * electron trajec- 
tories * nuclear reactor design * fluid mechanics * heat transfer anal- 
ysis * aerodynamics * meteorology * classical and nuclear physics 
* chemical kinetics * petroleum engineering * servo system analysis 
* auto- and cross-correlation * economic forecasting. 

Donner has pioneered in the introduction of electronic analog com- 
puters to the lecture room and the laboratory. For just over $1000 
you can put the Donner Model 3000 to work in your classroom. A 
letter outlining your specific areas of interest addressed to Dr. V. B. 
Corey, Technical Director, Donner Scientific Company, Concord, 
California, will bring full details. 
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Equipment 
The information reported here is obtained 

from manufacturers and from other sources con- 
sidered to be reliable. Science does not assume 
responsibility for the accuracy of the informa- 
tion. A coupon for use in making inquiries con- 
concerning the items listed appears on page 794. 

a VHF FREQUENCY METER is accurate to 

1 part per million over the range 20 
to 3000 Mcy/sec. The instrument is 
capable of measuring and generating sig- 
nals over the 10 kcy to 3000 Mcy/sec 
range. Frequency may be read directly. 
(Lavoie Laboratories, Inc., Dept. 357) 

* NUCLEAR BATTERY uses krypton-85, an 
inert-gas radioisotope that is said to be 
relatively safe because it is not absorbed 
by the body. The model K battery, 
1 7/16 by 7 1/6 in. and weighing 22 g, 
has a current rating of 10 to 1000 :wa 
and an open-circuit potential of several 
thousand volts. Operating and shelf life 
is about 10 yr. Accuracy of current de- 
livery is ?+ 0.5 percent of rating. (Uni- 
versal Winding Co., Inc., Dept. 377) 

* BALLISTOCARDIOGRAPHY TRANSDUCER iS 

a variable-reluctance accelerometer with 
full-scale output range of ? 5-g. Response 

FOR COLUMN CHROMATOGRAPHY... 

Both Time and Drop Counting Operation 
Model 230 Automatic Fraction Collector utilizes the 

accurate drop-counting method of fraction cutting to pro- 
vide precise volume measurement and clean separations. 

Mixing, contamination and evaporation are precluded 
by avoiding the use of intermediate collecting vessels, 

glass arms and funnels. Drops are counted as they fall 
from the column directly into the collecting tubes. 

Ease of operation and a high degree of reliability have 

been attained by not using complicated mechanisms 

or complex indexing systems. The overall result is 

high quality performance at moderate cost. 

Request full information. Ask for bulletin 230. 

P.O. K 428 * LA GRANGE, ILLINOIS 

is uniform from 0 to 40 cy/sec. The de- 
vice is designed for 3000-cy/sec, 3-v 
r.m.s., excitation. (Northam Electronics, 
Inc., Dept. 367) 

[ RESISTANCE THERMOMETER for the 
temperature range near absolute zero 
uses arsenic-doped germanium as the 
sensing element. Reproducibility is bet- 
ter than a few ten thousandths of a de- 
gree at 4.2?K, even after repeated cy- 
cling from room temperature. Resistance 
is determined by measuring the poten- 
tial drop when a current of approxi- 
mately 10 ita is passed through the ele- 
ment. The instrument is not yet com- 
mercially available. (Bell Telephone 
Laboratories, Dept. 380) 

* ULTRASONIC DRILL is designed for drill- 
ing into hard, brittle materials. The 
equipment consists of a drill assembly 
and an ultrasonic generator that pro- 
vides excitation power at 20 to 22 kcy/ 
sec. Power output is 100 w. (Gulton In- 
dustries Inc., Dept. 368) 

M WASHABILITY MACHINE is designed to 
measure washability, scrubbability, clean- 
ability, removability, and abrasion re- 
sistance of coatings and other surfaces. 
A counter records the number of scrub- 
bing cycles made during a test. An auto- 
matic timer and other accessories are 
available. (Gardner Laboratory Inc.,. 
Dept. 369) 

* INSTRUMENT MOTOR is battery-oper- 
ated for balloon, oceanographic, and 
similar applications. No brushes or com- 
mutator are used. The rotating assembly 
is an Alnico disk; the stationary field 
coils are commutated by transistors. A 
6-v model draws 6 ma and provides 
torques of the order of 10 oz in. at 1 
rev/min. (Brailsford & Co., Inc., Dept. 
378) 

" MICROSCOPE ILLUMINATOR is equipped 
with either a xenon lamp which supplies 
light of 6300?K, or with a high-pressure 
mercury-vapor lamp. Light collectors are 
quartz. (Wild Heerbrugg Instruments 
Inc., Dept. 379) 

X FREQUENCY-PERIOD COUNTER has range 
0 to 220 kcy/sec in frequency and 10 
[isec to 100,000 sec in period. A memory 
circuit holds the reading while the coun- 
ter accumulates data for the next read- 
ing. Readings are displayed as 2V /2-in. 
numerals in an 8-by-5-matrix of neon 
bulbs. Thus a large amount of redun- 
dancy is provided that prevents mis- 
reading because of lamp failure. (Com- 
puter Measurements Corp., Dept. 382) 

I X-RAY DETECTOR is designed to detect 
x-rays produced as secondary emission 
from high-power radar transmitters and 
from other high-voltage electronic equip- 
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ment. Internal shielding makes possible 
measurement in the presence of high-in- 
tensity radio-frequency pulses, or other 
fields. The device is said to be accurate 
over the 100-to-600-kev energy range. 
The transistorized instrument operates 
from 1.5-v batteries. (Universal Tran- 
sistor Products Corp., Dept. 381) 

* BETA-RAY SPECTROMETER is an inter- 
mediate-image lens type capable of 
measuring electrons up to 8.3 Mev, or, 
when used as a pair spectrometer, gam- 
mas up to 17.6 Mev. Transmission is a 
maximum of 8 percent of 4%r, and re- 
solving power is 0.7 percent at 1 percent 
transmission or 1.2 percent at 6 percent 
transmission. An iron jacket reduces the 
effect of stray fields. Maximum deviation 
from linearity is ? 0.1 percent in the 
range 36 kev to 8.3 Mev. (LKB-Produk- 
tor Fabriksaktiebolag, Dept. 389) 

* GLASS-MARKING STYLUS deposits ti- 
tanium to provide chemical- and heat- 
resistant marking on glass and ceramic 
surfaces. The marking is impervious to 
solvents, heat, and steam but may be re- 
moved by brief immersion in hot HC1. 
(Oxford Laboratories, Dept. 388) 

* LIGHT-SCATTERING PHOTOMETER deter- 
mines particle size in micron and sub- 
micron ranges and records haze and tur- 
bidity in moving streams. In the instru- 
ment, a light from a mercury-vapor lamp 
is passed through the sample, and scat- 
tered light is measured by a multiplier 
phototube. (American Instrument Co., 
Dept. 384) 

* CIRCLE-FLASH UNIT for close-up clini- 
cal photography is a repeating lamp good 
for at least 25,000 flashes. Central hot 
spot is said to be eliminated. The source 
is a cold light usable in human orifices. 
Effective illumination lasts 0.001 sec. 
Sufficient illumination is provided to 
permit using f/22 lens opening. (Medi- 
cal, Dental Scientific Photographic 
Equipment Co., Dept. 387) 

* FILM-PROCESSING EQUIPMENT for 70 
mm x-ray film will handle up to 100 
ft of film. The equipment includes a film 
reel, a jig for loading the reel, and three 
solution tanks. The tanks nest for storage. 
(Picker X-Ray Corp., Dept. 390) 

* TEMPERATURE PROBE for the range 
-200? to + 250?C uses a pure platinum 
wire element in a strain-free mounting. 
Stability is such that 50 cycles from 
100?C to liquid-nitrogen temperature 
results in a resistance drift equivalent 
to 0.01?C. Resistance of 1380 ohm at 
0?C is standard. Time constant is 0.1 
sec in water at 3 ft/sec flow. (Rose- 
mount Engineering Co., Dept. 392) 

JOSHUA STERN 
National Bureau of Standards 

3 OCTOBER 1958 

DURALAB EQUIPMENT CORP. 
979 Linwood Street, Dept. S, Brooklyn 8, N.Y. 

Manufacturers and Designers of Laboratory Furniture and Equipment 

THE LUMINESCENCE 
OF BIOLOGICAL SYSTEMS 

edited by Frank H. Johnson 
6" x 9", clothbound, 466 pp., 

genera and species, subject and author 
indexes, bibliographies 

$7.00 ($6.00 for cash orders 
by AAAS members) 

"The recent rapid development of 
bio-luminescence is well illustrated by 
the book and it should hasten the transi- 
tion of the field from a highly special- 
ized area to one having many points of 
contact with other parts of both physi- 
ology and chemistry." American Scien- 
tist, Autumn 1956. 

The volume includes papers and dis- 
cussion on fundamental aspects of "cold 
light" given at a recent international 
conference. Leading investigators pro- 
vide a critical evaluation of current 
knowledge while exploring approaches 
to unsolved problems. The free inter- 
change of ideas in the discussions inten- 
sifies the stimulating nature of the book. 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

1515 Massachusetts Ave., NW, 
Washington 5, D.C. 

This valuable 38-page book 
is yours for the asking! 

With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 

Contents include - 
* Observing the sun, 

moon, planets and 
wonders of the sky 

* Constellation map 
* Hints for observers 
* Glossary of telescope terms 
* How to choose a telescope 
* Amateur clubs and research 

programs 

I Please rush to me, free of charge, UNITRON's new Observer's I Guide and Telescope Catalog. 4J 1 I Name I 
I Street -- 
ICity State_- I 
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Just published: Vol. 12 (581 pages) 

ANNUAL REVIEW OF 

MICROBIOLOGY S1N 
Editorial Committee: S. P. Chilton, C. E. Clifton, 
C. A. Evans, R. E. Hungate, T. M. Sonneborn, L CVARD 
W. W. Umbreit 

Bacterial Protoplasts The International Geophysical Year has 
Bacterial Viruses (With Particular Reference to greatly increased the use of Microcards for 

Adsorption/Penetration) greatly increase te ue of Mh'rocards for 
Newly Recognized Respiratory Tract Viruses scientific material. It is, therefore, not surpris- 
The Use of Bacteria Grown In Vivo for Studies on ing that we have had to reprint SCIENCE on 

the Basis of Their Pathogenicity Microcards for the years from 1953 on. 
Parasitic Diseases of Man (Recent)ears 

from 1953 on. 

The Control and Eradication of Animal Diseases in The first half of 1958, volume 127 of 
the United States Te ir also avai int 2 for The Metabolism of Carbohydrates and Related Compounds SCIENCE, is now also available in this form. The 

Inorganic Nitrogen Metabolism space saving is substantial: 35 sets of cards 
Microbial Nutrition _, occupy the space of one set of SCIENCE. 
Nutrition and Ecology of Protozoa and Algae o t 
Bacterial Genetics 1 The price has remained unchanged, $7.50 
Genetics of Fungir volume. 
Review of the Microbiological and Immunological per volume. 

Literature Published in 1957 in the U.S.S.R. 
Antibiotics in the Control of Plant Diseases O 
Masked Virus Infection in Plants Order now from 
Plant Tissue Cultures Open a Botanical Frontier 
Factors Determining the Pathogenicity of Staphy- SC I EN CE, 

lococci 1515 Masse. NW, Washington 5, D.C. 
Microbiological Aspects of Radiation Preservation 1515 Mass. Ave. NW, Washington 5, D 

of Food 
Chemical Disinfectants SCIENCE ON MICROCARDS 

$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) $7.50 per volume $15.00 per year 

ANNUAL REVIEWS, INC. I 1953 0L1954 l1955 1956 01957 1958 (vol. 127) 

Grant Avenue, Palo Alto, California 

PERSONNEL PLACEMENT I 
CLASSIFIED: 25 per word, minimum|||||||||||| POSITIONS OP ||||||||||||||| |||| || POSITIONS OPEN PoSITIONS|| m i|nimum|| 

charge $4.25. Use of Box Number ...... ---------------- 
counts as 10 additional words. Pay- (a) Bacteriologist; B.S., M.S. for private cen- .toh 
ment in advance is required. tral laboratory, three pathologists serving sev- 

COPY for classifie adsmeral area hospitals; five technicians in private MARKETING ADMINISTRATOR COPY f or classified ads must reach laboratory; to $6000; Midwest. (b) Chemist; 
SCI ENCE 2 weeks before date of issue M.S., Ph.D. experienced hospital chemistry; by MEDICAL RESEARCH (Friday of every week). four-man pathology group; to $8000; mideast- IO 

DISPLAY: Rates listed below-no charge ern university center. (c) Bacteriologist; M.S. INSTRUMENTATION 
for Box number. Monthly invoices will to supervise active laboratory section; 200-bed 
be sent on a charge account basis - general hospital; part-time teaching appoint- e successful candidate will have 
provided that satisfactory credit is ment in local college also connected; Ohio. (d) The successful candidate will have 
established. Biochemist; Ph.D. to supervise department, a science degree (Chemistry or Bio- 

Single insertion $26.00 per inch s ererve as liaison with medical staff; fully approved chemistry) with a minimum of five 
13itimes ins1ryear 24.00 per inch 300-bed general hospital; mideastern city of 1 3 times in I year 23.00 per inch 100,000. (e) Pharmacologist; Ph.D. with indus- years experience closely related to 

26 times in 1 year 22.00 per inch trial experience; responsible long-term cardio- the biomedical instrumentation field. 52 times in 1 year 22.00 per inch vascular, hypertension research program; charge Familiarity with institutional selling 
For PROOFS on display ads, copy must of screening program; to $10,000; eastern phar- abilit d 

reach SCIENCE 4 weeks before date maceutical house. Woodward Medical Bureau, an abIty to irect others desirable. 
of issue (Friday of every week). Ann Woodward, Director, 185 North Wabash, Job environment includes significant 

Replies to blind ads should be addressed Chicago. responsibility in technical liaison, 
as follows: Biologist. Completed graduate work leading to product promotion and market 

Box (give number) Ph.D.; $5880-$7344; to study ecology and pol- analysis. 
Scien1ce 5 s Ave.\\N lution of estuaries of Virginia. Virginia Fisheries 
1515 Mas sacngt husetts Ave., NW Laboratory, Gloucester Point, Virginia. Send resum6 including age, educa- 

Washington________ ______D.C.9/19, 26; 10/3, 10, 17, 24, 31 tion, positions held and earnings to 
M.D. with research training and experience in Roy Holm 

Illlilllllllllilllll osrosIT S OPEN l pharmacology or physiology, to assist director of 
|I~ii~Ii POSi rON EII ||| ||| pharmacology, in leading pharmaceutical corn- BE KM AN/P I NC pany. Excellent opportunities for research and BECKMAN/SPINCO 

advancement. Inquiries will be treated strictly 1117 California Avenue 
Biologist, Ph.D., with experience in tissue cul- confidential. Box 219, SCIENCE. 10/10, 17, 24 P a i, Alfni 
ture and related fields needed by an expanding , , , ________________Palo Alto 4, California 
eastern pharmaceutical company. Person will un- 
dertake responsible position in cancer and virus Microbiologist. With a major in biochemistry 
research. Please indicate qualifications. Box 217, and/or genetics for postdoctorate position in 
SCIENCE. 10/10, 17 large western university. Send compelte resume NEW WORLD-WIDE GRADUATE AWARD 

with initial letter. Reply to Box 203, SCIENCE. DIRECTORIES for American Scientists, teach- 
10/3 ers, librarians to subsidize their education and 

research. Stipends $200-$10,000. Volume I 
Botanical and Cosmetic Chemist. An experienced Ph.D. Pharmacologist interested in pharmacody- (1957), $3; volume II (no duplication), special 
botanical chemist and cosmetic chemist are re- namics and drug evaluation. Real opportunity prepublication offer until 1 November, $2; both 
quired for an interesting and challenging over- in growing pharmacology section of a progres- volumes $4 until 1 November. Limited edition. 
seas assignment. Liberal salary and benefits sive midwestern pharmaceutical company. No Complete, specific information on 400 awards in 
offered. Please send complete resume to Box industrial experience required. Send salary re- United States and overseas in each volume. 
212, SCIENCE. 10/3 quirements and r6sume to Box 210, SCIENCE. CRUSADE, Sci., Box 99, Station G, Brooklyn 

9/26; 10/3, 10 22, N.Y. ew 
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REPLICA GRATING EPLICA //Auc 
e 

Low, Low Cost 13,400lNES/./ 
It's here-after decades of effort. L l / i e 
Replica Grating-on film-at very low / 
price. Breaks up white light into full / / 
spectrum colors. An exciting display. SPECTRUM 
13,400 lines per inch, running long l,,,,\\\\\ 
way on film 85 wide-grating area 7"'. Thickness about 
.005". Dispersion about 24?. Use it for making spectro- 
scopes, for experiments, as a fascinating novelty. First time 
available such large size-so cheaply. Comes in clear 
plastic protector. 
Stock No. 40,267-W piece 8" x 11" ..... $1.50 pstpd. 
Stock No. 50,180-W piece 8" x 6 ft ..... $5.95 pstpd. 

TELESCOPE CAMERA 
Here is a special camera for taking excellent close-up shots through 
your telescope . . . pictures of the moon, stars . . . terrestrial tele- 
photo pictures. Sturdily built, easily operated this useful camera em- 
ploys sheet film. One film holder-size /4" x 3/4" is included. 
Camera lens is 4-element-not only magnifies the image but extends 
it from normal eyepiece image plane to film plane. Yellow filter is 
included. Camera box size is 3 x4 x 5". Tube that fits into eyepiece 
holder is 5" long with 1 /4" O.D. for standard telescopes. Cable release 
and 31/4" x41/2" piece of ground glass also included. Precision Ger- 
man-made shutter has speeds of T., B., 1 sec., 1/2, 1/5, 1/10, 1/25, 
1/100 and 1/200. Also has delayed action shutter release. 
I^.le M1n 7n_I AA_W . . -. $9-50 PQestnaid iTOCK I O. %V/%- W .- ........ . * *P> r'U5y- ' 

50-150-300 POWER MICROSCOPE 
Amazing Value-Equal of a $75.00 Instru- ASSEMBLED See the Stars, Moon, Planets Close Up! 

gIi t:]-~ ment! 3 Achromatic Objective Lenses on ' $EM l 3i"'AD Y ' ASTRONOMICAL REFLECTING TELESCOPE 
Revolving Turret! Imported! The color-cor-AND 
rected, cemented achromatic lenses in the 60 to 160 Power-An Unusual Buy! 
objectives give you far superior results to READY TO USE! Famous Mt. Palomar Type 
the single lenses found in the microscopes * You'll see the Rings of Saturn, the fascinating planet Mars, huge 
selling in this range. Results are worth the craters on the Moon, Star Clusters, Moons of Jupiter in detail, Galax- 
differencel Fine rack and pinion focusing. iesI Equatorial mount with lock on both axes. Aluminized and over- 
Stock No. 70,008-W .... $14.95 Pstpd. coated 3" diameter high-speed f/10 mirror. Telescope comes equipped 
MOUNTED 500 POWER OBJECTIVE with a 60X eyepiece and a mounted Barlow Lens, giving you 60 to 

. . Threaded for easy attachment on '160 power. An Optical Finder Telescope, always so essential, is also 
above microscope. Achromatic lenses for fine included. Sturdy, hardwood, portable tripod. 
viewing. 3 mm. focal length. Photographers! This is an actual photograph Freewithscope:ValuableSTARCHARTand272page "AstronomyBook." 
Stock #30,197-W ........ $5.00 Pstpd. of the moon taken through our Astronomical 

Telescope by a 17-year-old student. Stock No. 85,050-W ...................... $29.95 Postpaid 

......,.,.,.,;..... ..U.. A . e M_ . _9 ._ A._ A.....,... ; 
. 

TAKE PHOTOS ot the MOON 
Through Your Telescope with 
EDMUND 

CAMERA HOLDER 
for TELESCOPES 

Bracket attaches permanently to reflecting or refracting 
telescopes. Removable rod holds camera over eyepiece to 
take pictures of Moon . . . or terrestrial telephoto shots 
of distant objects. White metal projection screen permits 
you to see the sun spots! Includes brackets, 28%" rod, 
projection screen, screws, directions. 
Order Stock No. 70,162-W ........... $9.95 Postpaid 

(Send Check or M.O.-Money-Back Guarantee) 

American Made - 
Over 50% Saving 

STEREO MICROSCOPE 
Years in development. Equals $300 to 
$400 instrument. Precision American 
made. Used for checking, inspecting, 
small assembly work. Up to 3" work- 
ing distance. Clear, sharp, erect 
image. Wide, 3 dimensional field. 2 
sets of objectives on rotating turret. 
23X and 40X. 
Stock No. 85,056W ...... $99.50 

f.o.b. Barrington, N.J. 
Low Power Supplementary Lens Attachment for above Stereo 
-provides 15X down to 6X with clear, extra large 1Y2" 
field at 6X. 
Stock No. 30,276-W ............... $7.50 

NEW HAND SPECTROSCOPE 
Never before such low price I 

:: ) .. . . ..... . Only possible because it em- 
::?::?:!i.!I!i:!?... ploys newly developed replica 

grating film-with 13,400 lines per inch. This grating is 
mounted in aluminum tube 4?2" long, %' / dia., with a 
fixed slit. Excellent for demonstrating spectrum; to see 
spectral lines of gases; for recognizing transmission and 
absorption bands of colored glasses, filters, dyes. Also will 
identify more promient Fraunhofer Lines. 
Stock No. 30,280-W .............. $2.50 Postpaid 

BUILD A SOLAR ENERGY FURNACE 
Good Geophysical Year Project 

A fascinating new field. You can build 
your own Solar Furnace for experimenta- 
tion-many practical uses. It's easy- 
inexpensive-use your scrap wood. We 
furnish instruction booklet. This sun 
powered furnace will generate terrific 
heat 2000? to 3000?. Fuses enamel to 
metal-produces many unusual fusing 

effects. Sets paper aflame in seconds. Use our Fresnel Lens 
-14%" diameter . . . f.l. 14'. 

Stock No. 70,130-W Fresnel Lens .... $6.00 Postpaid 

SALE! Terrific WAR SURPLUS BARGAIN! Made by B & L and E. K. 
AERIAL CAMERA LENSES Our Price, $39.50 

24" F.L. f/6, in 23" Long Lens Cone Used; $59.50 New 

Mounted in beautiful brass cells, lenses are 4" dia. precision 4-element type, Aero 
Tessar and Aero Ektar (no choice). Housed in cone-10' focal plane beyond cone 
and permits building on a film holder, eyepiece, etc. Lenses easily removed for other 
uses. Diaphragm is included-adjusts by flexible rod (easily extended) from f/6 
to f/22. Opens approx. 1" to 3%2". Lens and cone-wt. 25 lbs. Sturdy carrying 
tronk-wt. 26 lbs. 
USES: 1. For use as long range, Big Bertha Telephoto lens. 2. For Richest field 

(wide field, low power) telescope. 3. As Opaque Projector lens. 4. For use 
in Operation "Phototrack" (photographing Artificial Satellites) 

Order Stock No. 85,059-W 24", used. Price $39.50 f.o.b. Utah 
Order Stock No. 85,060-W 24", new. Price $59.50 f.o.b. Utah 

Send Check or M.O. - Money-back guarantee 

I 
LOW COST SCIENCE TEACHING AIDS 

HAND STROBOSCOPE--Stops visual motion of fan blades, etc. Black plastic 
disc-8" dia.-6 slits. Hold in hand. Rotated with finger. Low price for 
student use. 
Stock No. 90,001-W ...................... $3.00 
Plus postage & packing-35? . . . Total ....................$3.35 

COILED SPRING-WAVE DEMONSTRATOR-Similar to "walk down the 
step" type toy-but triple length for demonstrating wave motion, observing 
pulses, understanding superposition and cancellations, etc. 3" dia.-6" 
length when compressed-extends to about 50 ft. 
Stock No. 90,002-W ...................... $2.00 
Plus postage & packing-50? . . . i . Total $2.50 

RIPPLE TANK-Now available . . as well as other teaching aids. If 
interested, write to have name included on our mailing list for BUL- 
LETINS NO. 50-W 

Write for this amazing 
hundreds of illustratio 
optical information . . . 
lites, Moon, Planets, R 
experimenters, hobbyist 
give you FACTS, no fiL 
where it's used! 

COMPARATC 
Countless war surplus 
foreign lands. Thousar 
scopes, microscopes, n 
mounts - accessories 
America's greatest optic 

WRITE FO 

DIRECT MEASURING POCKET 
MICROSCOPE-50 POWER 

::; j i jlllllll lllllllllllll |)llljDlB]pBl [ lll]l[lllllllllp lll[llll lln lllB[ll p III y lll j 
PRETICLE PATTERN 1 

Fountain pen size, makes direct read- 
ing measurements; for checking small 
parts and dimensions under powerful 
magnification. Precision, glass etched 
reticle calibrated for measurements up 
to 1/10" by .001" divisions. 
Stock No. 30,225-W .. $7.95 Pstpd. 

fTAi W OVER 1000 
Optics for the Space Era! OPTICAL BUYS 

Optics for the Science Class! 
: Catalog! You won't be sorry! 80 pages - 
ns, charts, diagrams. A treasure-house of 
* bargains galore. Scopes for observing Satel- 
'ockets. Optics for classroom, research labs, 
ts! Instruments for checking, measuring. We 
uff. Tell you what it is - how it works - 

)RS, MAGNIFIERS, MICROSCOPES 
bargains - ingenious optical tools from 

nids of optical components: Infrared tele- /- ) 
nagnifiers, lenses, prisms, wedges, mirrors, I 

of all descriptions. Shop the Catalog of I o .,0 DD cal mart. Mail coupon. No obligation./ 

iR FREE CATALOG "W" _ 

I I I I 

__~q~!~"-""~"'.-oj;fq4:w; W WiMom 
_ VaI xII- _I KA 

_ M II 

I 

I 



AO Spencer Picture-in-a-minute Photomicrography 
When you use the AO Spencer Photomicrographic 
Camera equipped with the Polaroid? Land Camera 
back, permanent photographs are ready for your files 
in just 60 seconds. A coupled visual and photographic 
system lets you shoot what you see ... quickly and 
effortlessly. And with the Polaroid back possible errors 
in exposure, illumination or focus can be corrected 
immediately. 
In addition to the Polaroid Land camera back, you have 
a choice of 4 other readily interchangeable camera backs; 
4"x 5" fixed back; 4"x 5" Graflok back; 35mm back 
and Bantam back (roll film). You choose the camera 
back and film best suited to your specific require- 
ments. 

Here, the No. 682G Camera is being used with the 
AO Spencer Series 4 Microstar... an ideal combina- 
tion. The built-in base illuminator provides convenient 
Koehler-type illumination. You select specimen area 
and do all preliminary focusing through binocular por- 
tion of trinocular body .. focus critically with the tele- 
scopic eyepiece. 
The sturdy vertical pillar, the easily adjustable camera 
support, the camera back and the Microstar all combine 
to provide'a compact unit. Perfect alignment and rigidi- 
ty is assured ... successful photomicrography becomes 
a "snap". 
Try it and see for yourself. Your AO Representative 
will be happy to arrange a demonstration for you. 

Dept. J-1 
O Please send me Brochure SB682 describing the entire line of 
AO Spencer Photomicrographic Cameras. 
D Please send me Brochure SB124 describing the new Microstars. 

Name 

Address. I 

City Zone. State - 
._____________________State------ 


