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II QJ It looks different. It is different. It's totally designed * * U for science teaching. Academic StereoZoom 
L I Microscope by Bausch & Lomb lets science 

UUE students relate to the specimen being studied with- 
A wnui ly out having to take a course in microscopy first. 

different concept This unique Bausch & Lomb microscope 
combines stereovision with an exclusive zoom 

jikini. gnification that makes for a natural relationship 
for b*****9 at low magnification or zooming to a 

the student and the specimen. Scanning 

with the nii croscope specific detail at higher magnification is as non- technical as watching a quarterback on TV. And 
list prices for this American-made instrument start at $144. 

There is no longer an illumination problem. The turn of a 
knob allow& selection of reflected light, transmitted light 

or a combination of the two, and it uses just one light bulb! 

These new instruments are well built, with every safeguard 
to prevent damage to assure long, maintenance-free, 

lifetime use. 

You have a need to know what's new. Write for the new 
catalog 31-2395 and our free demonstration offer, today. 

BAUSCH & LOMB 
Scientific Instrument Division 

85610 Bausch Street, Rochester, N. Y. 14602 
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ESTERN ELECTRIC REPORT 

I / A' 

1500' C furnace was specially designed to flue Electron micrographs show Thin film integrated circuit shown here is part 
these new substrates. The relatively low tern- the great difference in grain of a resistor network. It is one of many that 
perature results in smooth substrate surfaces size between new ceramic benefit from the improved substrate. Metal 
for practically fault-free thin film bonding. material (lower) and the leads on sides are bonded by thermocompres- 

previous material (upper). sion to tantalum nitride resistor film. 

Smoothing the way for perFect thin film bonding. 
Aluminum oxide, or alumina, is con- other shapes. Holes can be punched at 

sidered to have the best combination of the same time. 
properties for thin film circuit substrates. Finally, because of the use of active 
Until recently, however, the bonding of alumina, the material is fired at an unusu- 
metal elements to gold-coated tantalum ally low temperature which results in 
nitride resistor film on aluminawas some- smooth substrate surfaces for reliable 
what unpredictable. thin film bonding. The finished substrate 

Now, an advance at Western Electric is then ready for the various processes of 
has made it possible to get practically thin film circuit production. 
fault-free bonding of these materials. In developing this new process, en- 

This new perfection in bonding gineers at Western Electric's Engineering 
came through the development of finer Research Center worked together with 
grained alumina substrates. engineers at the Allentown plant. 

The process has four basic steps: Conclusion: This new way to pro- 
milling, casting, punching and firing. duce substrates is a truly significant con- 

During milling, alumina is combined tribution for thin film circuit production. 
with magnesium oxide, trichlorethylene, The ultimate gain from this smoother 
ethanol and a unique deflocculant. For substrate is for communications itself. 
24 hours, this mixture is rotated in a ball For through the achievement of nearly 
mill. In a second 24-hour period, plasti- perfect bonding of metal leads to tanta- 
cizers and a binder are included. lum nitride, thin films can be produced 

The deflocculant plays a major role with even greater reliability and economy. 
by dissipating the attraction forces that 
exist between the highly active alumina 
particles. This prevents thickening, which 
would ordinarily make an active alumina 
mixture unworkable. 

The 48 hours of milling is followed 
by casting. When the material comes off 
the casting line, it is in the form of a flexi- 
ble polymer/alumina tape, dry enough Western Electric 

be cut into easily handled sections. 
After casting, a punch press cuts the 

material into the desired rectangles or We make things that bring people closer. 
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New Econo-Filter Covers 
improve animal production, 
protect long-term experiments 

Improved breeding rates; greater pros 
tection for long-term experiments; gen 
erally healthier animals. These are 
some of the benefits you get by using 
Econo-Filter Covers on your animal 
cages. Molded in one piece from non- 
woven spun polyester, they are the sim- 
plest, most effective way to protect 

' animals against airborne infection, 
cross contamination and environmen- 
tal stress. Econo-Filter Covers meet all 
published standards for porosity, air- 
permeability, and filtration of air-borne 
organisms, dust and other contami- 
nants. They are available for all stan- 
dard Econo-Cages and are reusable. 
Positive Filtration. Econo-Filter Covers 
effectively remove air-borne contami- 
nants without inhibiting the proper ex- 
change of air. They can measureably 
reduce the incidence of contamination 
and diseases such as infantile diar- 
rhea. This means that now both short- 
term and long-term programs can 
maintain a "clean" cage environment 

w' without instituting new lab procedures. 
Environmental Control. Environmental 
stability promotes animal health. 

 Econo-Filter Covers reduce fluctua- 
k   tIons in temperature and humidity, eli- 

'&a"W inmate drafts and minimize C02 and 
\ \'>  ammonia buildup. 

lncresed Animal Production. Healthier 
animals produce stronger litters and 
show greater fertility. Econo-Filter Coy- 
ers can make a profitable difference in 
production by promoting more success- 
ful breeding while, at the same time, 
reducing infant mortality. 
Economy and Efficiency. Few filter sys- 
tems of equal efficiency are as econom- 
ical as Econo-Filter Covers. They are 
reuseable; withstanding normal sterili- 
zation cycles in both steam and gas 
autoclaves. One-piece Econo-Filter 
Covers can be installed without special 
attachments or adapters. 
What do you want? Healthier animals; 
increased animal production; or more 
protection for long-term experiments. 
You get them all with Econo-Filter Cov- 
ers. For all the facts, contact your 
Econo-Cage/Econo-Filter Distributor or 
write the Scientific Division, Maryland 
Plastics, Inc., 9 East 37th Street, New 
York, New York 10016. 
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For routine analysis 
and advanced research, 
Nikon optics 
make the difference. 

Nikon M Inverted Mi- Nikon Apophot, our advanced universal re- Nikon MS inverted 
croscope, the world's P search microscope has built-in zoom- Microscope, a simpli- 
most sophisticated op- Koehier illumination for transmitted and fied, lower-cost ver- 
tical instrument for K reflected light, magnification changer and sion of the Model M. 
tissue culture studies focusable Bertrand Lens. Permits use of It utilizes almost all 
Highly recommended special light sources such as tungsten, Model M accessories 
for automatic time- high-pressure mercury arc, xenon arc, including the photomi- 
lapse cinemicrogra- quartz halogen and CSI. Accepts full range crographic. Available 
phy. Utilizes long of Nikon accessories, including all format with both transmitted 
working distance photomicrography. Circle No, 130 and reflected light 
phase-contrast optics and quartz iodine illu- 
Accepts wide variety mination. Has built-in 
of Nikon specially de- photo tube. 
signed attachments as Circle No. 132 
well as standard at- 
tachments. Suitable 
for wide range of bio- 
logical and metallurgi- 
cal studie.1 No. 127 Nikon Kt Compact, versatile laboratory mi- 

croscope with built-in transformer, con- 
Nikon L-Ke, the most sophisticated and tinuously variable light intensity control, 
versatile memberof the standard series mi- and inbase voltmeter. Features brilliant 
croscopes. Features built-in true Koehler Koehler type illumination and full range 
illumination, unusual ease of handling, in- 
terchangeable nosepieces and center.... .. of accessories. Circle No. 133 
condensers. Recommended for phot 
crography. Now available with qu 
halogen lamp, Circle No 

Polarizing Research Microscope POH-2, Fluorescence Illuminator equips Nikon S 
designed for observation, measurement Model H, a portable hand microscope for Series for fluorescence microscopy 
and analysis of birefringent specimens. field use. No larger than a 35mm camera, antigen antibody acridine orange, aura 
Features interchangeable, centerable, ro- it is a sophisticated precision instrument mine and other fluorochromes and com 
tating nosepieces, built-in substage illu- Wide range of accessories for special ap bined phase fluorescence Circle No 134 
mination or epi-illumination, graduated plications include phase contrast and 
Babinet compensator and universal 4-axis polarizatio Circle No 131 
stage. Available with trinocular eyepiece 
for photomicrography. Equipped with spe- 
cial depolarizer. Circle No. 129 



Extending man s 

science, research 

and industry. 

Nikon Model CL Clas- Nikon Micropan Microprojector for sem- Nikon SMZ Stereo. 
sic Microscope, re- mar or lecture room projection of micro- Zoom Microscope has 
cise, yet ruggedly scope slides. Superb Nikon optics include a total magnification 
built, especially for zoom projection lens, built-in pointer, mi- range from 4x to 120x. 
student use. Many crometer and field selector reticles. All Provides 5-time zoom. 
safety features. High controls located within convenient reach. range without change 
quality Nikon optics, Illuminated magnification indicator, in focus or working 
locked-in interchange- Ozone-free 450W Xenon lamp. Sharp im- distance. Exceptional 
able components, har- ages edge to edge. Precise magnification range of accessories. 
monic drive mecha- 4 change: choice of five prealigned objec- 
nism for smoot , tive/condenser matched combinations. Cirr.kJ,k.J39j 
reliable coarse and Cold mirrors and heat filters for added Epi-illuminator fits any standard Nikon 
fine focus adjusting specimen safety Circle No. 137 microscope. Designed for observation of 
Accepts many Nikon  I A opaque specimens. Provides collimated 
accessories. Easy on on-axis illumination with field and aper- 
the budget. Circle No. 135 ture reflected light sys- 

Teaching Head attachment equips any VA; tem Circle No. 140 
standard microscope for simultaneous 
viewing of a specimen by two observers. 
Essential for both teaching and consulta- 
tion in science, industry and education. 
Has built-in, illuminated movable pointer. 

Modular Focusing Mount, with extremely 
flexible design for precision microscopy 
at moderate cost. Adapts easily for wide 
variety of applications in production, in- Comparison Projector Model CP 6, shows 
spection and research. Coarse and fine two magnified images on single 6" x 12' 

Circle No. 136 focusing on both sides with revolving screen for side-by-side comparison Espe 
Nikon 6-C Micro-Comparator, a precise op nosepiece. Accepts all Nikon s accesso- cially easy to use without strain. Horizon- 
tical measuring instrument used widely ries including Type R (Francon-Yamamoto) tal and vertical bullet and cartridge ma- 
for inspecting and measuring ultracentri Differential Interference Attachment for nipulators. Fiber optics illuminators trans- 
fuge as well as electrophoresis and elec microscopic studying of opaque surfaces fer no heat to specimens. Design permits 
tron micrographic plates. Also useful for seen as interference color and contrast observation of large objects and simulta- neous viewing by students or consultants. 
a multitude of biological specimens Avail difference Circle No. 138 Screened image photographable with any 
able with electronic digital stage microm camera. CirIe No. 141 
eters for direct read-out and computer 
interfacing. 



Photomicrography and Photomacrography by Nikon, 
VIT Vibration Isolation Table1 for stabiliz- 3 Microflexes: Standard PFM, prism reflex 
ing sensitive instruments used in photo- attachment with viewfinder and low vibra- 
micrography, metrology, holography, laser tion shutter; Semi-automatic EFM with 
equipment and micromeasuring devices. built-in CdS photocell coupled to exposure 
Isolates 90-98% of environmental vibra- control system; Automatic AFM with sensi- 
tions. Also available as VIT Console and tive CdS light sensor and solid state analog 
VIT Stand. Table shown here with cine puter control unit that calculates cor- 
stand and Apophot microscope with auto t exposure and sets shutter timing 
matic microflex. Circle No 142 omatically. Circle No. 146 

Three 35 mm Camera Backs: M-35-S for 
35 mm full and half-frame exposures, in- 
cludes Nikon F, Nikkormat or Nikon F2 
Body; M-35-A, motorized to advance film 
automatically. Bi-cam adapter to hold 2 
35 mm backs interchangeable for b & w 
or color photography. Circle No. 147 

Full complement of film formats 
Polaroid M-100 Film Back for use with 
Polaroid 3?" x 4?" packs. Polaroid 3?" x Cine Microflex CFMA, the only time-lapse 
4?" rollfilm back. 120 roll film, 4" x 5" cut motor-drive cine-micrographic system with automatic exposure control. Designed 
film or plates. Circle No. 143 

for use with the current model Bolex H-16 
Multiphot, our large, sturdy, universal pho- cine camera mounted on any standard 
tomacrographic stand, equally suitable for microscope. Circle No, 148 
photomicrography and cine micrography. 
Accepts wide variety of quickly inter- 
changeable accessories. Newly designed 
Macro-Nikkor lenses with matching, color- 
coded condensers for unusual resolving x 
power. 4 x 5 inch mirror reflex housing 
and special low vibration self-cocking 

*Unique accessories include spot photom- 
eter, half reflecting mirror, and Lieberkuehn 
mirror. Circle No. 145 

 For detailed information on any of our products, use Reader Service Card or write: 
Nikon Inc., Instrument Division, Ehrenreich Photo-Optical Industries Inc Garden City, N.Y. 11530 (In Canada: Anglophoto, Ltd., Ont.) 



Universal REPIPET / 

dispenses jy reagent 

from a nyb ottle. 
LII REPIPET that 

Will dispense from 
Simple operation. Lift plunger to fill, press to deliver. ACCUraCy 1 %.  yscrew cap or ground 
Reproducibility 0.1%. glass joint Container 

Commonly found in the V lab. Just trim the Tef- 
Fit any container. Assortment of screw caps (sup- 
plied) fits the Universal REPIPET to the bottle / lon inlet tube to reach 
you have on hand. Uncommon screw caps or the bottom corner of 
adaptors for glass joints are supplied by L/! your container. Because only glass 
at no charge upon request. and Teflon come in contact with re- 

agent, you can safely dispense any 
Leak-proof coupling. Unique Teflon liquid except HF through this odorless 
coupling can't slip or leak, provides d transparent instrument. Concentrated 
secure connection for any length acids, concentrated alkalies, and chlor- 
of Teflon tubing. mated hydrocarbons pose no problems for 

/ the REPIPET. 
Cuttofit.Just slice off Tef- I>( Universal REPIPETS are stocked in 1,5,10, 20, 
Ion tubing to reach the and 50 ml sizes. Price $75, including 5 screw cap 
bottom corner of any / / adaptors and magnifying indicator. Our old standby REPI- 
containerforempty- PETS (all PYREX' instruments) are stocked in the same sizes 
ing contents starting at$55. ______________________________ 
completely 

Order from Labindus- 
tries or your distributor. 

The same REPIPET fits all container 

REPIPETS 
products of 

4 LABINDUSTRIES 
1802 M Second Street/Berkeley, California 94710/Phone (415) 843-0220/Cable LABIND 
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ACS Nonmembers Large Volume Orders Negotiable 
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R New DENSITY 5RRDIENT REEESSDRY 
for Ellford Spectrophotom2t2rs 

I I _ _*,s,...,,,s,,s,*q Nuntberll inaseriesof add-on 
. . '. K;. modules for expanding spectrophotometric capabilities 
-i---'-'--1----- I 

I Now you can scan a density gradient with an illuminated 
- volume of less than 5.5,ul with our 240 Spectrophotometer 

   '1 and its Model 2480 Density Gradient Accessory. A 
I  '' * V i 2 !.. micro flow-through cuvette coupled closely to the 

M centrifuge tube and the high energy available from the 240 provides a record with high resolution and low noise. 
4 1 1 1 A wide selection of other Model 240 accessories 

'1 gradient scanning, rapid sampling and other 
 2 5, 1 facilitate spectral scanning, gel scanning, density 

now or added later, whenever a specific capability is 
. .... measurements. Any Gilford accessory may be purchased 

II  

I I needed. This approach lets you meet essential 
laboratory needs, even when funds are scarce. Learn 
more a bout it by writing or calling for details. Gilford 
Instrument Laboratories, Inc., Oberlin, Ohio 44074. 
(216) 774-1041 - 

lilT 

\\ \ Gilford instrument Laboratories, Inc. Oberlin, Ohio 44074 * Gliford 

. \\.A\\4X2\\ Europe, SA. 39 Rue chauveiot 92 Malakoff, France, * Glifard 
\4. '' instruments GmbH Weissenburgstrasse 39 4 Dusseldorf, West Germany * Giifod instruments, Ltd 188 Martin Way Morden, 

watch for our 
GEL SCANNING 

ACCESSORY to appear soon. 
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TWOUU.FOR THE PRICE OF ONE 
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Lk,41Vhatinan?  a depth filter, able to hold a high 

3 F i'D .*.* *  ** g E*  GFID is ideal as a prefilter. ,.it is 
4, a .0 . j6: , ,.' loading of particles bef ore the flow 

* , e is significantly reduced,.. 
. as a high flow rate, and will not GLASS FIBER PAPER .'  *'.,;  ., . significantly reduce the flow rate 

.,.a highly efficient prefllter *  *,  * * of the final filter..it is inert, and 
for membranes ' * , . , ',': contains no binder to introduce 

*..a high flow rate filter ** * :>' : impurities or interference. 
for general laboratory use ,' * :'  ' 

* 4 4 44. 

GFID is a new binder-free glass * 4 444 Under very gentle suction, the flow 
fiber paper, specially designed for '. , ,4, * *' rateofGF/Disatleasttentimes 

useasamembraneprefilterand *, 4 , .  faster than a fine cellulose or 
for use where high retention 4 . . , .:, sintered glass filter of the same 

cellulose filter papers or sintered * 4 ..  . .%. area, underthesameconditions,, 
glass filters would normally be used, * 4444 * , itsslOOtimesfasterwhencom- 

pared with a conventionally folded 

*.- cellulose filter of twice the 

- <,j.i be meter, What's more, GFID is disposable and does not have to 
laboriously cleaned like 

* * *: sintered glass. 

For further information on this 
and the other Whatman Glass 

Fiber Papers, fill out the coupon 
below to receive copies of our 

Whetma is the re istered trademark of 
free Data Sheets. W & R. Baiston, Ltd., Maidstone, Kent, England, 

Gentlemen: Please send me more information on whatman GFID and other Glass Fiber Filters. 

Name______________ 

IIIIIlI Tilie__________________________________________________________________________ 

reeve angel Organizalion 

9 Bridewell Place Address -_________________________________ 

Clifton, N.J. 07014 
Phone: (201) 777-4825 cily _____ _______State Zip== 
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Magnetic tape taken at 50 OOOX (20kV) enlarged 2 3 times, cropped and photoengraved into dot pattern for mass reproduction 

TM 

yours every time with Autoscan 

The reasons why biologists don't Automatic Contrast and dark-level tact prints from other instruments, 
have to develop electronics exper- adjustment. Fully automatic elec- The big picture of Autoscan is 
tise to get optimum performance tronically controlled camera. These enhanced by the many accessories 
from an Autoscan SEM are simple: mean optimum quality for photog- offered by Etec. No other SEM 
high resolution, operational simpli- raphy in minimum time...and with offers more. We'll show them to 
fication through automation, and virtually no effort, Delicate spec- you when we demonstrate Auto- 
an ultra-high resolution recording imens can be recorded more scan. 
cathode ray tube. quickly to eliminate or minimize 

Ultra-high resolution, 100 A damage or contamination, partic- 
guaranteed, 150 A routinely attain- ularly at high magnification levels. 
able, Optimum capability among Equally important, automation sim- 
scanning electron microscopes for plifies operator training. 
biological research, 2,500-line recording CRT with - 

Simplification through automa- Dynamic Focusing, Two-and-one- 3392 Investment Blvd., Hayward, CA 94545 
tion. Automatic focus compensa- half times the resolution of com- Telephone: (415) 783-9210 
tion, gun bias adjustment and petitive SEMs. This means 2'AX Distribution: 
magnification compensation when photographic enlargements of the u S. and territories, 

Canada and Mexico-Etec Corp. accelerating voltage is changed. same quality and resolution as con- Other International Sales-Siemens, AG, 
Circle No, 34 on Readers' Service Cord 



Now PDP-15 does it 
At the same time, 

There are already over 600 And that was before we gave it the computer power. 
PDP-15's hard at work in medicine, RSX PLUS operating system that will And $3,000,000 worth of software. 
science, industry and business. Doing do them all at the same time. Like 5 complete operating systems 
laboratory automation, process con- That was before we brought in for whatever jobs you want done, 
trol, information retrieval, batch new hardware that drops the prices as Like eight programmed application 
processing, multi-programming and much as 20% or more. packages to put you on line right away. 
interactive graphics. But with both these advancements, Like loads of system software, 

you still get the same heavy-duty utility packages and program develop- 
ment tools. 

\ 



all at the same time. 
it's now 20% less. 

And a selection of peripherals that And it's the only system in its class Call (617) 897-5111, Ext. 3998, 
just won't quit. Discs, magtape units, that handles up to four interactive PDP-15 Group, Digital Equipment 
card readers, printers, terminals, graphic graphic scopes. Corporation, 146 Main St., Maynard, 
processors, interactive displays. PDP-15 does it all. Mass. 01754. European headquarters: 

And industrial and laboratory sub- There's hardly anything left for you 81 route de l'Aire, 1211 Geneva 26, 
systems that will let you interface vir- to do. Tel.: 427950, 
tually anything. Except write for the literature and 

figure out what you need, DDDD 
Circle No. 23 on Reoders' Service Cord 
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TheICO? Baths 
Gravity convection gives gentle mix- -  

ing and long service-no moving - 

parts to wear out. Temperatures from 
ambient to 100'C with uniformity /4--- - --'-'- 

an excellent ?0.3 or better at 56'C. 
Six models-Sero-Utility and Low i - 

Profile Serological. 
Circle No. 17 on Readers' Service cord. 

44/444444 

Tempstir? Thelco? Glassware Dryer 
Makes an container a constant tem- 
peratu a h. un on any desired Handles up to 6 times the glassware New Freas? Low Temperature 
container, plug in, and you have a drying work load of a comparably - Incubators and BOD Cabinets 
high performance heater-controller- sized gravity convection oven. Can - Freasln - long recognized perform- 
stirrer. Temperature uniformity is keep up with glassware washers. 
?0.15'C. Weighs only 5? lbs. Saves technician time-hundreds of - ance leader in constant temperature now brings you many new features, High capacity 1000-watt heater hours annually. Reduces glassware -'--------. '-KY Greater capacity-full 17 cu. ft., 
won't burn out-even out of liquid, inventory. Pays for itself in one year " - - solid state controls-utmost de- 
Controls to 100'C, '- pendability, increased temperature 

range-now from -10' to 50'C, 
Circle No. 11 on Readers' Service Cord, circle No. 14 on Readers' Service Card, greater uniformity-? 0.3' at 

20'C, to name a few. Models avail- 
able for photosynthesis and diurnal 
simulation. 

circle Na. 20 an Readers' Service card, 

Laboratory Clamps 
You name it.., Precision's got it! A 

- - complete line with the right clamp 
- for every laboratory need. Also 

unique Lab-Frames? for sturdy, -ver- 
satile set-ups. All constructed of PS 
Alloy? for unsurpassed strength, du- 
rability and corrosion resistance. 

VacTorr Vacuum Pumps circle No. 21 an Readers' Service card. 

and Vacuum Equipment 
Thelco? Ovens The vacTorr line offers a single- 
and Incubators source supply point for vacuum 

for equipment-quiet mechanical pumps, - AquaRator? Featuring the traditional built-in diffusion pumps, fittings, gauges, - COD Determinations quality and guaranteed uniformity traps, pumping station and associ- - 

determinations! Re- that has made Thelco a leader in ated system elements, supplies and 7 1/4? 
Two-minute COD constant temperature equipment for accessories. 
peatable data (to ?3% or better) 
on water quality in time to take im- fifty years. Check "Best by Thermo- 
mediate corrective action. Uses in- couple Test" tables in Bulletin 320 circle Na. 18 on Readers' Service card, 
expensive C02 and saves hours of -actual performance figures guar- 
personnel time. Results easily cor- anteed! Time-It? 
related with standard COD methods Circle Na. 15 on Readers' 
prescribed by APHA. Service card, 

circle No. 12 on Readers' Service card. 

You can't beat it for accuracy, de- Big Jack?/Little Jack? 
44 ... 44 pendability, durability or economy. Sturdy, adjustable platform for heavy 

-- 44 Time any program, process or proce- flasks, hot plates, heating mantles, 
'j d ure with ease-ten thousand 1/10 baths or complicated glassware set- 

-- - seconds with accuracy to 5/100 of a ups -. . precisely controlled lifting 
- -- - second, alternate model reads 1/100 up to 100 lbs. Little Jack is designed 

- minutes to 1,000 whole minutes, for micro and semi-micro work. 
Shaker Baths Circle No, 19 on Readers' Service card, circle No. 22 on Readers' Service card, 

Suitable for virtually any chemical Auto-Aquatrator? 
or biochemical reactions-uniform- 
ity to ?0.03'C. Incorporating the Performs KF titrations automatically.  - - ' 

latest in solid-state technology. Max- In a broad range of applications, the 44444444444444444444 44/4444444 

imum flexibility in glassware combi- Auto-Aquatrator handles any organic I PRECISION ' * - . 

nations-gassing hoods and cooling or inorganic giving quick, accurate  44441 44/ A /4/h /4 - 

coils available. Guaranteed 5 years and consistent results-reproduc- '- * Ootlp# Srea4 - / 

or 50,000,000 oscillations. ible to ?0.025 ml of titrant. Non- i - SCIENTI /4 /4' 

automatic Aquatrator? offers same FIC -- - . jp flfltiot4iti447 
/44444444444444444/4444444444444444444 4444 4444/4444/ 44/44 444444 44 /4 Circle No. 13 on Readers' Service Card. accuracy-plus economy, 44 /4 44 
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If a tight budget is the only thing that 

keeping you from acquiring afull-sized, 

fully-programmable calculator 

.your problem is solved. 

Here theyare...three famous WANG 

programmable calculators designed to meet 

the requirements of your specialty... for 

the unheard of price of orn or 
AJ.J under! 

Start with the model of your choice. Add functions, 44 

peripherals, memory, programming capacity -- when " ' "' " " ' 

you need it -- when and as your pocketbook says 
"Yes". But you won't have to wait for that to enjoy 
the immediate benefits of the Wang Series 400 The 450 --- only $900 
Calculators. All three models give you more functions, 
operations, decision-making capabilities and storage -' 

registers than any other comparable units on the 
market -- bar none. 

Here's what you get: The 452 ... only $1,200 

* Up to 13 digits of accuracy, or 10 digits with - 

2-digit exponent. 
* 16 full storage registers for full-size problems.   Yfr  u1544/4/444144/4, A/4/4/444444444/44444/4 

* 2 complete calculators; one for your main problem, "' "' 

the other for side calculations. The 462.,. only $1,200 
* Built-in 64 steps of Learn Mode programming or 

up to 40 extra registers. 44 

* 16 science-designed functions for use manually or 
under program control. 

* Automatic conversion to scientific notation so 
you don't have to keep track of decimals. 

* The availability of a complete set of software 44 

programs. 

UNMATCHABLE ... UNBEATABLE PERFORMANCE ... AT COMMON SENSE PRICES! 

Check the Yellow Pages for the Wang Office nearest you, or write or phone: 

( VVANG )LABORATORIES. NC, 01076 ,TEL. 16171 851-7311, TWx 710 343 6769, TELEX 94-7421 36 NORTH STREET, TEwK5BuRV, MASSACHUSETTS 
Circle No. 25 on Readers' Service Cord 
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444/44 44 444444 44444444 44* 4444- Please send UNITRON 5 Microscope Catalog No w 4 

44 44 44444444/444 /4 /444 
44/44444 44/4/444/444444444 /4 /444 4444 

44 /4444444/444 4444 
44 /44/4 4444 44 Name__________________________________________ 

444444 44'44 44/4/4 
/4  44 444444 /444 _______________________________________________ 

''Yw44 44 4444 1i44/4>/4 company Dept 

choose from a complete line of budget- ______________________________________________ 

priced microscopes for Research, Industry " Address________________________________________________ 
and Education including metallurgical ____________________ State Zip 
biological, stereoscopic, polarizing, meas- /4/4 A.4444y4444./4>444444.. 44 444444.4444444444/4.44444444.4444. 44/4/444  //4/4/444i4//4/444/4/4/4/4 44. /4//4 44 4444 /444 /44>44.44I /444/4/4 

uring, and student models. See for your- 44 4444 /444 44/41 44 44 44. 44.. 4444 44. .444 .//4  

self, as have thousands of other buyers, * . ** . ..44 /4 /4 44 /4 

why - . UNITRON means MORE . 44 44J44 44.444444./4/4/444/4/44/44 

/444. 44 /44444. /44/ 44 MICROSCOPE FOR THE MONEY. , - - 44 .. -. ../.4444444/4i5/44/ Y'' 444/4//i/4/4/4/4/4/4/444441444444 
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Rudolf Partsch wanted to repeal Murphy's Law. Thus, 

the world's easiest-to-operate Electron Microscope. 

"What I want," said Rudolf Partsch of Carl Zeiss, Inc. keep abreast of research's ever-changing requirements. When 
to the designers in Oberkochen, West Germany, "is a totally he finds one, he gets it incorporated post haste into the de- 
reliable, extremely easy-to-operate, compact electron micro- sign. And, what's more, makes it available for incorporation 
scope with good resolution (7k) in the Q-60,OOOx range. And into previously sold instruments. Because ease-of-modification 
I want it at a low price." He wanted an electron microscope for is a feature inherent in the original uncomplicated design, a 
researchers and teachers interested in electron microscopic Zeiss Electron Microscope never gets old. 
studies, not electron microscopes-an instrument designed For the whole story, contact Partsch. He'll send you 
for everyday use. complete specifications and the illustrated brochure "How to 

The Zeiss EM9S-2 with fully automatic camera sys- Operate the World's Easiest-to-Operate Electron Microscope." 
tem, foolproof airlock, and fingertip controls is what he got. You can reach him by phone at: (212) 736-6070. 
And it looks as though Mr. Partsch really had a keen insight Or write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
into the needs of a large section of the American scientific Canada: 45 Valleybrook Drive, Don Mills 405, Ontario, 
community . - - judging both by the reception this instrument 
has had, and by the numerous attempts to copy it. The copies Ask for leasing and time payment terms. 
never catch up, because Partsch keeps in regular contact with 
users, to find out what kind of modifications can be made to Nationwide service. Circle No. 8 on Readers' Service Card 
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Photomicroscope Ills first a microscope, second 

a camera. But let's talk about the camera. 
It's so simple to operate there's really not much to say. All camera-focusing accomplished simply by focusing the micro- 

you have to do is push a button. One button. We designed it that scope, chances of blurred photographs are eliminated. What you 
way because it's first and foremost a research microscope ... an see is what you get. 
instrument for the scientist who needs the absolute highest Send for detailed brochure and learn about the micro- 
quality photomicrographs to document his work, but can't tol- scope. We've told you a little about the camera, but to learn the 
erate the distractions caused by ad hoc camera systems. full story on the capabilities of this great Research Microscope 

The only integrated photomicrographic system. When the for brightfield, darkfield, fluorescence, polarization, phase con- 
first Photomicroscope was introduced, there was nothing else trast, and Nomarski interference contrast-in both transmitted 
like it. There still isn't. As you can see in the cut-away below, the and reflected light-write: Carl Zeiss, Inc., 444 5th Ave., New 
35mm camera is built into the microscope stand. Besides the York, NY. 10018. Or call (212) 736-6070. 
ease-of-operation this grants, it gives the system stability that 
can be achieved in no other way. With this stability, and with Nationwide service. Circle No. 7 on Readers' Service Card 
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When you've developed 
an Instrument that's bought 
by over 500 of the world's 
leading laboratories in 24 
countries, what do you do next? 

Improve it. 
The 1972 S4-1O, latest in the internationally famous line 

of Cambridge Stereoscan electron microscopes is more 
advanced than any of its predecessors. And considerably 
more advanced in critical areas than its current competitors. K-200 

The new S4-1O has 
resolution guarnteed better 
than lQnm (bOA). It has a new 
electron gun having emission 
characteristics which can be 
optimized for any beam voltage. 
And its specimens are now so 
isolatedfromvibrationthat 44 

images are clearer, sharper with KYKY7( 
greatly reduced noise levels. 44 . '' 4444 

Perhaps you can already see 
the picture that's emerging-it 
shows that the 54-10 is now the 
most versatile scanning electron 
microscope in the world. Send  '.  :. 

for our complete brochure and  
see for yourself. Or, see an S4 
working in the leading 
laboratory in your area, before 
you see our improved version. 
Write or call: Kent Cambridge 4/ 

Scientific Instrument Co., 8020 
Austin Ave., Morton Grove, III, 
60053 (312) 966-1010. 

Canibridge S4-1G IOOA routinely achieved 

d [ KENT CAMBRIDGE SCIENTIFIC CO. 
'U A DIVISION OF KENT CAMBRIDGE CORPORATION 

Also in * Marlton, N.J. (609) 983-3616 * Atlanta, Ga. (404) 237 7106 * Houston, Tex. (713) 772-0558 * Mountain view calif (415) 

965-3880 * Toronto, Canada (416) 889 8330 

Circle No 26 on Readers Service Card 



who had no scores one can only cau- plain the composition of the tests, pre- 
tion that the sample represents 89 rather cisely in order to limit the generaliza- 
than 100 percent of the regular public bility of any results to teacher-admin- 
school twin population between 7 and istered group tests, of Philadelphia 
18 years of age, children (or at most children in an 

A second possible source of unrep- eastern urban area) in 1969 (maybe 
resentativeness lies in the correlation 1968 and 1970 as well). 
coefficients themselves, as sampled Does the specificity of the results 
from a universe of coefficients that cause most people to lose interest in 
could be obtained from the same tests , Perhaps. That is a matter of per- 
on the same populations at other points sonal taste. I am tempted to caution 
in time. Since the analyses were done patience until more results are available 
on only one sample of tests, it is im- from which to generalize. The fact is 
possible to show empirically how reli- that millions of school children are 
able the coefficients are in representing given group intelligence tests yearly, 
possible results. The magnitude of the and decisions about their futures are 
sample, however, increases the proba- made on the basis of their scores, I 
bility of obtaining similar results on would suggest that information on the 
other occasions. (low) proportion of genetic variance in 

Third, the pattern of results in the the (low) scores of disadvantaged ur- 
disadvantaged groups seems unrepre- ban children may be encouraging to 
sentative of the general twin study lit- those who would act to improve their 
erature, which always reports higher educational environments and their 
MZ than DZ correlations for measures aptitude scores, Interest in the results 
of intelligence. At least three possible of this and similar studies is probably 
explanations occur to me: first, no other greater than Dawes suggests. 
study has specifically dealt with genetic Validity of IQ Tests 

44/44444444444. variance in the IQ scores of lower-class 
twins, and therefore there are no other Dawes's third major criticism raises 
studies with which to compare this one; the question of whether "the particular 

Hello Naloene second, heritability studies of IQ with tests she used were simply more precise no results are not published; and, third, indices of intelligence for whites than 

sep funnels. the results of my study have more lim- for blacks," The issue of precision can generalizability than Dawes thinks refer to the statistical measurement 

Nalgene Separatory Funnels of Teflon4 I impute to them. characteristics of the tests or to more 
FEP are so transparent that even the The first point is simply true to my metaphysical concerns with what IQ 
ether/water phase interface can be knowledge. There are no other reports tests "really" measure in various popu- 
clearly seen right down to the stopcock. of genetic variance in the IQ scores of lations, I dealt with measurement valid- 
Resists any chemical used in a sep 
funnel so it can be used with HF, Ideal disadvantaged groups. The second point ity by correlating aptitude test scores 
for trace analysis, Non-wetting for is true in nearly all fields; there are with criterion tests of academic achieve- 
complete draining. The non-stick, easy- few published reports of null results ment. The results, as reported in table 
to-clean surface makes washing easy. unless a major theoretical point is at 4, showed similar correlations for the 
Leakproof stopcock is Teflon TFE, non- 
seize stopper is new fluoropolymer, issue. I, for one, obtained the same cor- two racial groups and for the social- 
Tefzel". relation (.61) for blood-grouped MZ class groups within each race, (Only 

And they're unbreakable-yet com- and DZ twins on an individually ad- the white below-median group had 
petitively priced with glass. Think ministered test of nonverbal IQ and did somewhat lower correlations between 
about that the next time you handle a not submit the results for publication aptitude and achievement scores.) Many 
glass funnel. Available in 125, 250, 500 

and 1000 ml sizes (cat. (because no one would believe that MZ would like to claim that the low average 
No. 4301). twins were not more similar than DZ IQ scores of disadvantaged children 

Also available in same twins, there were only 60 pairs, and so result from measurement invalidity, but 
sizes with 24/40 Teflon on). I find no support whatsoever in my data 
TFE male Ioint as Teflon The third point of self-criticism is for this assertion. The fact is that chil- 
Addition Funnel (Oat. No. 

for safer use on more serious: How generalizable to dren who score poorly on aptitude tests 
columns and flasks. other measures are the results of a also tend to score poorly on achieve- 

Order from your lab study whose scores were obtained from ment tests, as is to be expected when 
Supply Dealer. Write Dept. teacher-administered group tests of the criteria for successful performance 
4122, Nalgene Labware 
Division, Rochester, New scholastic aptitude? Dawes believes that are so similar. 
York 14602. if questions of race, social class, and IQ Distress over low aptitude scores 
'DUPont Registered Trademark must be phrased in terms of specific comes primarily, I think, from the er- 

tests, then interest in the answers di- roneous belief that IQ tests measure a 
minishes rapidly. I am far more con- fixed level of "native intelligence" (a 

4, NIl IGE servative than that. In behavior genetic slippery construct if there ever was 
Nw# SYBRON CORPORATION studies, results are always specific to One). IQ tests are a sample of problem- 

Nelgene?Lebwere...tlW  repiecemeitL the measures, the population, and a solving behavior and cultural knowl- 
point in time. I tried extensively to ex- edge at a specific point of time. They 

Circle No, 90 on Readers' Service Card SCIENCE, VOL. 178 

who had no scores one can only cau- plain the composition of the tests, pre- 
tion that the sample represents 89 rather cisely in order to limit the generaliza- 
than 100 percent of the regular public bility of any results to teacher-admin- 
school twin population between 7 and istered group tests, of Philadelphia 
18 years of age, children (or at most children in an 

A second possible source of unrep- eastern urban area) in 1969 (maybe 
resentativeness lies in the correlation 1968 and 1970 as well). 
coefficients themselves, as sampled Does the specificity of the results 
from a universe of coefficients that cause most people to lose interest in 
could be obtained from the same tests , Perhaps. That is a matter of per- 
on the same populations at other points sonal taste. I am tempted to caution 
in time. Since the analyses were done patience until more results are available 
on only one sample of tests, it is im- from which to generalize. The fact is 
possible to show empirically how reli- that millions of school children are 
able the coefficients are in representing given group intelligence tests yearly, 
possible results. The magnitude of the and decisions about their futures are 
sample, however, increases the proba- made on the basis of their scores, I 
bility of obtaining similar results on would suggest that information on the 
other occasions. (low) proportion of genetic variance in 

Third, the pattern of results in the the (low) scores of disadvantaged ur- 
disadvantaged groups seems unrepre- ban children may be encouraging to 
sentative of the general twin study lit- those who would act to improve their 
erature, which always reports higher educational environments and their 
MZ than DZ correlations for measures aptitude scores, Interest in the results 
of intelligence. At least three possible of this and similar studies is probably 
explanations occur to me: first, no other greater than Dawes suggests. 
study has specifically dealt with genetic Validity of IQ Tests 

44/44444444444. variance in the IQ scores of lower-class 
twins, and therefore there are no other Dawes's third major criticism raises 
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The oft-quoted National Science the severe human cost and the long- 
Foundation report (1) mentioned term compounding of national prob- 
by Abelson provides data on the status lems. 
of respondents to a questionnaire which The federal government, and the 
was sent to the respondents of a previ- Administration in particular, control the 
ous questionnaire (2). It is doubtful purse-strings that must be adjusted to 
whether this kind of sample is a repre- promote employment, increase produc- 
sentative one. tivity, and address the pressing prob- 

A 1971 study (3) by the Engineers lems of national concern, toward which Lo w Joint Council (EJC) identifies some of technology can contribute substantially. 
the inadequacies of a companion NSF Thes2' goals are in the interest not only 

Piiui-i LE report on engineers (4) and indicates of scientists and engineers, but of the 
 substantially higher unemployment rates nation as a whole. XVe must not be side- 

REvaia&rw than does the NSF report. But even tracked by cautions against overindul- 
the EJC's method of selecting respond- gence, while ignoring the continuing 

BATH ents results in limitations in the applica- unemployment and underemployment 
bility of the data, crisis. Current economic practice, which 

U.S. Department of Labor figures, as inevitably results in personal disaster 

Work area of the new Model well as those of individual states, have for many of us, is unacceptable. 
inherent problems of classification as EPHRAIM WEISS 

RTE8 is only eleven inches well as sampling technique. In Massa- Association of Technical Professionals, 
above bench surface.., less chusetts, for example, extrapolation Box J, Way/and, Massacht.tsetts 01778 
than half the height of many techniques developed for use in "nor- 
refrigerated baths. mal" times are of questionable value References 

when used during a period of prolonged I. Unemployment Rates for Scientists, Spring 1971 
(Report No. NSF 71-26, NationaL Science 

unemployment. These techniques re- Foundation, Washington, D.C., 1971). 
suited in an official unemployment figure 2. 1970 National Register of Scientific and Tech- ,,ical Personnel (National Science Foundation, Clear work space, 43/4" X 8A" for scientists and engineers in mid-I 971 Washington, D.C., 1970). 

x 9" deep. Bath volume, of 4200 (5). Others have estimated 3. 5. M. Kino, IEEE Spectrum 8, 37 (.1971). 
4. Unemployment Rates for Engineers, June-July 8 liters. External circulation. that there were between 10,000 and 1971 (Report No. NSF 71-33, National Science 

scientists and Foundation, Washington, D.C., 1971). Stainless steel construction. 20,000 unemployed engt- 5. H. LaMark, in an address to the Northeast 

Range, -30 to +1 oo0c. neers in Massachusetts at that time, and Electronics Research and Engineering Meeting 
between 100,000 and 200,000 in the (Institute of Electrical and Electronic Engi- 1/4 H. P. compressor nation (6); these estimates correspond 6. F. R. Mottur, Conversion of Scientific and 

Technical Resources; Economic Challenge- to an unemployment rate of about 10 Social Opportunity (Monograph GWPS-MON 8, 

percent, which is more consistent with George Washington University, Washington, 
observations. D.C., 1971), p. 33. 

my own 7. 1972 Profe sional Technical and Scientific Man- 
During the past year, an inordinately power St1rve3' (Bureau of the Census, U.S. 

Department of Commerce, Washington. D.C., large number of frustrated, disillusioned. 1972). 

and desperate scientists and engineers 
have accepted underproductive and un- 
rewarding employment. But government 
questionnaires (7) have not been de- Old-Fashioned Virtues 
signed to elicit data on underemploy- 
ment, and government analyses ignore Maesen and Maesen (Letters, 28 
it. This accounts in part for the ques- July, p. 293) suggest that universities 
tionable credibility of government fig- return to "such 'old-fashioned' virtues 
ures and analyses. as academic competence, high intel- 

Write for Catalog Abelson suggests that researchers lectual standards, and far-reaching prep- 
and Price List enter the overcrowded arena of tech- aration, rather than 'the customer (stu- 

nology-oriented companies as a step dent, public, and so forth) is always 
N toward solving the researcher's employ- right' mentality.' I am unable to decide 
ES ment problem. The answer to their whether this is a serious comment or 

problem does not lie in displacing others whether it was meant ironically. It 
from their jobs or in scrambling for the closely parallels numerous passages in 

N ESLA B meager scraps that are being strewn C. P. Snow's books, in which he de- 
among us for political mileage. This scribes the reactions of Greek and INSTRUMENTS INC. approach results in the community of Latin scholars to the demand for rele- 

871 lslington Street, Portsmouth, scientists and engineers being divided vance by their students, who had the 
New Hampshire 03801 U. S. A. and conquered, as it is at present. temerity to insist that science should 

The current administration made a be added to the university curriculum. 
conscious decision to permit the un- DANIEL L. KLINE 

employed, including scientists and engi- Deparunent of Physiology, 
neers, to bear the brunt of controlling University of Cincinnati Medical 
inflation. This was implemented despite Center. Cincinnati, Ohio 45219 
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20 October 1972, Volume 178, Number 4058 SOlE  

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE A Philosophy for Technology 

Science serves its readers as a totum for the 
presentation and discussion of important issues 
related to the advancement of science, including W are told that an aura of antitechnology abounds in many areas 
the presentation of minority or conflicting points and is spreading. Especially, we are told, this is true among the young 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- people. I am in no position to prove that this is not true, but the evidence 
ingly. all articles published in Science-including is not all that convincing to me. 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the Virtually everyone within my ken, regardles of age or of the opinions 
authors and not official points of view adopted by they profess to hold, continues-almost without thinking-to rely on 
the AAAS or the institutions with which the authors 
are affiliated. technology as the mainspring of their well-being. 

Editorial Iloard Let me inquire, for example, what would happen if progressive tech- 
1972 nology were no longer available to assist in the production of food, 

ALFRED BROWN FRANK Pitess clothing, and shelter, health care, education, employment, 
JAMES F. CROW FRANK W. PUTNAM transportation, 
THOMAS KUHN WALTER 0. RoBERTS and recreation. 
ELLIOrT W. MONTROLL I think it is safe to say that, if most of us were denied the opportunity 

1973 to enjoy the benefits that technology has created for us in these categories, 
H. S. Gu'roWsKv GARDNER LiNOZEY 
ARTHUR D. HAsLER RAYMOND H. THOMPSON we would raise merry hell. 
RUDOLF KOMPFNER EDWARD o. WILsON I am not overly worried that the antitechnology fad, to whatever 
DANIEL E. KOsHLAND, JR. extent it exists, will take us to the point of breaking up the material base 

Editorial Staff of modern civilization. Long before that happens, it seems to me, we 
Editor are likely to feel the pinch of inadequate technology to such a degree 
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