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The New 
LKB Movements 

0 

LKB UM IV is the only 
ultramicrotome which has 
complete push-button 

utomation of knife stage 
movements. 

and 21 other unique features 
on the new LKB UM IV UItrotomeb 

We have made a revolution in sectioning by 
introducing this new Ultrotome. It can be used for 
ultrathin, semithin, thick and large area high 
quality sections. 
Many of its new features have never been available 
before. Some of these interesting innovations are 
listed below, more are described in the 12-page 
booklet >LKB UM IV?. Send for your own copy __ __ - - 

today! Send to: LKB Instruments Inc., 
122 2lParklawn Drive, Rockville MD 

- ?Automatic? machine trimming produces 20852. 
rapid and precise pyramids and mesas. Yes, I want to know more about the UM IV features for better 

- Highly versatile orientation head allows sections, so send me information as soon as possible. 
you to section in the specimen plane of your Name _________________ 
choice. 

- Unique structure viewer (with face-on and Company 
top view) for precise localisation and structure 
observation before and during sectioning. Address 

- New memory function. 
Stop and restart without loss of valuable Telephone ________ _________ 

material. 

LKB UM IV for better sections, in a more convenient way! 

Stockholm Copenhagen Ghent . The Hague 
Hong Kong London Munich Paris Rome Turku' Vienna *Washington 

Representatives in 50 countries. 
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Population: L,,O1 9k000,OOO. 
We work to make it a better place to live. 

At Beckman, we see our business monitor and control processes that rapid analyses that protect patients in 
as a responsibility to the world. assure purity in drugs, chemicals and emergency, surgery and intensive care. 

Each of our 5,000 widely varying vitamins. Still others - sophisticated In clinical laboratories, various 
products is aimed at helping science water and air monitoring devices - Beckman analyzers handle millions of 
and industry improve the quality of wage the antipollution fight. Our elec- doctor-ordered tests yearly. And a pair 
life. For everyone, everywhere. And tronic components work in hundreds of our very advanced instruments flew 
those products range from high-speed of consumer products in daily use on the Viking spacecraft to search for 
ultracentrifuges, which create forces around the world. life on Mars. 
half a million times stronger than Our instruments are widely used in What it means is this. For more 
Earth's gravity, to rare hormones biological research and in biomedical than 40 years, we've committed our- 
thousands of times costlier than gold. laboratories. In hospitals, we're relied selves to the credo that life is not just 

Some of our instruments help upon to monitor vital body functions, existence, but a partnership in the 
farmers grow better crops. Others safeguard premature infants, and make progress of mankind. 

BECKMAN? 
Circle No. 111 on Readers' Service Cord 
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Your real time 
has come. 

From the computer corn- systems. So now you can pick efficient, highly optimized fore- 
pany with over ten years of the one hardware and software ground/background system. 
real-time experience come system that's perfect for you. And it's designed for interfac- 
systemized solutions to real- If you have a lot of data ing with instruments, experi- 
time problems. Three real-time coming from a single source, ments, or wherever you need 
software systems backed by the single software system you real-time capability in a real 
three real-time hardware want is RT-IL It's a highly hurry. And to make RT-11 even 

better, we give you a range of 
systems to run it on. Put it on 
our PDP-11/03 and you've got 
one of the most economical 
real-time systems ever. Run it 
on our PDP-11/34 and you've 
got the best of price and per- 
formance. Match it with our 
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powerful 11T55 and you've got It also gives you the advan- system and enhance your 
the fastest real-time minicom- tages of ANSI-standard system without starting over. 
puter system you can buy. COBOL, FORTRAN and So if you're looking for a 

Yet with all these choices, BASIC languages, as well as real-time system, consider the 
RT-11 may not be what you CODASYL-compatibleDBMS. company that lets you design 
need. That's why we offer So you not only can gather your own. Call your nearest 
RSX-11. data, you can store it, retrieve Digital sales office. Or write for 

If you have a lot of data it and analyze it. In fact, you our new Real-time Systems 
from a lot of sources, RSX-1l is can handle everything from brochure and our PDP-11 
the software system that can your payroll to your production Software Handbook. 
handle it. It's designed for line with one system. Digital Equipment Corpo- 
applications like factory and All our choices give you ration, PK3/M18, Maynard, 
lab automation. And depend- the chance to design the per- MA 01754. European head- 
ing on which of our hardware' fect real-time system. You can quarters: 81 route de l'Aire, 
systems you choose, RSX-11 pick the level of software. Pick 1211 Geneva 26. In Canada: 
can gather, analyze and react to the level of hardware. In short, Digital Equipment of Canada, 
data from dozens to hundreds you can pick the one real-time Ltd. 
of different sources throughout system that's the right real- 
your lab, plant or warehouse. time system for your applica- fl * fl 

lAS is the operating sys-. tions. And since all our systems U FKI II 
tem to use when no single share FORTRAN, BASIC and U i N.j  - 
operating system will do. It's DECnet you can expand your Circle No. 93 on Readers' Service Cord 
designed for our PDP-11/70 
computer. And it gives you all 
the advantages of RSX-11 real 
time. Plus timesharing, batch 
and data base management. . 
All at the same time. . 
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Dependability plus a reputation as an Now there's less concern about losses caused by 
industry leader is your guarantee of the finest power failures and reductions in voltage because 
that modern technology can produce. Revco Revco offers a complete line of Voltage 
delivers the performance you demand - and Safeguards and Safeguard Alarms. 
expect - with uprights and chest freezers having Revco's concern for you, the customer, does 
capacities of 3 cu. ft. to 24 cu. ft. and temperature not stop with selling you the best in ULTra-Low? 
ranges of 35oC. to -100CC. temperature equipment. Our nation-wide network 

Each Revco product is listed by Underwriters of factory trained technicians to assist and serve 
Laboratories, Inc. - another industry first from you and a warranty that's second to none are just 
Revco! No other low temp equipment undergoes two more reasons to look to Revco. 
such rigid and constant inspection to keep No wonder that Revco freezers can be found 
you safe. in leading medical centers, research centers, 

And the Revco "Safeguard Systems" of field universities, hospitals, blood centers and 
installable CO2 and LN2 stand ready to protect industries in 160 countries around the world. 
your valuable stored materials - day and night! Revco's dependability - a standard for the 

industry. 

The world's leader in ULTra-Low? temperature equipment. For additional information and a copy of our new, 
full-color catalog, contact: curtin-Matheson, 

Fisher Scientific, Scientific Products, VWR Scientific. 
1r4 vat In canada: canlab, Fisher Scientific, Ingram & Bell. 

00 Memorial Drive, West Columbia, S.C. 29169 
L1 3/796-1700 TWX: 810-666-2130 Cable: Revco 
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What do users 
like most about the 
Reichert OmU3 Ultramicrotome? 

D easiest to use...easiest for training 

exclusive built-in remote liquid 
/7.74/4/474 II 

.444/4,4/4444444,44444 
/7/4,47477/4/244<' 4 L.i level control. 

44' 4<4/47.774/1.4.. 
44,4 "4'4.44/4.(4.44" 

44444.44747/. m exclusive darkfield knife 
Lialig nment. 

714<, m built-in vibration dampening 
/74444.4 .44.44444,,4/4444,44/4 II ? 
444.4,4,4747 II VI em. 

744/ 

44 1*3*ependent cutting and recycle 
'44'4444</4/4'/44444,4'44/4444' 4. L...i controls. 

<   4' 4<, \ D all of the above. 

//'7 7/7,4/44 4444 

44/" 7'> ,47/44/44/7Y/77/4//4<7$$4/4$97/444/4//4<7// 4 If you guessed "all of the above," you're right. 
4< 7/.7$47/$4/44/7/7'f7/ 4 The Reichert OmU3 Ultramicrotome has 
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The OmU3 saves time in the lab. Operation 
can be quickly mastered. Section accurately 
and fast with a minimum of effort. 
You've got to see the OmU3 in action to really 
appreciate what it will do for you. 

44'/4 

Write for more information on the OmU3 
and our complete line of EM equipment. 

 4/44444444/4/444/4 /4/4 /4 44/444 .. American Optical, Reichert Products, Eggert 
4444444444444444444444444444444444444444444 __ Road, Buffalo NY 14215. 
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COMPUTER GRAPHICS AND CHEMICAL ANALYSIS 

S 

'tWith Graphics 
see at a glance what 
to uncover. 

/4. 

/4 
,/444 

Problem: Data Tektronix Graphics Termi- 
reduction can be the nals let you keep to waveform 
weakest link in your display throughout your pro- 

chain. cessing. You can manipulate analytical data at will-without tedious 
Every time you have to and time-consuming manual You can get clean, sharp, hard copies 

analyze spectral data from lists translation. Graphics is as val- from the 4631 Hard Copy unit local stor 

of numbers, you not only lose uable to the interpreting pro- age with the 4923 Digital Cartridge Tape 
world of time, you risk not cess as analytical instruments Recorder; and proven software packages that quickly get you into Graphics Below 

recognizing important spectral are to data acquisition. 4012 Computer Display Terminal and 

patterns. 4662 Plotter. 

Solution: Tektronix 
Interactive Graphics 
can replace manual 
operations with 
precise, instant visual 
displays. 

Thktronix 
COMMITTED TO EXCELLENCE 



TEKTRONIX GRAPHICS FAMILY 

[can 

Lised to take hours 

You can see Graphic Tektronix, Inc. 
results immediately. You can Information Display Group 
integrate and scale, correct P.O. Box 500 

DATA BASELINE baselines, perform mathemat- Beaverton, OR 97077 
CORRECTED AND 

TED ical transforms, and command Tektronix Datatek N.V. 
camera-ready hard copy-all P0. Box 159, Badhoevedorp, 
with unequalled interactivity The Netherlands 
and simplicity. Our 
microprocessor-based 4662 

_________________________ Interactive Plotter lets you draw 
For sample data (below left), the first finished graphics and alpha- G et the 

steps of baseline correction and integra- numerics with unsurpassed 
py Keeping your eyes on picture. tion are performed and immediately speed and accuracy. dis la ed on the terminal. 

the display keeps your mind the 
on the solution. Tektronix Get 
Graphics is priced right to 
begin with, and more than problem pays A for itself in productive per- 

,,, formance. And because it's 
from Tektronix, you know it's solved. 

got the reliability that's been Circle N& 109 on Readers' Service Cord 
respected by research for years. 
To get the whole Graphics 

Next, peak/valley analysis confirms the story, talk to your Tektronix 
correctness of the data. Finally, Sales Engineer, or write: 
the finished results, complete with scaling 
and tables are calculated and displayed 
(below right). All operations are com- 
manded by the chemist, without leaving 
the terminal keyboard. 

OEM prices available 
Copyright ? 1977, Tektronix 
All rights reserved 
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4, I 

building 
or* 

remodeling: 
a laboratory 
animal care' I I 

facility 
I * 

tear 
offer this out 

'and hand it: 
homogenate to your 

architect. 
SCOfluS. I 

For homogenIzatIon, disper- 
sion, defibration and ID ear Architect: 

emulsIficatIon, nothing I Our Primary business is sup- I 
works quite like a Poly- plying virtually everything I 
tron Utilizing the Willems I needed to house and care for 

'High Frequency Principle" I this has animals. Inevitably, I given us insight into 
' the Polytron combines ultra- I the needs of such facilities and I 

sonic ener with mechanical has also put us in touch with 
shearing action to homogenize I the basic sources of information I 

- virtually any type of tissue... I useful to people like yourself. 
small organs, soft bones, muscle, Accordingly, we can help with I I planning or with guidance as to I 

cartilage, even an entire mouse. 
Because of its unique shear- who has the information you need. And we're happy to share 

ing effect, the Polytron outperforms I all this with you...without any I 
any blender, mixerorsimilarhomogenizer, I obligation whatsoever. Write I 

and requires only 30-60 seconds to do I or call Neil Campbell, Lab 
what other instruments do in 15 minutes or I Products, Inc., 365 W. Passaic St., I 

more. This rapid action is an important advan- Rochelle Park, N.J. 07662 
tage when working with heat-sensitive (phone: 201/843-4600). 

biological materials. I I 
The Polytron system offers a wide I I 

selection of models, generators and speeds to I 
provide ideal conditions for homogenization as I 
dictated by type of material, experimental I 
conditions and desired end result. For an 
informative brochure, write: Polytr6n Division, :iau products I 
Brinkmann Instruments, Cantiague Road, * I 
Westbury, N.Y. 11590. In Canada: 50 Galaxy inc I 
Boulevard, Rexdale (Toronto), Ont. I I Lab Products...not just 

U I plastic cages, metal cages, 
Drii KIUGflfl I custom fabrication, laminar I flow systems, bedding, 

I automatic watering systems, I Polgiron? I accessories... 
Circle No. 21 on Reoders' Service Cord I copyright ? B,oMed,c corporation 1976 I 
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IBM Intrsimems 

TEl DhVICI CUIPLIE 
A simple and economical way to automate your lab experiments. 

Moving data automatically into and out of a You don't need software or hardware specialists to 
computer offers significant benefits: more precise data; make changes for you. And you keep the ability to interact with 
control of laboratory instruments and test equipment: your experiment because you program directly in a high-level 
reduction of operator error: and most important, better use language of your choice. 
of your time. The 7406 can enhance your experimental 

But lab automation always contained the 'Yes capabilities. For example, you could tie in your Device 
Buts? Yes, but it's too complicated? 'Yes, but I can't afford to Coupler to your mass spectrometer; or your emission 
interrupt my experiments? "Yes, but I can't be bothered learm spectrometer; or run both experiments together looking at 
ing another language? "Yes, but it's too expensive? the same sample. Create the instrument setup you want with 

The IBM 7406 eliminates the "Yes Butsl' You can data reduction programmed the way you want it. 
plug the 7406 into your experiment in days, not months. It's We'll be happy to tell you how you can use the 
portable soit can be moved from one experiment to another IBM 7406 in your research. For instance, Gas Chromatography, 
whenever you need it. You can look at runs by the dozen. Atomic Absorbtion, NMR, Spin Resonance, Mass Spectroscopy, 
Even exploratory runs you never thought you'd have time Spectrophotometry, Microprobe Analysis, Calorimetry, 
to examine. With the Device Coupler. a terminal Electron Device Studies. Just drop us the coupon or call Dr. 
and a telephone line you can enter data directly Jack Smith at (914 696-4575 and ask about your specific needs. 
into virtually any terminal oriented interactive Oh yes-the best part. Configurations of the 
system that has the data handling capacity Device Coupler start as low as $3050. 

= - -? INSTRUMENT SYSTEMS 
1000 Westchester Avenue, White Plains, New York 10604 

.44' Yes, I'd like to know more about using the IBM 
7406 Device Coupler for my so 

APPLICATION 
. t47'>4.; NAME 
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FINALLY 
EVERYTHING YOU WANT 

IN A MINICOMPUTER IS IN 
A PERSONAL MINICOMPUTER. 

THE OLIVETTI P6060. 

,4.4,,44444444444444444444,44.i44444,4,4.z,,44444,,4444.44,,4',/4444. 44,4 44'444/44.4444444. 

UNIQUE INTEGRATED POWER. 
The P6060 delivers the poweryou'd noomally 
get from complete multi-component systems. 
No other single desktop unit is as packed with 
features or as compact. 

80CPS, 80-COLUMN INTEGRATED 
THERMAL PRINTER. 
Vast, silent matrix printer features complete 
Ascii 96-character set and fill printer 
graphics: scaling, framing, offsetting, s 
drawing and alphanumeric labeling on 
any scale. 

THE LANGUAGE IS BASIC. 
Olivetti's BASIC features up to 50% more lan- 
guage elements than competitive versions. It 
ofliors extensions such as string manipula- 
tion and random file handling. And provides , ', ,, 444, 

features like immediate syntax checking not . 

even available on time-sharing systems. 



Up to now, you've had to compromise So you can write your own programs easily 
on features to get the overall advantages of a even ifyou're new to computers. Or you can 
personal minicomputer. But no more. get them from existing BASIC libraries. 

Olivetti's new floppy disk-based system Only Olivetti oflrs this much perfor- 
integrates a thermal printer, keyboard, display, mance at a personal minicomputer pricer But 
dual floppy drive and processor into a single that shouldn't surprise you. After all, Olivetti 
compact unit. The P6060 can even operate as invented the world's first desktop computer. 
an on-line intelligent terminal to provide ac- And throughout the world, Olivetti has 
cess to large data bases and user libraries. EJA installed 450,000 minicomputers and business 
R5232C-compatible devices are connectable systems, 100,000 teleprinters, 50,000 
with data rates set by software up to 19.2 KHz. terminals and of course, millions of typewriters 

And we back up all our hardware with and calculators. 
software packages that include a comprehen- ----------- -j 
sive mathematical and statistical series. Plus rhv Corporation ofAmerica 
math/stat sub-routines that you can auto- I 500 Park Avenue 
matically insert into your own programs. I New York, New York 10022 

The P6060 is programmable in BASIC. Attn: Personal Minicomputer Systems / 
I Please send more data on the P6060 1' 

Please contact me for a demonstration I 
I Name _____________ I 
Title I 

Company 
Address_________________________ 

City I 
State Zip I 

olivetti 
?I 

Circle No. 215 on Readers' Service Cord 

INTEGRATED DUAL DRIVE 
FLOPPY DISK UNIT. 
The soft operating system is automatically 
loaded from a system disk with 70K bytes 
still available to the user. Another 256K byte 

44 floppy disk can be used for added storage. 

4440440 4444444444/4/4444444444/44 
444/4,4444444444444949/4,4,44 

4 44' 444, 44444 4 4444 4444444 44,44 - 4 4 4 44 

' EXPANDABLE MODULAR DESIGN. 
As your computing needs expand, memory 
modules are available to increase internal 
memory to 80K bytes. External peripherals 

4444 '44,.' 444444,444444,444444444444,44 4 4 4 4 include: CRTS, printers, plotters, tape units, 
hard disk units and on and on. 

444944404 44 to 

444444444 

'7177, 

,4444 i444'i,444i?44, 

04For 48K memory (16K user) 
integrated dual floppy disk and 
integrated thermal printer the 
price is just $8,950. 



mini pH maxi pH. today's meter designs meet tomorrow's challenge! 
Palm size pH meters that you can put in your ments are. After all the powerful names in pH are 

pocket Tall meters with a flexible side arm to hold our stock in trade 
electrodes Compacts in fitted cases to carry in the 
field High accuracy bench models for any measure 
ment you need to make. Meters with big, bright 
LED or taut band readouts. 

And for every meter we can supply a choice of   E     

electrodes standard types aswell asacomplete CLOOMFi  N J nines 
range of specific ion. 

Whatever your pH needs, we have a meter design  Laboratory apparatus * instruments 
to meet it Meters by Coleman, Corning, IBC, Orion, chemicals * glassware 
Photovolt and more. Let us know what your require yr 

Branches Boston Mass/Elk Grove village, Ill/Fullerton, Calif /New Haven, conn./Phiiadeiphia, Pa/Silver Spring Md /Syracuse, N Y. 
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SOLID PHASE SEPARATION The complications of interpreting data 

Precision antibody-coated tubes provide obtained from procedures using higher C NT L LA A 
a rapid, convenient method to separate dilutions are avoided in the GammaCoat Variations in PRA have been observed 
bound from free fractions. Simply decant, Plasma Renin Activity System. upon repeated assay of frozen plasma 
no centrifugation required. The Gamma- after various periods of storage. Thus, 
Coat system eliminates the potential 3-HOUR ROOM TEMP RATUR the use of stored frozen plasma as a 
pitfalls of charcoal as a separating agent. RIA INCUBATION control in PRA determinations may 

lead to erroneous results. The Gamma- 
OH ICE OF ENERATIO pH Use of a 3-hour incubation provides asig- Coat system includes lyophiized renin 

nificantly shortened radioimmunoassay. 
Color-coded buffers are provided for Results, from start to finish, are avail- activity controls at two levels. Routine 
the generation of angiotensin I at either able on the same working day. use of these controls during generation, 
pH 6.0 or 7.4. Antibacterial agents, as well as radicimmunoassay, provides 
neomycin and sodium azide, are included UNIQUE PROTECTION OF a reliable quality control index for the 
in the buffers to retard bacterial growth GENERATED ANG lOT NSI I entire assay. 
during extended incubations. The GammaCoat Plasma Renin Activity Please write for complete technical data 

Kit is the first commercial kit to employ or call, toll free 1-800-225-1241 (in 

OF PLASMA SAMPLE the unique proteolytic enzyme inhibit- Massachusetts call collect 617-492-2526). ing activity of phenylmethylsulfonyl 
Only 0.1 ml of buffer is added to a 1.0 fluoride (PMSF), which has been shown 
ml plasma sample for adjustment and to be equally effective at both pH 6.0  
maintenance of pH during generation. and 7.4. A single pipetting of this pre- 
Since excessive dilution of renin and ferred inhibitor, PMSF, is used to block 
renin substrate are avoided, angiotensin the enzymatic conversion of angiotensin 
I generation proceeds at a maximal rate. I to angiotensin II. 237 Binnev Street, cambridge, MA 02142 
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Isn't it time... 
you had your own personal computer? 

Read E1TF, the leading national publication covering the fantastic new field of per- 
sonal computer applications. Today, large scale integration has made it possible for 
the individual to enjoy the unique benefits of a general purpose computing system. 
Now, an entire micro industry markets microcomputer related items, products that 
range from computer system kits to peripherals, software and literature on the sub- 
ject. But where should you go for all the details about your personal involvement in 
computer technology? 

Read JTF, the Small Systems Journal devoted exclusively to microcomputer 
systems. Every issue a monthly compendium of lively articles by professionals, com- 
puter scientists, and serious amateurs. 

* Detailed hardware and software design articles authored by individuals who are 
experimenting in the field. 

* Tutorial background articles on hardware, software and applications ideas for the 
home computer and general topics of computer science. 

* Reviews of processors as candidates for small general purpose systems. 
* An editorial bias toward the fun of using and applying computers toward personally 

interesting problems such as electronic music, video games, control of systems for 
hobbies from ham radio to model railroading, uses of computers from burglar 
alarms to private information systems. 

* Advertisements of the firms who bring you products to help expedite your personal 
computing activities. 

* Information on clubs, newsletters and other social activities of the individuals 
engaged in personal computing. 

Don't miss a single ITF , Order your subscription today by filling in this coupon, or 
phone your request directly - call 603/924-7217 and ask for subscription department. 

Read your first copy of BYTE from  m 
cover-to-cover If it's everything you ex- * m 70 Main St., D tkk N.H. fl24f0 
write cANcEL' across the invoice and - 
pected, honor our invoice If it isn't, just *  eeroroug1, "' 
send it back You won't be billed and the  Please enter my subscrIption to,,E... 
first issue is yours to keep 

Li $12 One Year Li $22 Two Years Li $30 Three Years 
I D Bill m eC] Check Enclosed I 

Li Bill BankAmericard Li Bill Master Charge 

I CreditCardNumberDDDDDDDDDLiDDDLIi 
I , Credit Card Expiration Date ____________________________________ 

____________________________________ Name (Please Print) ________________________________________________ 
Address _______________________________________________________ 
City _________________________________State Zip3 
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Sartorius proudly introduces "affordable' h printers, records, calculators and data processing 
electronic.weighing; a.complete.ly.new series f.equi pm.ent. Checkthis table for the cos ofthe model 
compact, fully electronic balances in the most popular.with the weighing range and readability you need. You'll 
weighing ranges, priced from $1 895. be amazed at the savings (Model 3706 costs little more than comparab.mechanical .caders) . 

The new Series 37Q0.balances have no beam, no _____________________________________________ 
knife edges, no knobs,..n.o dials a.nd no mech.anical zero Model Weighing Range.Readability Price 
adjustment. To weigh just place the sample on the pan; 3705 0460g OQOig 2995 3704 01200 OQig.29 5. 
in 1-2.seconc.s the readou.i.s shownon ..a large.bright 371.6*... a) 0-120g. a) 0019.2295. 
7-segment digital display. Just touch the sensor bar for b) 0-1200g b) . 9.ig 
instant electronic taring (or zero adjustment) over the 3706 0-1200g , 04419 1895 

range. 3703 0-3000g Olig 2295 
entire weighing 4 3709 0-600p QOIg 2330. 

Other advanced features of the Series 3700 'Elual Range Other models vailabie with time mt rator, 
include a unique "stable reading" indicator and an For an informative folder on these revolutionary 
electronic filter to eliminate the effects of high frequency balances, write: Sartorius Balances D.vision, Brin.krnann 

vibration. Analog and digital outputs'permit interfacing In.struments, Inc Oantiague Road Westbury, N.Y. 1159044 

The first fully electronic balances 
with the accuracies you want, in the.es 
you need,at a price you can afford.. 

.Sartorius Series 3.100.. 
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The $20,000 
programmable 
spectrophotometer 
PRECISLO.modules automate .A77.. 

spectrophotometer and '4,4 , 4,, 

calculations like no other system. 44444 

In the Super 700 configurations, 
the calculator controls start.stop 
and slew in both directions. It 444.'.' 

controls, monitors and records 4/4/447544 44 

total elapsed time or programmed ' 

intervals.  44444444 

44444,, .44 

M.ea.n.while,.the Super.700 ,474<' 
automates whatever calculation 

44444.444444 44.444449,44444,/44,444459944 44 

you're likely to want. Beer's law 
corrections, regressions, 
correlations, integrations, 
derivatives, you name it. 
Your Sup.er 700.co.mes con.figured 
for your work. It can provide for 
gel scanning, flame photometry or 
kinetics. It can be single beam. Or 
it can be scanning with either 
double.beam or..a.it.ernating..celi 
ratio recording. Have it your way 
now, and change it later. 

COMPLEX ROUTINES ARE AUTOMATED 
BY PROGRAMMABLE CALCULATOR. USE .44..44444444444444.4.444444494 444.4.44444, 

LIBRARY PROGRAMS OR WRITE YOUR 
. OWN. INPUT.BY MAGNETIC cARD OR 44444457/444.. 

REYBOARD. OUTPUT BY MAGNETIC 4A5. 
CARD OR PRINTER 

4/44' 444/4 
4444,4/444, 

S AT FASEB, APRIL 4TH THROUGH 8TH, .'/4/479475 /455947/4.44 

BOOTH NUMBERS J2,3 AND 4." 444 

.759,.. '' 4444444444.44 

44./4444,4-444 ,..444 
4.,444../44444 

A 
44,4 

444 

OQA 
44, 44 4 4995..9.. 444444444444. 



4444 1 

We use the same modules in our 
44444 .1.t..,start.S.at $5,8.50 

44 basic configurations as we do in 
our.most.autom.ated.. T. .at...wa.y, 
you can start with PRECISION 

44fl and grow with PRECISION. Add function and convenience as nee s and funding change6 

I . 

BAS CONFIGURATION FOR IJIGITA  ALTERNATING cELL, RATiO-REOI? 

CONFIGURED AS A DIGITAL SCANNING PRECI'SION 
DOUBLE-REAM, RATIO- SPECTROPLIOTOMETER. 
RECORDING, SCANNING 
SPECTROPHOTOM TER For further information, pho 
WITH AUTOMATIC jay lannini, Product Manag 
POSITIONER FOR KINETICS. T 
OTHER CONFIGURATIONS, at this TOLL FREE numbe 

4,7/...,.. QECOURS. 
.80(X62I-8820.. 

Or write: GCA/Precision Sc 
3737 West Cortland Street, 
Chicago, Illinois 60647 

4/444,4444444444,9544 HAVE IT YOUR WAY WITH 

'.,.444,..,54/44, 444.  PHECISI 11.11 

44444;4/44757444,44.94,<444.4/4. 

44... 5/9/9<4/4"' 

Cirde No. 145 on teode 5' Service cord 

44 44 44 44 44 

4444 544, 44 444 444,4,. 44444 4,44 

44 4, 44444 44 444444444 444.5 

77 
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.4.4.444 4 4<4<4444/4444444 .4475 

'<4550  4 ,  5/ 
5. f;, '4 .44 . . /4755/.. 75t 
5<444< 44;,<.<'4/. 4/949<1'' 54/4944, 5/45454<544 44' 

45 54 44444444444444444,444. 

,944444,4454,<,,5447/05.. <44 '7/ ?4? .444.4444444454<44. 4444444444,44444 

<4i'/<'44<'544/'59<14554< <? 444444.44444444.4444444444444,4444444 4 7/14' 
4144; '4 '4< .?<4/7?7/?,'??<??544'454455/ 54 44/44,4.5 444,4,4<4444< 4444.5 .4. 

44447/444..</445.'5.19.55 ,4'4.444'>.,,44/44,,,<. 4444444444444444444,44/44444449' 444 441,444 44 </44 <5 
<494 5g41544S7/54,454<.95 79 459 44 444 4444 44 44444444 44444<.44.<44444444<44.. 44444<444444454 44445454545414554944,554455544445505444444449 44444 4 44 ' 

44. 44<4447/44 44444,544<4<505444444. .  9444444444444.544444444444.4444444 4444...,4444444.44..44 44 
444 < 4444444 '4 9445 s7/7/497/ .4 44444.444444444,444 4 

4144444 '4; 4 ' 44 sjf'457/ ,44 444 

44544<4444<44. 4444444.44444.45.44<4445/94944405 . 6 

444 '' ': 44. <  , 44 4<. 447/45/ 
.41>1.., .444.? 

44<444057544,4 .4 , .44 

5I44 .44444 44 
4/444 

4/.. . .49<4.5.. 4  

495.44444444,5414444454,444, 

  44/4 4 44$ * 4 

44444/5 

I 5< 
4,445544 5.4.44 . 7/s 44,55.5 4 5.44 

945< 6 7/5 545 ;?4s4s5i455/;'ys545; 4. .5... 4 .... 05 
 5V5 ' 

4"/ <.545454 '1 
05 "'?t1s'iY7/s51;4505I45<'  <' 44 44 444444 4444444,44 , 4 444444 4 44 . 
414444444 4,95 45 

4/554441 ....,......44/4...,.,.,4,...44.,.444.444,4.. 4 ,4 44 

444444444/ 4 
'<5.44' ' ' 444 444444444444 4444444444 ,44.4< 444444444<444.44444 .49. ,, ? 44 4<444<  '<'<4,44< 4444/444'7/' <444444444 

54 

5<' 

..4449444 

5.4.5.4< 4 
/444 

4475 
494<. 75/44405' 44.44<9 

4<! t9S7/7/ 4 
41 5</ / "7/7/505 

455454414 < K 4 . - S . - 0 - 

;4405/4 4 .4444... 

5055; 5 
0554 

'44,444444,444' 44 444 

745 A# 
444414454 

I 454444444495444 

45444445544 445 4 4.445544 .4444,445. 

94444<44444 
94 4414<44444.445544 

449441554544/4 

4, <'454454475 / 44 44 

44445.444<44 45 
44444<4..4444.4544j445 44 

.5.44. 44441< 44 

544 44405 44 4444 
9545 45 44 '4 4 44 44 



Capabilit) reliability and support. 
They all come in the first family of advanced calculators 

from Hewlett-Packard. 
Ther&s never been a better time to get programmed scientific and business Owner Handbook. Plus a complete 
acquainted with the added value of a formulae available at the touch of a selection of optional accessories that 
Hewlett-Packard calculator. Right now, key, non-volatile memories that increase the versatility of your 
you can choose from a broad spectrum remember programs and data even calculator: application books, battery 
of innovative time-and-error-saving when turned off, quiet thermal packs, programming worksheets, 
features that you just can't get any printers and unprecedented program- rechargers, cases and desk-top security 
place else. mable power. cradles. 

Hewlett-Packard created the When you buy a Hewlett-Packard Small wond'er Hewlett-Packard 
world's first advanced pocket calculator calculator you get one year protection calculators have become The First 
back in 1972. And has been leading on parts and labor. And fast turn- Family of advanced calculators and - 
the way ever since. With more features- around on repairs. Because when more importantly the first choice of 
per-dollar than ever before plus Hewlett-Packard builds it, Hewkltt- millions of satisfied owners worldwide. 
uncanny product reliability. Packard backs it. Added Value Days 

Hewlett-Packard calculators offer Every Hewlett-Packard calculator Now, during 'Added Value Days" 
features like step-saving pre- comes with its own comprehensive is a perfect time to select a Hewlett- 

Packard calculator. If you purchase any 

HP-2i Scientific. $80.00* Lets you forecast, allocate resources, one of the following calculators - 
Performs all standard math and analyze costs - quickly. HP21, HR22, HP-25, HP25C, HP27 

trig calculations, the latter in radians HP.80 Financial. $295,000 -between April 1,1977 and May 31, 
or degrees. Performs rectangular! Performs calculations involving 1977 we will give you a reserve power 
polar conversions. Displays in fixed the relationship between time and pack-free. It's our way of emphasizing 
decimal or scientific notation. Our money: bond prices and yields, the added value you get when you buy 
lowest priced scientific, annuities, amortization schedules, a Hewlett-Packard calculator. See your 

HP-22 Business Management. trend line analysis, interest calcula- dealer for details. 
$i25.000 tions and more. 

A new kind of management tool. HP-9i Portable Printing Just call (800) 648-4711 toll- 
Combines financial, statistical and 
mathematical capabilities. Enables Scientific. $325.000 free (in Nevada 323-2704 collect) Battery-powered or AC, it tucks for the name of your nearest dealer. Or managers to forecast faster, more into a corner of your briefcase, Per- complete the coupon below. 
easily and with greater certainty, forms all standard math, log, trig and 
HP-25 Scientific Programmable. many statistical calculations. Thermal 

$145.000 printer operates in three modes. 
Solves repetitive problems auto- HP-67 Fully Programmable. HEWLETT?e PACKARD 

matically. Enter your formula once; $450.000 
thereafter only your variables. The most powerful pocket i)ept. 253N, 1000 N.E. Circle Bind., Corvaiiis, Oregon 97330 

Requires no software, no "computer" calculator we've ever offered. 224- 
language. Our lowest priced step program memory-all merged HEWLETT-PACKARD 
programmable. codes "Smart" card reader records Dept. 253N 

HP-25C Continuous Memory. programs steps and contents of the 1000 N.E. Circle Blvd. 
$200.000 26 data registers. Superior editing i Corvallis, Oregon 97330 

Identical to our HP-25, plus it capability. Very easy to use. Please send me additional information on I 

offers a Continuous Memory capa- HP-97 Fully Programmable I the Hewlett-Packard First Family of 
bility that lets you retain programs Printing Portable. $750,000 advanced calculators. 
and data even when it's turned off. Gives you the same powerful NAME_________________________________ 

HP-27 Financial/Statistical! capability as the HP-67, plus a quiet ADIDREss__________________________ 

Scientific. $i75.000 three-mode thermal printer that 
Contains most every prepro- makes programming and editing 
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gte 

simulate 

A 

One picture on our scope 
is worth a thousand words 

in your classroom or lab 

From Electronic Associates, Inc. - a new Use it alone as you would use your digital; 
computational tool to help you teach more sys- or use it with your digital to improve the capabil- 
tem dynamics in less time at less cost than ever ity of both. EAI 2000 speeds computational time 
before. by 100:1, and improves cost effectivity by 30:1 

EAI 2000, a new concept in parallel proc- when used as a digital peripheral. Increased 
essing systems, will challenge your students to capacity in your lab will help attract more funded 
develop a feeling for physical system dynamics research for both faculty and graduate students. 
through high-speed, hands-on computer simu- 
lation. It's affordable, too! 

Programming ease, speed and meaningful Through design modularity, EAI 2000 
graphic presentations in- grows as you grow - without fi- 
vite students to learn and \ , nancial penalty. Start with a small 
comprehend more. Real <4' .. system and add capability as funds 
time continuous solutions become available. With our educa- 
increase understanding in '---- tional discount, the price is very at- 
all scientific and engi- 4 tractive. 
neering-related curricula. Want to know more about paral- 

In addition to simulating I  - lel processing in higher education? 
classroom problems, you can "" F' Call or write Bill Kaplan, Product Man- 
use EAI 2000 to stimulate re- ager, indicating your discipline. 
search programs.., solving He'll send you a Basic Princi- 
simulation, modeling, monitor -I pIes paper demonstrating how 
ing, engineering and graphic parallel processors can help 
problems over a wide range of j  you simulate and stimulate. 
complex scientific disciplines. <4 
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EII 185 Monmouth Parkway, West Long Branch, N.J. 07764 (201) 229-1100 

Aachen, West Germany- Brussels, Belgium- Burgess Hill, England- Paris, France 
Saa Paulo, Brazil- Singapore, Malaysia - Solna, Sweden- Sydney, Australia Tokyo, Japan 
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.Records in record time. 

In seconds you can have a sameonceitTheensetforyour .444/4,,, 

/4<" '4"'' permanentcopyof your cathode ray particular screen or scope. There's 444444 

444 44 tube display with Polaroid's CU-5 Hard Copy no focusing. All you do is hold the CU-S with a CRT hood 
4 " Land Camera. Whether you have a computer terminal, an against the display you want copied, squeeze the trigger-like 

4<"'' oscilloscope a closed circuit TV or scanning electron micro- shutterreleaseandyou'verecorded instantlythe data without 
scope you llgeteconomical3? x4Y4 inch(83x 1O8cm)photos tying upyourterminal. 
for study comparison, pass-along information, reproduction or If you're interested we'll direct you to your nearest Polaroid 
filing. Professional Products Dealer. Return the coupon or call 

Whatever size screen you have, we can probably fit it with the Polaroid toll free: 800-225-1618 (in Massachusetts, call col- 
proper hood. Whatever your film needs (black and white, posi- lect: 617-547-5177). 
tive/negative, color), Polaroid makes a professional pack film to - __ - __ __ -- __ __ __ __ __ __ __ 
fill your needs. Polaroid corporation, Dept. A360, 

Youdon't havetoknowathingabout 4 575 Technology Square, cambridge, Mass. 02139 
photography to use the CU-5. The ex- < I'm interested in Polaroid's CU-5 for CRT recording. 
posure setting always remains the Na me____________________________ 

company 

Polaroid 5. ________ Address_____________________________ city 
The CU-5 Camera for CRT ;'4' State Zip 

image recording in seconds. 44 , Telephone 
_ _ _ _ _ _ _ _ -j 
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TWO VERY COMPELLING 

REASONS TO CONSIDER LEITZ? 

FOR PHOTOM ICROGRAPHY. 

Ernst Leitz of Wetzlar has Leitz offers six systems rang- croscopy at our Rockleigh, N.J. 
been manufacturing Leica? ing from a relatively inexpensive headquarters can help you 
cameras, the world's finest, for manual arrangement to a cam- solve virtually any photomicro- 
over a half century. Even the era system automated to the graphic problem. 
earliest Leicas were used for highest-degree. So, if you are considering 
photomicrography. So over the You have a choice of formats equipment for photomicro- 
years we have learned a thing or from 35mm to 4 x 5 inches, in- graphy, be sure to include us in 
two about this art. cluding an advanced Super 8 the picture. 

And this knowledge has been cine camera, the Leicina? E. Leitz, Inc. Dept. SC3 
applied to developing the most In addition to cameras and Rockleigh, N.J. 07647. 
comprehensive and sophisti- accessories, Leitz offers you a 
cated equipment available for wealth of application knowledge. , Leitz means precision. 
photomicrography. Our Laboratory for Applied Worldwide. 
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For $895 you can have a meter that will The Model 70 IA has a big, bright LED 
handle today s pH measurements - and tomorrow display and the latest in high reliabilitj, circuitry. th gamut of analyses possible with ORION specific It's so reliable, we dare to give it our "'no lemon" 
ion and gas sensing electrodes- guarantee. If it quits within one year of purchase, rhe Model 701A meets or surpasses the we'll replace it with a brand new one. Immediately. specifications of other 4Y-digit meters selling for If you'd like us to demonstrate the. over $1000 It gives pH readings precise to 0.001 70 lA in your laboratory, call our toll-free numbers: over the entire pH range, and millivolt readings '800 225-1480 ('except Mass.) in the U.SA, or . precise to 0.1 my. (800) 363-9270 in Canada. 
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Noise - clamorous companion of man's 
progress - is becoming a significant environ- 
mental problem. 

At the General Motors Research Lab- 
oratories we are seeking to reduce noise at its 
source through increased understanding of the 
mechanisms of noise generation. Simultaneously, 
we are studying human responses to traffic 
sounds- 

Were working on 

several hush-hush 

 projects.. 

Considerable effort has been focused on 
tires, a major source of noise in both cars and 
trucks. Interestingly, air flow around the tire 
is not a significant noise source. But aerody- 
namic pumping between treads can be, de- 
pending upon tread pattern. Also important 44 4<  

are tread vibrations in the vicinity of the con- 
tact patch. 

In another 
study, we are 
using signal co- 
herence analysis 
to relate cylinder 
combustion pres- 

4 .4-& '.4<4<444 sure to noise ra- 
diation. This is F1 General Motors 
part of an over- IK4!EI 

4,4 44 4  t all effort to learn Research Laboratories 
in detail how en- warren, Michigan 48090 
gine structures 
transmit com- 
bustion - related 
noise. 

Is it possible to quantify the annoyance 
associated with traffic noise2 Psychological 
studies in one suburban area established that 
an Leq measurement (average amount of 
sound energy reaching the ear per unit time) 
of 60 dB was the approximate threshold above 
which people were willing to pay for decreased 
annoyance. 

These research programs - and others 
being conducted at the Laboratories-are aimed 
at restoring one of life's more precious qualities 
--- a quiet environment 
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authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affiui- become clear to us that electronics merits comparable treatment. Individual 
ated. applications, taken separately, may not be of crucial importance, but the 
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Faster than a speeding bullet. 

More powerful than an Eclipse S/200. 

It's more memory. It's more software. sets in the industry. Regular 1 6-bit single 
It's more speed. It's SuperEclipse! word or 32-bit double word instructions. 

Disguised as a mild mannered small corn- And super fast floating point. 
puter, our new Eclipse S/230 leaps to the But the Eclipse S/230 is more than 
top of the scientific Eclipse line. More power- powerful; its high density core or N4OS memory 
ful because it has double the memory of the modules make it super reliable, too. With a full 
S/200, with 512K Bytes. As well as our range of options and peripherals. And lots of 
new heuristic Advanced Operating System, support. For a lot less than you might think. 
for maximum resource utility and intelligent The Eclipse S/2 30. Here when you 
multiprogramming, need it. With powers far beyond those of ordi- 

And if you think the S/200 was fast, nary small computers. To discover its true 
our new time fighter has a 500 nanosecond identity, send for our 
MOS memory cycle time, and "look ahead" 
mapping for faster memory access. 

Our SuperEclipse can meet the toughest 

challenges with the most advanced instruction 

4, Data General 
CCLIP5C ,s a regialered trademark of aata General Corporation 

Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd, Ontario. 
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361 
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