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WEIGHT WATCHERS: 

These Mettler balances 
can help reduce your weighing problems 

If you have weight problems, chances 
re they can be solved with one of 
these three Mettler balances. Two are 
top-loaders, one an analytical. Collec- 
tively, they solve virtually any weigh- 
ing problem in the laboratory. Indi- 
vidually, they perform their special 
jobs with unique speed, ease and 
precision. 

Weight Watching 
Has Never Been Easier 
The Mettler P1200, awell established 
and versatile top-loading balance,now 
has digital readout. This feature per- 
mits even relatively unskilled opera- 
tors to obtain accurate results without 
misinterpretation or reading errQrs. ____________________________________________________________________ 

positive reading as weight decreases Because of the unrestricted optical 
in drying, evaporation and residue de- taring feature of the H20, you can 
termination studies. This feature elim- tare off the weight of your container 
mates time-consuming calculations in seconds, and begin weighing-in 
and the possibility of arithmetic I er- with readout at zero. You can't make 
rors. It also simplifies gravimetric ti- a weighing mistake. If you're adding 

. trations (for more informThon on the several components, you can dial back 
advantages of gravimetric titrimetry, to zero for each one. 
write for Bulletin M-1014A). 

A Well-Balanced Balance 
Slight ch nges in the balance level of 
the P1200 and the P160 (as in all 
Mettler top-loaders) are automatically 
compensated for by a zero point res- 

The P1200 will tackle weighIngs to toration feature. We call it Mettler 
1200 grams (plus 100 gram tare) and Levelmatic. If your balince is out of 
give you a precision of ?5 mg. That's plumb beyond its compensation  
better than one part in 250,000. But range, you won't be able to make a 
despite its capabilities for handling weight reading because the readout 
the bigger weighing jobs, the P1200 is automatically obscured. Because 
will also complete a weighing in just Levelmatic automatically compen- 
three seconds. It will also checkweigh sates for most shifts in zero position, 
to plus or minus values as fast s you it is rarely necessary to re-zero the 
can place an object on the scale, and balance before weighing. 
without referring to scale readout. 
Powdery, granularor liquid substances Have Your Cake and Eat It 
can be filled rapidly by the use of a If you need an analytical balance to Some Food For Thought 
filling guide which shows the approx- watch your weight, consider the Met- In case you have a weighing require- 
imate weight on the pan throughout tIer H20 . , . it's really two balances ment that can't be solved by one of 
the entire weighing operation. This in one. It gives you the 160.1-gr m ca- these three balances, Mettler has 35 
eliminates time-consuming interrup- pacity of a macro-analytical balance, more models ranging from top-loaders 
tions for reading the balance. and the ?0.01 mg precision of a semi- that weigh to 13 kilos all the way 

micro instrument. The H20 readout, through analyticals to ultra micro in- 
Remove Grams-Positively like the P1200 and P160, is digital. It struments with precision of ?0.1 jrg. 
The P160, another top-loader, weighs also has a high-speed filling guide, We'll bet a gram-cracker that one of 
unknowns to 160 grams with a preci- and an optional accessory will let you these will fill the bill. To arrange for 
sion of ?1 mg.. In addition to having weigh objects below the balance; for a free demonstration or trial, or for 
all the features of the P1200, it is example, to make specific gravity further particulars, write to Mettler 
ideally suited for weight loss studies. measurements by weighing objects Instrument Corporation, 20 Nassau 
It has a reverse scale which gives a submerged in liquids. Street, Princeton, New jersey 08540. 
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Hasselbiad is not a hypothesis. 
The only guesswork you should allowingtheuseofflashandstrobe cords, timer or remote radio con- Materials testing. 

ever have to worry about is your at all speeds up to llSOOth second. trol. The 500EL accepts all lenses When photographs of fractures 
research. The accuracy and de- There are five different instantly and most accessories available and breakages of materials were 
pendability of your research tools interchangeable film magazines for the 5000. needed in areas inaccessible to a 
should be a fact of life. Otherwise which allow you to make 12 or 16 Hasselblad's fourth camera in photographer (e.g. blast furnaces, 
the progress of yourwork is in con- exposures on 120 film, 24 expo- The System is the electrically wine storage casks, both contain- 
stant jeopardy. sures on 220 film, and 70 expo- driven 70mm Hasselblad, which ing large quantities of toxic gas), 

Hasselblad,thecameraandThe suresonl0mmfilm.Youalsohave has all the features of the SOGEL, the 500EL was lowered into the 
System, isdesignedsopreciselyit a choice of formats (2? square, plus a 70mm film magazine structures and operated by re- 
is used in a slightly modified form 2? X 15/e, 15/e X 15/s) and the con- which allows up to 70 exposures mote control. 
on all manned NASA space flights. venience of being able to change on cassette loaded 70mm film. Cave photography, speleology. 
It is also becoming the most pre- either film type or format in mid- With it you can make a large num- With working conditions unusu- 
ferred camera for all scientific re- roll. ber of exposures with total free- ally bad-mud, water, constant 
search. Once you are familiar with The Hasselblad System not only dom from mechanical necessities. darkness-film changes were yin- 
The System, you will understand has multiple lenses and maga- Completing The System is a tually impossible. The 70mm 
why. zines, it also consists of multiple huge rangeofaccessoriesProxars, Hasselblad's tremendous expo 

It has already been established Hasselblads. The standard Hassel- extension tubes and bellows exten- sure capacity made such changes 
that a single lens reflex camera is blad is the 5000. It accepts all 8 sions for close-up work. Filters, unnecessary for long periods of 
the best for research purposes be- Hasselblad lenses, and has a Transparency copy holder. Cut time. 
cause all viewing and focusing is ground glass reflexviewingscreen film back. Eye level prism finders. Aerial phorography. 
done through the lens, which to- which shows your 3-dimensional Sports view finders. Grips. Under- Forthesame reasons that NASA 
tally eliminates parallax error, re- picturesin2dimensions.Andnatu- water housing. Ring light. Tripod has used Hasselblads on all 
gardless of the combination of rally, the lens, magazine, focusing quick coupling. Microscope at- manned space flights, the Hassel- 
supplementary lenses, extension hood,andwindingknobofthe5000 tachments and carrying cases. blad has proved invaluable for 
tubesandbellowsextensionsused. are instantly interchangeable. Here are a few of the areas more conventional aerial photog- 
But most of the single lens reflex The second camera in The Has- where Hasselblad has proven it- raphy, such as recording flight in- 
cameras available to the re- selblad System istheSuperWide self. struments, pilot reactions, and 
searcher are 35mm, a format size C equipped with a 38mm, 90 General instrument recording. topographical information. Single 
which suffers from lack of image angle of view Zeiss Biogon f/4.5 For constant surveillance of in- or multiple mounted Hasselblads 
quality when it is enlarged to any lens. The superb optics of the lens strument banks and oscilloscope have been operated by the photog- 
degree. The Hasselblad is a singl assures distortion-free horizontal screens on a 24 hour basis, Hassel- rapher, pilot, flight test engineer, 
lens reflex camera with a 2? and vertical delineation, with blad has given a flawless perform- or by remote control, using pre- 
square format. This initial enlarge- sharpness of image from corner to ance. focused Hasseiblad EL's. 
ment over 35mm insures superior corner of the negative area, even Hydraulic engineering and fluid For more literature and the free 
image quality, at full aperture. (Depth of field at flow research. 40 page catalogue, or specific in-. 

ThereareeightCarlZeiss lenses an aperture of f/22 is from 12 Banks of Hasselblad 500EL's, formation on the Hasseiblad in re- 
in The Hasselblad System-40,50, inches to infinity), suspended over a scale model of lation to your particular research 
80,120135,150,250,and500mm. The third camera is the electri- a riverbedorsectionsoftheocean area, please address yourinquir- 
Each lens has a built-in Synchro cally driven Hasselblad 500EL floor, have recorded flow speeds ies to our Technical Director, 
Compur shutter, with automatic This camera automatically ad- and current patterns for lengthy Paillard Incorporated, 1900 Lower 
stopping down at the moment of vances the film and cocks the periods of time before they re- Road, Linden, New Jersey 07036. 
exposure and manual preview for shutter, permitting a rapid series quired reloading. 
depth of field checks. Every lens of exposures, either by use of the 
has both M and X synchronization camera release or long release The Hasselbiad System 
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atter which 
P frequency/ti e 

s andard you buy.... 

....... 

Hewlett-Packard Frequency & Time standards are up. It Costs only $1500. The 105B has built-in standby 
known throughout the world for their ability to meet power, $1800. 
specific frequency and timekeeping requirements. -The lOGA is HP's most stable quartz oscillator: 
Each type gives outstanding performance in its par- aging rate <5x10" per day. Price: $3750. The 106B, 
ticular class; accuracy, precision, stability and rugged with built-in standby power, is $4200. 
dependability. 

-The 1O7AR is HP's most rugged quartz oscillator, 
-The HP 5061A Cesium Beam Frequency Standard and is hermetically sealed. Aging rate <5x10'5 per 
has been flown around the world to coordinate inter- day. Price: $2600. The 1O7BR, with built-in standby 
national timekeeping stations within 1 microsecond 
It has no long-term drift and an absolute accuracy  power, is $2950. 
?1 part in 10" for the life of its cesium beam tube. Also available from HP are the 117A VLF Comparator, 
That's the equivalent of losing only one second in for comparing frequency against NBS 60 kHz standard 
more than 3000 years. It costs $14,800 as a frequency frequency broadcasts, $1400 (md. loop antenna); the 
standard, $16,900 as a time standard with internal 115BR Digital Clock and Frequency Divider, $3000; 
standby power. and the highly versatile K02-5060A Standby Power 

-The HP 5065A Rubidium Frequency Standard offers Supply, $2850. 
you superior electrical quietness over short periods of For information about all HP frequency & time stand- 
time, with short-term stability of 7x10'5 rms, 100 s. ards and their various options, call your HP field engi- 
avg.; 7x10'2 rms, 1 s. avg. It's highly portable, yet neer. Or write Hewlett-Packard, Palo Alto, California 
rugged enough to take tough field operation. It costs 94304; Europe: 54 Route des Acacias, Geneva. 
$7500 as a frequency standard, $9300 as a time 
standard with internal standby power. 

-The HP 105A Quartz Oscillator offers you the best HEWLETT iip PACKARD 
stability available for the price. Aging rate less than 
5 parts in 10' per day; short-term stability <1x10" 
rms (is. averaging); S-N ratio >90 dB; rapid warm- FREQUENCY STAN DARDS 02821 
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We're not in all the emerging industries, 

Yet, AMBAC Industries Incorporated is the new name re- OCEANOGRAPHY-It may be that the future of life 
cently announced for American Bosch Arma Corpor- on land rests on the ocean floor or, as it is called, 
ation. The change symbolizes the different character "Wet Space". Our work in oceanography, ocean- 
our company has achieved over the past four years bottom surveys, underwater acoustics and ocean 
and the exciting dimensions of its future. resources studies is carried on by Mystic Oceano- 

graphic Company for commercial companies, uni- 
AMBAC is now a new, high technology company with ea g  versities and the U. S. Government. Our extensive 
activities balanced to meet changing economic, social 000 -  aerospace and electronics background is an import- 
and political conditions. Internal growth through ever- ant asset in expanding oceanographic technology. 
expanding product development programs, and the 
eight acquisitions made during the past two years, DIESEL AND FLUID POWER SYSTEMS AND 
have established our new identity as a diversified tech- ELECTRICAL PRODUCTS-The American Bosch 
nological company active in these emerging industries. Division produces diesel fuel injection systems for 

heavy-duty trucks, off-the-road vehicles and station- 

SCIENTIFIC AND MEDICAL INSTRUMENTA- ary engines, a multi-fuel system that enables a 
TION-Packard Instrument Company provides lab- diesel-type engine to operate on virtually any fuel, 
oratories and hospit' ls with precision instrumentation  and a line of LPG carburetion systems for farm 
used in th biological, medical and physical sciences.  equipment, buses and in-plant engines. The Elec- tnical Products Division is a major supplier of Packard equipment is currently involved in studies electrical products including small motors used in 
of the relationship between diet and disease; the windshield wipers, window and seat actuators, and 
prevention and cure of cancer and heart disease; the cranking devices for lawn mowers, garden tractors 
problems of old age; the development of better live- and other home power equipment. 
stock and superior food crops; and control of air 
and water pollution. Packard pioneered the use of Building on the hydraulic research capabilities in 
radioactive measuring instrumentation and is a diesel fuel systems, our Fluid Power Systems Divi- 
recognized leader in the field of nuclear and scientific sion is active in this growth field. This new division 
analytical instruments. Its large international sales manufactures electrohydraulic control systems for 
and service organization provides a good foundation automating mobile equipment and industrial oper- 
for further growth in this field. ations. Michigan-Dynamics also supplies filtration 

products for this market. 

POLLUTION CONTROL-The Bacharach Instru- 
rnent Company is engaged in developing instruments Our story becomes eren more interesting 
to monitor pollutants contained in automobile cx- when you look at our performance. For 
hausts. Other products cover the broad fields of gas example: Earnings per share increasedfrom 
detection, service equipment and pollution emanat- $9] in 1964 to $2.78 in 1967, and are con- 
ing from industrial plants and private homes. tinuing to grow. Why not check your invest- 

ment counselor or hroker for an appraisal, 
Also in this group is Michigan-Dynamics, Inc., which or write us for more information. 
manufactures filtration equipment for air and water 
purification systems as well as for aerospace, mobile - -- We haven't mentioned our important contributions to 
and scientific applications. 

 the nation's defense arsenal-Pace Corporation, for 
xample, manufactures a broad range of advanced 

AEROSPACE ELECTRONICS-Arma Division is in signalling, illuminating and warning devices for our 
production with its third generation specialized com- military. Nor did we mention our European subsidiar- It weighs five pounds! It is now an integral ies, Steelweld, Ltd., and AMBAC, N.Y., which man- puter. . tiefacture automated materials-handling equipment and 
part of the most sophisticated operational navigation precision components for our fuel systems, and Wan- 
system for commercial aircraft. Telemetry equip- lass Electric Company's new innovations in power 
ment developed by Tele-Dynamics Division is now ontrols for computers, office copiers, and automatic 
)n-board orbiting satellites and in ground support NI!: machine tools. But, this story is to be continued., 

stations. Today we are introducing new products to 
apply these communications techniques to advanced AMBAC Industries Incorporated, 900 Old Country 
industrial process control systems. Road, Garden City, New York 11530. 

I MBACI 
formerly American Bosch Arma Corporation 
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Shown here in miniature are just some of the informative brochures -... .,  'r 
which comprise the UNITRON Catalog .. . your buying guide to quality  ts... 
microscopes at prices within your budget. Whether your application  .-. 

- . is routine laboratory analysis, advanced biological research, or  it 

industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

-, 'tre t-t tttritc is  
MeAtttehiO Accessostts 

M -$4 

A salesman's demonstration gives you only about 30 minutes to 
examine a microscope, hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 
to evaluate any model in your own laboratory and prove its value 
in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why - 

UNITRON Means IViore Microscope for the Money. 

- U / ON -"' ' 4ep/'4t,   UNIT ON 's's ,' U IT ON n's 

I Please send UNITRON's Microscope Catalog No. 4-Z 

I Name 

I Company 

 Address 

City State Zip 
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ADAMS DYNAC Centrifuge 
Proof that a high performance centrifuge 

doesn't have to cost too much. 

E C ACIT - T 4 0 L Specific models hold up to four 100 ml., 
twenty four 15 ml., or thirty-six 10 x 75 mm. tubes. 

VE S TIL .-Accommodates any one of eight interchangeable Horizontal and 
Angle Heads. Permits over 50 different combinations of tube sizes, from micro to 100 
ml. 

 EC MICAL-Complete ADAMS DYNAC Centrifuge outfits are available from 

$192.00. 

WITH WIDE SPEED RANGE (UP TO 5500 RPM) AND SOLID STATE ELECTRONIC 
CONTROL * AUTOMATIC 30-MINUTE TIMER. ELECTRIC BRAKE * LARGE ACCESS 
OPENING AND TRANSPARENT SHATTERPROOF COVER . COMPACT, LOW PRO- 
FILE DESIGN WITH EASY TO SEE AND USE CONTROL PANEL 

For more information, contact your Clay Adams dealer or write Clay Adams, 

Division of Becton Dickinson and Company, Parsippany, NJ. 07054 

Clay Adams 
Becton Dickinson and Company OD 

Parsippany, N. J. 07054 

Price shown is suesled retail price ADAMS DYNAC Gb ond no ore Irodemorks 
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ADVANCE REGISTRATION FORM 

Mail to: American Association for the Advancement of Science, Dept. R, 1515 Massachusetts Ave., NW, 

Washington, D.C. 20005 
(Advance Registration accepted only until 29 November) 

LI Enclosed is $10 Registration Fee (Program and Convention Badge) 

 Enclosed is $15 Registration Fee (including spouse) (Program and Convention Bad es) 

LI Enclosed is $5 Student Registration Fee (16 years and older) (Program and Convention Badge) 

LI Enclosed is $5 for the Program only (To be mailed 1 December) 

LI Enclosed is $ for tours 

PLEASE PRINT OR TYPE 
AAAS Yes No 
Member LI LI 

NAME: 
(Last) (First) (Middle Initial) 

MULTIPLE REGISTRATION: 
(List student's full name. Attach list if space is insufficient.) 

MAILING ADDRESS: ________________________________________________________ 
(For receipt of Progran) (Street) (City/State) (Zip Code) 

INSTITUTION OR 
COMPANY AFFILIATION: ___________________________________________________ 

(City) (State) (Zip Code) 

FIELD OF INTEREST: _________________________________________________________ 

CONVENTION ADDRESS: 

? 

APPLICATION FOR HOTEL RESERVATIONS 

Please print or type and m ii to: AAAS Housing, Dallas Convention Bureau, 1507 Pacific Avenue, Dallas, Texas 75201 

(Reservations received after 13 December cannot be assured.) 

CHOICE OF HOTEL: First__________________ Second Third_________________ 

ROOM: 311 Single D Double Lii Twin 3] Suite Preferred rate $ 

Number in party sharing this room will be (list name and address of each person, including your own): 

Be sure to list definite ar- 
ARRIVAL: Date , AM, PM rival and departure date 

and time. Hotel reserva- 
__ tions will be held only 

DEPARTURE: Date ,AM _ PM until 6 PM unless other- 
wise specified. 

NAME: 
(Individual requesting reservation) 

ADDRESS: 

(Street) (City and State) (Zip Code) 
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Tours at the AAAS Annual Meeting 
The AAAS is pleased to offer tours to institutions of particular scientific interest for registrants at the Association's 

annual meeting. Personally conducted tours arranged by officials of each institution will afford the visitor a unique 
opportunity to see special exhibits, displays, behind-the-see nes operations, and scientific activities of various kinds 
which are not usually seen by the general public. Attendance at each site is necessarily limited in order to give the 
visitor full opportunity to see and hear about work in progress. At some locations refreshments will be served by the 
host institution. Details on the special attractions at each site will be publish in later issues of Science. 

Chartered buses will provide round-trip transportation from the Statler-Hilton Hotel. Afternoon tours will return 
to the Statler-Hilton Hotel no later than 6 p.m. Ticket sales are limited to registrants. A fee of $2.00 per person is 
charged for each tour to cover transportation costs. Your ticket is your receipt and is required for transportation and 
admission. Tickets will be mailed with the Program and convention badge. Advance registration for tours will not 
be accepted after 29 November. Tickets for spaces unsold by 29 November will be on sale at the AAAS Tour 
desk in the registration area at the Statler-Hilton Hotel, starting 26 December. 

Please use the form to register for tours. Indicate the number of ckets yot wish to order for each tour and en- 
close payment of $2.00 for each ticket ordered. 

Since attendance at each site is limited, early registration is recomm nded. Refund requests on tour ticket. cannot 
be accepted after 18 December. 

AAAS Tour Registration 
Number Price of tickets is $2.00 ca 

of ticke 

- - ..... Texas Instruments, Inc., 27 December, 9:00 a.m.-noon 
- ..... ... Ling-Temco-Vought, Inc., 27 December, 2:00- :00 p.m. 

-, ... Callier Hearing and Speech Center, 28 December, 10:00 a.m.-noon 
-- ------Amon Carter Museum, Fort Worth, 28 December, 1:00-5 :00 p.m. 

Dallas Museum of Fine Arts, 29 December, 1:00-4:00 p.m. 
Ling-Temco-Vought, Inc., 30 December, 9:00 a,m.-noon 

- .......... Texas Instruments, Inc., 30 December, 2:00-5:00 p.m. 

- ,.. . ..,. Southwest Center for Advanced Studies, 30 December, 2:00-5:00 p.m. 

Total number of tickets ..... Total amount remitted for tours $ ..... 
Please indicate on reverse side total amount remitted for tours. 

The American Association for the Advancement of Science will hold its 1968 Annual Meeting in Dallas, Texas, 
26-31 December. The Adolphus (1321 Commerce), Baker (1400 Commerce), Sheraton-Dallas (Southland 
Center), and Statler-Hilton (1914 Commerce) hotels will be used for housing. All the hotels will have Registra- 
tion Centers. 

HOTEL RATES1' (Per Day) 

HOTEL SINGLE DOUBLE TWIN SUITESf PARKING 

Adolphus $iO-14 14-17 $ 5- 8 $35-up Free 

ker tl-17 14-20 16.50-20 32-7 Free 

Sheraton-Dallas 1.3 18 18 42-61 $1.50 

Statler-Hilton 13 18 18 36.5 76 Free 

*AlI rooms are subject to a 3 a city transient room tax. t Rates for suites, parlor and one- to three-bedroom. Ther 

s - charge of $4.00 for cots. 
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This button does all the work. Push it and... This is the panic button. It flashes when 
It opens the shutter. You forgot to load the camera. 
Exposes the film the proper length of time. You've run out of film. 
Closes the shutter. The film is torn. 
Advances the film to the next frame. You've reached the end of the roll. 
Advances the frame counter. You can't push button A while button I is flashing. 
Recocks the shutter ready for the next exposure. 

What the other buttons do is give you added versa- Introducing the tility. But there are more important things to talk 
about here. Such as the stability between camera and micro- Photomicroscope II. scope only an integrated system can offer. 

Such as exposure times from 1/100 sec. to 
hours, if need be. 

Such as automatic exposure control for all films 
rated from 21/2 to 8000 ASA. 

A tale of Such as a system specifically designed to take 
optimum advantage of the latest high speed color two buttons. films. Such as increased sensitivity for selected-area 
"spot" readings-particularly helpful for dark-field 
and fluorescence work. 

Such as a whole lot more. 
The new ZEISS Photomicroscope II makes pho- 

tomicrography literally a snap-as easy as using 
any quality 35mm automatic amateur camera. But 
it's as professional an instrument as you can get. 

For complete information, including what the 
other buttons do, write Carl Zeiss, Inc., 444 Fifth 
Avenue, New York, N.Y. 10018. 

Nationwide service. 

UNIX' 
- THE GREAT NAME IN OPTICS 

cut-away view of the Zeiss Photomicroscope ii. 
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The only cleaiin equipment you ever nee 

with Econe-Cage Disposable cages 
They incinerate with a 1-2% residue (They an iso be $owrnu h time and money can it save you? Your Econo- 
puipad to 20 of original volume.) No expensive wash Qagti4istributar h $ the details and prices. 
eng and sterilizing. No.chance of residual contamiriatiow . 

from infectious diseases, toxic chemicals or radlbactiv e2can tell you about our permanent Econo-cages, too.. 
tracers. You use them and throw.them away .... .  Mroitger and 20% heavier than competitive 

models Take repeated steritization cycles. 
with E21 EcorioGage Disposables, you can a each 
experiment with a new, unused cage-precIsion molded In t  widest hgice of sizes and materials-in luding 
of Clear, sturdy polystyrene. The cage meets NlHaand- oiyearbonate, pelypr pylene and acrylonitrile. From 
a da, housing up.to eight rilceirs an 11W" x 7 x 5 the leading manufacturer of plastic cages. Our catalog 
deep space and stands on its own witho t a poe a. aa as the full st too. You.sn get a copy from us or from 

tted withousE22, E28orE29 lid, and Et filter frame your Eco - 

he lowest-cost diap sable cage available, 

. 

5eeeeceee iiuiiibeiiess 
C' Nu 'c ov* ioei >Atea is eli 5. H 5 reess & ce. 

MARYLAND PLASTICS INC W H. (5tie & c. Sciastifi Pr de is 
istiar 5eieetitie AOtss, ii. T was Os. 

9 at 37th St at. New Y k, New Y r tocia . ree lace wassissul e. 
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do 47 GOT S 
in 193 minutes 

on the ZYMAT 340 

UAusc z y 

this unique kinetic reaction instrument gives press the "Opetate" button it goes to work unattended 
automatic accurate determinations of LDH GOT GPT Handles up to 47 samples each load Eliminates 
and others Uses approved wet chemistry methods calculations too Highly precise answers are printed out 
Follows recommendations of the International Union of directly m International Enzyme Units (U) with 
Biochemistry for initial reaction rates, precise identifying serial numbers 
temperature control of ? 10 C over a range of 25 37" C There s really nothing like Zymat 340 Get the full 
and use of International Enzyme Units story by writing for Catalog 34 6016 or requesting 

No more manual analysis drudgery Zymat 340? does a demonstration Bausch & Lomb 77411 Bausch Street 
all the pipetting, measuring mixing stirring and heat Rochester New York 14602 
controlling ordinarily done by lab technicians Once you H B '' 

*"ENZYME NOMENCLATURE Recommendations 1964 of the international BAUS C & LO M () 
Union of Biochemistry ANALYTICAL SYSTEMS DIViSION 
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Automatic 
Enzyme Analysis- 

on a platter 

With these advantages: speed, accuracy, linearity, convenience, no blanks. 

"I' 

0" 

Choose your platter-a prefabricated manifold for SGOT, SGPT, LDH, Alkaline Phosphatase, 2 
among others-and the AutoAnalyzer? will provide the answers at up to 60 samples/hr. The 2 
AutoAnalyzer system, with its unique features of constant proportioning and dialysis, elimi- -' 

nates pipetting errors, fluctuating incubation conditions, and time-consuming control runs.  
i> 

Changeover to another method? Simple. Switch platters, connect tubing, set out reagents,  - - 

load samples, and push a button. Automated enzyme analysis on your AutoAnalyzer is t"'''t ' 

convenient, economical, and accurate. Reagents and substrates are readily available from   
Technicon. Write for details: Dept. P, Technicon Corporation, Ardsley, New York 10502. 
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If the color on your film doesn't match 
the color of your specimen, it might as well be 
black and white. 

You can't get accurate color unless your  

illumination matches the color balance of 
your film. There's a meter built into the 
Olympus Photomax that tolls you when 
it does. 

With any other photo-microscope,.you '.. 

have to shuffle a handful of filters, shoot some 
test rolls, keep accurate notes and pray a little 
before you know whether or not your color is 
right. With the Photomax, you know before you shoot 
whether your light's too red, too blue or right on the 
button-no matter what color film you're using. 

And, since you can't get good color (or black-and- 
white, either) without accurate exposure, the 
Photomax automatically reads the light and 
sets your exposure. You don't have to read 
meters or adjust your shutter speed. 

Even if you just shoot black-and-white, look 
into the Photomax. It costs a lot less than you 
think. And it might even start you shooting 
color. 

Olympus Photomax. The only photo-micro- 
scope with a built-in color temperature regu- 

lator and meter.. 

Olympus Photomax 
r-1 

.'; OLYMPUS CORPORATION 
I '  OFAMERICA I 

 PRECISION INSTRUMENT DIVISION I 

i * 2NevadaDrive(NHP-PO)  
lake Success, New York 11040 

Send information on Ill The I 
ympus Photomax,1IOlympus 

* research and medical micro- 
I scopes. My applications include: 

S 
S _________ ________________________________ 
S 
* Name____________________________ 
S 

Title______________________________________ 
Organization 

Address__________________________________ 

I City 

State________________________ _______________ 
L--A 
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An $1195 Monochromator with these features 

is good news 

* Continuously variable ganged slits: 5 to 2000 
microns 

4------. Modular versatility integrates the "700" into 
a series of spectrophotometers available soon 

* In-line entrance and exit beams 

* Optical excellence: better than 1 Angstrom 
'   resolution 

* Wavelength: zero order to 10,000 Angstroms 

* High Mechanical Stability with portability 

* ? 1 Angstrom tracking accuracy 

with Electronic Programmable Scanning 

it's great news! 

The Heath/Malmstadt-Enke "700" Monochromator is oper- scale, yet maintains the precise relationship between the 
ated by a remote control unit electrically connected to the scan rate and the Angstrom/chart-division readout. 
instrument. All wavelength-scan and readout synchronization PROGRAMMABLE. Variable scanning may be programmed 
functions are programmed from the Control, Unit. by simply connecting an external oscillator and turning 

ELECTRONIC DIGITAL SCANNING. The Control Unit uses a switch. 
Integrated Circuits and digital techniques to develop elec- REMOTE CONTROL. The Monochromator requires only 
tronic pulses. The pulses control wavelength drive by means electrical connections to the Control Unit to perform in 
of a stepper motor within the Monochromator. vacuum, radioactive, toxic, and other unusual environments 

while the control and recording are operated outside. No SCANNING RATES. This unique system permits a greater servos ... no expensive complex mechanical links .. the cost 
number of more accurate speeds than is possible by mech- of remote controlling the Heath "700" is just the price of an 
anical means. Nine basic scan rates are available, switch extra length of cable. 
selected from 0.05 to 20 Angstroms/second; other scan rate 
are conveniently obtainable using an external signal. Since FAST SLEWING. A separate motor allows quick bi-direc- 
no complex gear system is used, all mechanical transmission tional wavelength change at a rate of 5,400 Angstroms/ 
problems and errors are eliminated and the cost of the second. 
instrument is considerably reduced. DIGITAL READOUT. Wavelength is read directly in Ang- 

stroms on a mechanical 5 digit-counter with a tracking 
PULSE TO PULSE READOUT SYNCHRONIZATION. The accuracy of ? 1 Angstrom. Scale divisions of 0.2 Angstroms 
digital system assures synchronization of wavelength scan permits readability to 0.1 Angstroms. 
with any Heath EU-20 series chart recorder as these OPTIMIZED DESIGN. The Heath/Malmstadt-Enke "700" 
recorders use a similar pulse-driven motor. combines high performance, versatility, stability and unique 

This allows compression or expansion of the wavelength features in a modern design at a price of only $1195. 

I HEATH COMPANY, DEPT. 560-19 
NEW HEATH SCIENTIFIC Benton Harbor, Michigan 49022 
INSTRUMENTATION CATALOG I LI Please send free Heath Instrumentation catalog. 
Write on your school or company I LI Please send free Heath full-line catalog. 
letterhead for your free copy of I 
this new detailed catalog. Contains Name 
complete information on the Mono-I Company_______________________________ I 
chromator plus other instruments: I I 
Recorders, pH Meters, Digital and i Address I 
Test Equipment. Many schematics, I City . State Zip I 
full specifications. I Prices & specifications subject to change without notice. EK-259 I __________________________________________ .1..??.1 
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variable viewing time 5 cm/fls stored writing speed 

Icr's.'en _ 

split- 
displays #eu AILAC urn. 

all in the Tektronix Type 549  i"' 

Storage Oscilloscope 
-'5 

Waveform display showing train of pulses. Upper screen 
in the stored mode shows three pulses with failtime of 
the pulse trailing edge showing system deficiency 
Lower screen in conventional display mode shows the AMu's  

same pulse train with corrections applied to provide a * 
well formed pulse shape. Pulse width shown is 8 .ts I 
with risetime of 0.1 gs. Yartical deflection factor is 0 5 C 
volts/cm. Horizontal deflection factor is 10 /is/cm. 04A54t4iL 
Repetitive sweep used for both displays. 

The Type 549 allows up to one hour of continuous visual stor Bistable storage advantages 
age, giving you ample time in most applications to measure With bistable storage oscilloscopes such as the Type 564 and 
and analyze stored waveforms. Stored displays can be erased Type 549 the contrast ratio and brightness of stored displays 
in less than one-quarter of a second. 

are constant and independent of the viewing time, writing and 
Split-screen displays sweep speeds or signal repetition rates This also simplifies 
unique with Tektronix storage oscilloscopes, split-screen dis- waveform photography. Once initial camera settings are made 
plays bring you many advantages in waveform-comparison for photographs of one stored display, no further adjustments 
applications. You can use either half of the 6 cm by 10 cm dis- are needed for photographs of subsequent stored displays. 
play area for stored displays, the other half for nonstored dis- 
plays, with independent control of each half. You can also use Tektronix bistable storage cathode ray tubes are not inherently 
the entire screen for either type of display. susceptible to burn-damage and require only the ordinary pre- 
Variable viewing time cautions taken in operating conventional oscilloscopes. 
Variable viewing time - an outstanding feature of the Type 549 Plug-in unit adaptability 
- allows you to automatically store displays, view them for a Vertical deflection characteristics of the Type 549 are extremely 
selected time, then automatically erase them on either or both flexible through use of any of the Tektronix letter- or 1-series 
halves of the screen. Two modes of operation are possible. In plug-in units. These include multi-trace, differential, sampling, 
the After-Sweep Automatic Erase Mode, the selectable viewing and spectrum analyzer units. Depending upon the plug-in 
time of 0.5 s to 5 s begins at the end of each complete sweep. being used, bandwidth of nonstored displays extends from 
After the viewing time, the display is automatically erased and DC to 30 MHz. 
the cycle begins again when the next sweep is triggered by a Among other features of the Type 549 are S cm//is stored writ- 
sig nal. log speed, calibrated sweep delay from I gs to 10 s, sweep 

In the Periodic Automatic Erase Mode, the sequence of storing, speeds to 20 os/cm, amplitude calibrator from 0.2 mV to 100 V 
viewing time and erasure is continuous and independent of the and a locate zone for easy positioning of stored traces. 
sweep or signal. In this mode, the viewing time can also be Type 549, without plug-in units . . . . . . . . . . . . $2475 
varied from 0.5 s to 5 s. 

There is no degradation of stored traces during the selected Type lAl Dual-Trace Plug-In unit.$ 625 
viewing time, in either mode, and you can retain or erase displays DC to 30 MHz at 50 mv/cm; DC to 23 MHz at 5 mv/cm. 
manually whenever desired. 2 Hz to 14 MHz at 500 /.tvlcm, single-channel. 

U.S. Sales Prices, Foe Beaserton, Oregon 

For a demonstration, contact your nearby Tektronix field engineer or write: Tektronix, Inc., P. 0. Box 500, Beaverton, Oregon 97005. 

- Multi-trace, differential, b5-&pin m 
sampling and spectrum analysis -.. in all Tektronix 530-540-550-series 

*  plug-in oscilloscopes 
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Since the introduction of double- But watch what happens with our A few manipulations of this basic automat ica/ly at all points in the log 
beam spectrophotometers capable of original equation, equation yield: scale. There's also a switch for inac- 
generating either a linear (% trans- tivating the zero adjustment and 
mittance) or a logarithmic (absor- Aecl - F2.303/O 1F2.303  automatically setting the voltage- 
bance) output, an interesting and ' Lk oJ L7F  iOXij divider zero-point. Conformance of 
useful new way of recording that out- when we take the logarithm of both the logarithmic scale to the theoreti- 
put has evolved, sides, Wherein we note that the first term cal function is ?0.003 at any point. 

in brackets is a constant and, there- 
It is now possible to record the loga- log Az4og ecf fore, the reaction time, 1, is directly But the SRLG is a linear-Jog recor- 
r/fhm of absorbance as a function of proportional to the second bracketed der. (You change the mode of oper- 
wavelength. With the proper external Since the logarithm of a product is term, /og (c-x)/k. ation by simply changing the gears.) 
recorder, of course. the sum of the logarithms of its fac- 

tors, Since (c-x) is the concentration at Its accuracy on the linear scale is 
But before we detail for you some of time I, it will be proportional to the ?0.25% of full span and its repro- 
the advantages of log-absorbance tog A=/og e + log cI absorbance, A. And /og (c-x) will ducibility is ?0.1 % of full span. 
recording, a few fundamentals. likewise be proportional to log A, 

We discuss here such as for and for quickly and we, of course, 
some of the "fingerprinting" determining also recommend 
advantages of a compound... reaction ... the ideal recorder 
recording the for the task: 
logarithm Now when we plot log A versus As long as the reaction is first-order, our own SRLG, of absorbance  wavelength (figure 2), we immediately both log (c-x) and log A will be linear 

see our three 1:2:5 samples are rep- with time. So when we plot log 
resented by curves that have identi- versus time at a fixed wavelength for The SRLG Linear-Log Recorder, like 
cal shapes. Each curve is that of a first-order reaction of a dye fading, all Sargent recorders, is true poten- 
/og e displaced along the /og A axis we get the curve shown in figure 3. tiometric in its basic (millivolt) 

To begin, the term absorbonco (A) is by the amount log c/. And each curve ranges, with no voltage dividers to 
defined thus: is separated by intervals that corre- The linearity of the curve in figure 3, load the circuit. Its full-scale pen 

spond to the 1:2:5 ratio of ci. in itself, tells us that this is a first- response is less than 1 second. 
AecI order equation. And where the linear There are seven switch-selected, 

Here's where the "fingerprinting" of section of the curve terminates (at calibrated spans and three switch- 
where c is the concentration of sam- compounds comes in. Reference the right of the curve) indicates a selected chart speeds. Plus improved 

pie in the absorption cell, files of /og A recordings facilitate the departure from strict first-order reac- input filtering and circuit guarding to 
identification of unknown compounds tion. Finally, the rate constant, k, can eliminate AC. components of the 

I is the light-path (the inside by making it easy to compare their be determined from the slope of the input signal. All circuitry is solid- 
distance between front and /og A curves to those already on file, linear section. state. And batteries have been re- 
back windows of the cell), and Large files of this sort are used in placed by zener-diode regulation of 

organic synthesis. These applications-for fingerprinting all critical voltages. 
e is a numerical coefficient. a compound and for studying the 

Now a new topic /og A recording is kinetics of first-order reactions-are 
The fact is that e is a characteristic also a valuable technique in studies but two to which log A recording is 
of each compound or substance. It of the kinetics of first order reactions eminently suited. Other applications 
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in, dependent on temperature and For proof of this statement, we resort include the precise specification of 
wavelength, but independent of either once again to a basic equation: color and the measurements of small SARGENT-WELCH 
the concentration, c, or the light-path differences in color. 
iength, 1. - dc - kc 

dt In all cases, this type of log record- Sc/ent/f/c instruments, apparatus, chemicals. Sargent-welch Scientitic company 
 we plot A versus wavelength for log requires an advanced, accurate, 4647 Foster Ave., chicago, ill. 60630 

three samples of the same substance where - . is the rate at which the versatile recorder. The Sargent SRLG dt concentration is de- Recorder is iust that. It uses preci- 
.n concentrations in the ratio 1:2:5, chicago/Anaheim, calif/Birmingham 
we get the curves shown in figure 1. creasing with time. sion, non-linear gears for accuracy cincinnati/.cieveland/DalIas/Denver -. 

There is, unhappily, no basic corre- and fidelity; these gears are much Detroit/Springtieid, N.J/Toronto, Canada 
spondence among them. k is the velocity or rate con- superior to electrical circuit approxi- 

stant, and mations. Amplifier gain is adjusted 

ci is the concentration 
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Separation of ribosomal RNA by gel electrophoresis nnri f'sA n 
has made a powerful technique availablei12 The de- IVI VLJCL t't U 
velopment of the Model 2410 Linear Transport permits 
you to scan these gels in the ultraviolet directly. You .LINEAR 
get increased accuracy with high resolution. The time 
consuming staining process is eliminated..TR.AN runi 
Unstained and stained materials may now be analyzeci, 
as both ultraviolet and visible energy can be used 
with the Gilford Model 2410 Linear Transport. With 
the Model 2410 you will be able to handle materials 
such as polyacrylamide gel cylinders and slabs, cellu- 
lose acetate membranes and photographic emulsions. 
All Gilford Spectrophotometers and most quality 
monochromators are readily adapted to use the Model 
2410. To find oLIt how inexpensively and easily this 
device can be adapted to your present system, mail 
the attached coupon or phone 216/774-1041 today. 

1. Richards, E. G., CoIl, J. A., and Gratzer, W. B., "Disc Electrophoresis of Ribonucleic 
Acid in Polyacrilamide Gels." Anal. Biochem. 12, 452-471, 1965. 
2. Leoning, W. F., The Fractionation of High Molecular Weight Ribonucleic Acid by 
Polyacrylamide Gel Electrophoreses." Biochem. J. 102. 251, 1967. 

Gilford Instro.me.nt.Laboratories, Inc.,, Oberlin, Ohio.4.4074 
Gentlemen: Please send ius full informetitn on the Model 2410 Linear Transport. 
Name 

title ________________________ 

Business or Institution 

Address., s-iris 
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rnt'1 with autoati 
pre-we ighhg Co r as- low as $550. 

floday, t heres nI y one. 

We're grotified to see other makes 
of loboroto ry boloncesfin oIly offering 
OlitOfilOtiC pre-weighing. We've hod this 
important feature for years. Someday 
perhaps, they'll also be able to match 
usin price. . . 

Meanwhile, our Modet 2743 
laboratory balance with automatic pre- 
weighing costs only $550, hundreds 
of dollars less than camp titive models, 

In addition to th convenience of 
obtaining.instantco.arse weightwithout. 
time consuming "trial and error" dialing, 
the Sartorius 2743 also provides many . .1 

other important features. These includ 
all-digital read-outto 0.1 mg., I gin. optical 
range, readily accessible table-level con- 
trols,anda 100gm. capacityto meetvirtually 'I 
oIl analyticol weighing.requiretrihts;.I 

The Sartorius 2743 offers all this and 
automatic pro-weighing too, in a modern, 
functionally designed balance for only $550. 

That's a lot of balance for the money, 
and youcanget it right now, not "someday'.' 

.Comparing.prices? Our.28 
balance catalog may prove help 
We'll gladly send you a copy. 

Justwrite: Sartorius Divisio. 

W N 0 

sar4rius balances 
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PERPEX 
PUMP  9erlSti,ftj  - but NO PULSATION 
Continuous, precise delivery of a great variety of liquids and gases without pulsation even at the lowest speeds. 

FEATURES: 

six gears 
available: Choose between 5:10 : 20 : 40 80:150 mI/h 
excellent 
repeatability: Choice of drive ensures accurate, repeatable pumping 

ease of speeds 
maintenance: At no point does gas or fluid come in direct contact witl 
corrosion pump parts 
resistant: Quickly and easily disassembled when cleaning is required 
minimal Ask for the new folder in the sc- 
tube wear: Patented roller system eliminates friction, gives long life to tual size of this remarkably corn- 

chemically resistant, mechanically weak silicon tubing pact pump. 

 LKB INSTRUMENTS INC.. 12221 PARKLAWN DRIVE . ROCKVILLE Md 20852 

HQ LKB-PRODUKTER AB STOCKHOLM, SWEDEN 
INTERNATIONAL SUBSIDIARIES: LONDON, THE HAGUE, COPENHAGEN, VIENNA, STOCKHOLM 
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permanently increase the number of 
species. 

While the Indo-West Pacific region UZZeE.5,UZ.  
serves as the primary evolutionary and BEST 
distributional center for the tropical 
marine world, the Western Atlantic FRIEND 
region may be said to rank second in 
importance. Its geographic area is 
larger, its habitat diversity is greater3 
and its fauna is considerably richer 

than each of the remaining two tropical 

regions (the Eastern Pacific and the , AN 
Eastern Atlantic). In general, we know 

that species from a richer ecosystem GOLDEN 
will prove to be competitively superior RETRIEVER 
to those from a poorer one. For this 

reason, it is expected that most of the 

Western Atlantic species would be able  -. 

to dominate their Eastern Pacific rela- 
tives. 

It seems reasonable to assume that a 
sea-level canal would eventually per- ' j I. 

mit the migration of more than 6000 
Western Atlantic species into the East- lSCO's golden fraction collector 
em Pacific and also the movement of will become your pal faster than 
more than 4000 species in the opposite 
direction. For the tropical Eastern Pa the cutest furry kind of retriever. 
cific, it may be predicted that its fauna It will hold 210 test tubes but 
would be temporarily enriched but that measures only 13 x 26 inches. 

the resulting competition would soon Any tube from 13 to 18 mm diam- 
bring about a widespread extinction eter will fit without adapters. It 
among the native species. The elimina- will count drops, multiple siphon 
tion of species would continue until the 
total number in the area returned to discharges, or time intervals for 
about its original level. There is little each tube. It is available with two 
doubt that the tropical Western At- different controllers, either of 
lantic fauna would suffer far less. With which are in their own cabinets 

the exception of a few species that may and can be removed from the 

Always insist on be ecologically distinct, the level of main Unit for remote operation. 
competition would probably be such 

that the invaders would not be able to U uliuuli; establish permanent colonies. The removable racks circulate in 
Let us not' be concerned about prep- a continuous pattern and will 

aration for a great biological experi- retrieve from two columns simUl- 

TYSON undertaken at all? Are xve prepared to verse movement is accomplished 
ment. The important question is: ' taneously. Both lateral and trans- Should the sea-level canal project he 
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In the discussion of "Relevance in 
testing" by W. W. Turnbull, Devaney 
(Letters, 23 Aug.) suggests, 'Rele 
vance should pertain to the 50 odd 
years after college, not to the 4 to 8 
years in college." He reaches this con 
clusion from his observation that a 
cross section of American leaders re 
veals only a small percentage of 
"straight A" students. 

The weakness in this argument is 
the necessary assumption that current 
American leaders are the best suited 
to the job of leadership. In an absolute 
sense, this weakness cannot be over 
come since comparative experience 
will never be available. One can specu 
late in this direction, however and 
might conclude that the decision as to 
what is relevant in testing requires a 
determination of ends and objectives 
If leadership is involved in a consider 
ation of relevance of testing, the cri 
tenon should be success in leading not 
simply attainment of a position of lead 
ership. 

ROBERT M. CHUTE 
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In 1965, the U.S. Armed Forces in 
South Vietnam began "defoliation oper- to your analytical microscopy problems can be found in the extensive 
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2,4,5-T, picloram, and cacodylic acid, ing and student use. There's a full complement of accessories for 
were sprayed over a total area of specialized modes for analysis. 
965,000 acres (390,530 hectares) (1) But, why not bring yourself up-to-date on the Bausch & Lomb 
In addition, the United States an- polarizing microscope line? Write for our catalog 31-130, and our 
nounced on 12 May that the budget for free demonstration offer. Bausch & Lomb, 87811 Bausch Street, 
"defoliation operations" would be in- Rochester, New York 1 46O2 
creased by 24.9 percent in fiscal year 
1969 and that it planned to spray about BAUSCH&LOMB9 
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property. Even the report by the Mid- 
west Research Institute admits the dan- 
ger that the large-scale destruction of 
the vegetation in the high temperature 
and humidity of tropical forests may 
cause rapid erosion of organic matter 
in the soil and may turn the forest areas 
with the richest biological productivity 
into semipermanent lateritic barrens. 
The report also expressed fear that pre- 
cious wild animals including the douc 

90 langur will be exterminated by the 
spraying. Moreover, it is possible that 

M.ODEL 85.'I ORIO.N DIG.ITAL P.RINTER these herbicides will either kill small 
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tant protein source for the natives, or 
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means of conducting war. 
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tial Science Adviser (19 July, p. 248). 
His . . . comments about mathematics 
and mathematicians are . . . uncalled 
for. Implicit in Hornig's remarks about 
vacations on the beaches of Rio or the 
Aegean Islands was a thinly veiled at- 
tack on Stephen Smale. The allegations 
against Smale were adequately dis- 
proved by Daniel S. Greenberg in his 
articles in Science on the Smale-NSF 
controversy (News and Comment, 15, 
22, and 29 Sept.; 6 Oct.; and 3 Nov. 
1967). 

Hornig singles out mathematics in 
suggesting that the scientific community 
is one "which, insisting on its purity, will 
not deign to communicate with the pub- 
lic and justify itself. . . ." On the con- 
trary, many branches of science have 
recently prepared extensive reports on 
their disciplines. In particular, the 
mathematical community, through the 
Committee on Support of Research in 
the Mathematical Sciences (COSRIMS), 
has just completed a comprehensive re- 
port, designed for the public and Con- 
gress, on the current problems of mathe- 
matical research and their relations to 
the national goals. Aware of the ever- 
increasing need and utility of mathe- 
matics in everyday life, this same com- 
munity embarked on large programs 
(beginning with the "new math") to 
improve mathematical education in the 
elementary and secondary schools. 
Surely Dr. Hornig is aware of these, 
and other, steps to communicate with 
the public. 

Government support has been a vital 
element in the rapid development of 
American science. Support by the NSF 
and other government agencies has in 
10 years tripled the annual number of 
Ph.D.'s in mathematics. These young 
mathematicians have made a variety of 
profound and original discoveries rang- 
ing from those with direct practical ap- 
plications (such as the unexpected use 
of logic in computing machines) to 0 - .0 0 0  - -- 

theoretical results which have attracted . -. . . - a - '06 * - 0 - 

international acclaim (such as the work - * * - S . - -- 0 SO * - 

of Smale in dynamics and of Cohen in 
foundations). The future does involve ' 0 0 - - S - 0 - - - - .0 

afinancialcrisiswhichmayhavetragic - - - * -. .. . . - 0 - S .0 * 
consequences for the next generation of 
scientists and mathematicians. Hornig's 
statement is hardly a responsible con- ' - *- - -0 65 0 0 - 0 - -. 5 

tribution to the public discussion of - 6 - - - - - -. - -. 
thiscrisis ortotheclosing of the gap - . . - 50 -. *. .S 

between working scientists and those in - -. - S - - - - -. - - - -. 

government concerned with science. 
CHARLES B. MORREY, JR. 

A merican Mathematical Society, 
321 South Main Street, 
Providence, Rhode Island 02904 
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1 November 1968, Volume 162, Number 3853 SCIE TCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material Broadening the Participation of the Colleges 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the What can the colleges and universities do to improve their public 
authors and not official points of view adopted by image and their public support? 
the AAAS or the institutions with which the 
authors are affiliated. One thing they can do is to participate more fully and continuously as 

Editorial Board citizens and neighbors in community and political life. The public that 
1968 1969 supports us as teachers needs to see that we are not strange and doubtful 

ROBERT L. BOWMAN EMIL HAURY creatures living in another world, but friends with mutual concerns. Yet 
JOSEPH W. CHAMBERLAIN WILLARD F. Lsassv how many of us take part regularly in neighborhood or club activities 
JOHN T. EDRALL Evasucrr I. MaNnaLsoHN outside of our college in-group? How many of us have taken on a neigh- 
ALEXANDER HOLLARNOER JOHN R. PIERCE 
GORDON J. F. MAcDONALD KENNRTH S. PrrzER bor's son, or daughter, as an intellectual prot6g6, sharing with him our 
NEAL F. MILLER ALEXANDRR RICH 
DE WCTT STETTEN, JR. CLARENCE M. zENER interesting books and models and intellectual excitements? Adult teach- 

1970 ers and scientists from 25 to 75 far outnumber the youngsters between 

GUSTAV 0. ARRHENIUS RICHARD . LRWoNTIN 8 and 18 who might follow in their footsteps. Each one teach one. It 
Fssso R. EGOAN ALFRED 0. C. NIER would be a chain reaction. 
HARRY F. HARLOW FRANK W. PUTNAM And how many staff members and students work with local political 
MILTON HARRIS 

organizations between elections, or run for city council or the board of 
Editorial Staff education, or are even careful not to lose their vote because of moving? 

Editor Many students who will become alumni and contributors might find they 

PHILIP H. ABELSON have a considerable long-run interest in college-community problems. 

Publisher Business Manager In fact, the political importance of the colleges and universities is just 
DAEL WOLFLE HANS NussBAuM beginning to be realized. There are now 2400 of them, and they consti- 

Maneiging Editor: ROBERT V. ORMes tute the major industry of a thousand cities and towns. Their millions of 

Assistant Editors: ELLEN E. MURPHY, JOHN E. students have been shown to be the key factors in our rapid technological 
RINOLE and economic growth, and the income of the colleges is now beginning 

Assistant to the Editor: NANcY TEIMOUWIAN to surpass net farm income, although it is only a small fraction of their 
News Editor: JOHN WALSH addition to the gross national product. Since 1954, over half of our high 

Foreign Editor: DANIEL 5. GREENBERO* school graduates have been going on to college, and in any given year 

News and Comment: LUTHER J. CARTER, BRYCE 
NELSON, PHILIP M. BOFFEY, MARTS MUELLER, ANN some 10 million voting adults are helping to support children in college. 
H. LARUS Most of these families spend voluntarily on education more than they 

Book Reviews: SYLVIA EJIRSHART spend on cars or on defense taxes-even though they have no full-color 

Editorial Assistants: SUSAN AXELSAD, JOANNE magazine ads or TV shows to dramatize their investment. In the colleges 
BELK, ISABELLA BOULDIN, ELEANORE BUTZ, HELEN themselves, there are now some 2 million students over 21 who could 
CARTER, GRAYCE FINGER, NANCY HAMILTON, OLIvER 
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY, vote, and another 2 million or so voters on the faculty and supporting 
KATHERINE LIvINGSTON, LEAN RYAN, Loss SCHMITT, + 
BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART' 5Laffs, with their families, probably adding up, again, to a population 
ALICE THEILE . larger than the dwindling farm population. 

00 European Office: 22 Mulberry Walk, London, SW. These college communities, of course, are not unanimous about any- 
3, England (Telephone: 3529749) thing, even education-and no one would want them to be. Nevertheless, 

Advertising Staff they represent our most concentrated sources of knowledge in every 

Direclor Production Manager field, as well as a commitment to an open-minded search for new knowl- 
EARL 1. SCHERADO KAY GOLDSTEIN edge and new solutions. Today their search for new ways of dealing 

Advertising Sales Manager: RICHARD L. CHARLES with our crisis problems may be the only thing that can save us. And 
Sales: New York, N.Y., ii W. 42 St. (212-PE- politicians are now finding that they need to listen to the college groups, 

6-1858), ROBERT S. BUOBRE; Scotch Plains, N.J. 
12 unami Lane (20i-ss9-4873, c. RICHAR - with their pressure for better solutions, just as they listen, say, to the 
CALLIS; Medfleld, Mass. 02052, 4 Rolling Lane farm lobby or the military-industrial lobby. If the voices of education 
(617-359-2370), RICHARD M. EZEQUELLE; Chicago 
Ill. 606i1, 919 N. Michigan Ave., Room 426 ever begin to have as much influence on state and national government, 
(312-DE-7-4973), HERBERT L. BURKLUND; Los an 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- d on policy decisions, as the other voices, it will be a new day. Perhaps 
9817), WINN NANCE. it is not as far off as we have thought-JoHN R. PLATT, University of 

EDITORIAL CORRESPONDENCE: 1515 Massa- Michigan, Ann Arbor 
chusetts Ave., NW, Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci, Washington. 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page 
1709, Science, 29 December 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, ii W. 42 St., 
New York, N.Y. 10036. Phone: 212-PE-6-1858. 
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Honeywell puts 
precise, dependable 

environmental 
controls within 

your budget 

Now you no longer need to put up with 
crude, slow-acting, inaccurate methods 
of environmental control because of bud- 
get limitations. Honeywell has developed 

D Operating Room a system of precise, accurate controls 
El Intensive Care costing one-third to one-fifth of com- 
LII Recovery Room parable systems. 

The Honeywell system has controls for 
humidity, temperature, light, sound and 

0 other variables. They can be programmed 
to chronological, sequential or other 

0 modes as desired. All have been de- 
signed with flexibility in mind. You can 
buy exactly the amount of control so- 
phistication you want, without purchas- 
ing unwanted control capacity. As your 
requirements grow, you can add addi- 
tional equipment, economically. What- 
ever your control problem, Honeywell 

.o5'0400.ooo0,\0. can help you solve it. 
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For complete facts on 
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of precision environ men- * 
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F?- ------------ I 
Mr. Bill Crosley 
Honeywell 

Apparatus Controls Division 
I Minneapolis, Minn. 55408 
I Please send me your free brochure on environmental controls. 
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radio-frequency ion mass spectrometer 
after two Aerobee rocket flights that tra- 
versed sporadic-E layers above White 
Sands, New Mexico, were presented. 
On the ascent during the first flight a 
minimum in the ion distribution, a fac- 
tor of 5 below the ambient density in 
the region, was observed between two 
secondary maxima. Ion mass spectra 
taken when the rocket was within the 
Es layers showed it to be composed of 
atomic metallic ions of Na, Mg, Si, Ca, 
and Fe. Magnesium was the dominant 
ion detected in the mass spectra. Nei- 
ther nitric oxide nor molecular oxygen 
ions were observed within the Es layer. 
The second flight recorded a weak Es 
layer. As before, Mg, Ca, and Fe ions 
were observed within the Es layer. Iron 
and magnesium ions were observed in BETA FUGE SAYS 

and below but not above this layer. "YES" 

Nitric oxide ions were detected in the  TCTT TVT TM1 
peak density region of this weak layer. TO IVVAY'1'tlliNLi IUU I2LA LUI 

Metallic ions in the D and F regions CAPACITIES TO 4,000 ml * FORCES TO 41,300 x G 
were also detected by cryogenically SPEED. CAPACITY. VOLUME. FORCE. AUTOMATION. CONVENIENCE. 
pumped, quadrupole ion mass spectrom- For Batch and Continuous Flow procedures from -205C to +40t, 
eters aboard six rockets; they were the Lourdes Beta-Fuge Model A-2 offers unparalleled work/economy 
launched during and after the 1965 potential. Seventeen meticulously engineered features make the A-2 
Leonid meteor shower, at sunrise and your finest centrifuge investment ... by far. Full factory services. 
sunset from Eglin AFB, and during the For more details, see Guide to Scientific Instruments. For full infor. 
1966 solar eclipse in Brazil. Every mation, ask your dealer or write. 
rocket flight that observed Es events LOURDES INSTRUMENT CORPORATION 

detected metallic ions within the Es OLD BETHPAGE, L. I NEW YORK 11804 516-694488G 

layer and, depending on the strength of 
the layer, observed a decrease in the 
molecular ion density. However, the 
converse is not true that the presence of 
metallic ions does not necessarily mdi- 
cate an Es layer. Based on these rocket 0 

observations, the roles of charge transfer  
between the molecular ions and metallic  .0 000.0 

atoms and of vertical neutral wind 0 OOOoO 0 000.0000 

convergence in the formation and main- 
tenance of metallic ion layers were dis- - 

cussed, but the group did not arrive i 

at a definitive conclusion. 
Atomic recombination processes 0 00 

which can liberate free metal atoms 0 

from solid surfaces of certain metallic 0 

compounds may play a role in liberating 00 

metallic atoms from dust layers in the 0 

ionosphere. Experiments involving the 
bombardment of solid films of Na2SO4 
and other sodium salt by-products from 0 0 

a nitrogen discharge suggest that atom- 
ic or molecular excited species in the at- 
mosphere may fulfill this role. 

Recently available reaction rate mea- 0 

surements on atmospheric metal ion 
and metal oxide ion reactions indicate 
that chemical ion (and therefore elec- f  0.0  05\0005202' 

tron) loss is not significant for the 
metallic ion sporadic-F layers in the Circle No. 27 on Readers' Service Card 
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100-km region and above. It was also 
pointed out that some early theoretical 

Stable treatments of meteor trail deionization 
which invoked electron attachment are * S 

Isotopes now obsolete due to the subsequent ex- 
perimental discovery and rate constant 
measurements of associative detachment 

from processes, particularly for O2 + 0 -> S 0 * 
03 + e. The associative detachment at 
80 km is several orders of magnitude 

BIO RAD faster than the electron attachment. 

____________________________ Three-body metal ion association, fol- 

N15 lowed by electron recombination might, 
however, be important in meteor trail 

______________ deionization in the '-' 80-km region. 

017018 0 Data from a new meteor-wind ob- 
servation system in France, which pro- 
vides returns from several hundred.. 

D compounds meteors per hour, with data at 2-km 
altitude spacing between 80- and 11 0-km 
altitude from each meteor, have been o. 

C13 processed by power spectral analysis to 
assess prevailing and tidal components, 

For the latest information and to anaylze the residual nontidal contributions. The major component is 
on the highest enrichments semidiurnal, with vertical wavelength 
at the lowest prices send for greater than 100 km and an amplitude 

of 10 to 70 in/s. A downward phase 0 

i3io-R ad's new Price List J. velocity of the order of 10 km/hour is 
largely due to the semidiurnal compo Redesigned for 1968, the new 0 

nent DiaI-O-Gram 310 offers speed, 
A statistical analysis of 70 midlatitude convenience and durability... 

vapor trails between 90 and 1 0 km all at a reasonable price. 
showed not only a consistent zonal flow 
to the east below 100-km altitude, but 2 For instance: 
also mean values of total velocity of 
50 to 70 in/s and mean shears of 0.02 There are no more attachment 
to 0.004 in/s/in, varying with altitude weights.to.replace ... Nor 1ev- 
The altitude variation of velocity and elling feet . - Nor arrestment 
shear can be explained by energy in- mechanism. 
jection from below and viscous dissipa- The base has been redesigned 
tion within the region of a simple helical for added stability. The pan 
profile, rotating in 12 hours and in- and pan bow (The only remov- 
creasing in wavelength from 20 km at able parts) are serialized. 

Gentlemen: Please send me Bio- 90-km altitude to 100 km at 150-km And, of course, the.C.i.a.-O 
Rad's new Stable Isotope, Price List altitude Gram 310 equipped with 
J. I am particularly interested in the Simultaneous rocket observations of ...permanent Alnico magne stor 
following: (please check) sporadic-F electron-ion density and fa.st.damping. 

OOODONMR solvents wind profiles were successful in relating 
Deuterium labeled compounds sporadic-F layering above 105 km to 0 310 g.CAPACiTY 
N'0  000 wind-shear structure. Below this height, 0. 0.01 g. SENSITIVITY. 

the terminal deposition zone predicted only $59.50 
Name 0 by the "corkscrew" mechanism cons- 0.For.additional informatiop on 

plicates the simple association of ion 
Title___________________________ 0 the 310 and othe.r new bal- 

layers with shears ances, please write tod.ay.or 
Organization Those areas of wind measurements in Bulletin 16. 

which adequate data are not available at 
S reet this time include vertical winds, daytime 

winds above 110 km (the uppei limits 

City of the meteor-wind technique) and State Zip horizontally spaced winds to permit con 
Dept. S vergence estimates. Incoherent back OHAUS SOALE CORPORATION 

scatter studies and drift reflections from 1OSQ commerce Avenue 

 ground sites may eventually largely dis Union, New Jersey 07083 

32nd & Griffin, Richmond, Calif. 94804 place rocket studies for statistically 0.0 0 0 0 
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On the whole, there is substantial 

agreement about the processes which 

lead to the production of temperate- om.pute.r Performan 
zone sporadic F-that is, the layers are ce. 

produced by the wind-shear mechanism 

and are composed mostly of long-lived .Oak.  .r P.rice... 
metallic ions except possibly at higher 
altitudes when molecular ions can be 
involved. Most of the discussion there- 
fore was concerned with refinements of 
the wind-shear theory and with the 
special problems associated with the 
production and loss of metallic ions. 

Calculations of the loss rate of metal- 
lic ions into the D region due to the . o2W0 0 0 

"corkscrew" mechanism showed that 0  - 

difficulties arise unless the sweeping 0 

effect is inhibited by the presence of / 0 

standing waves. The main problem is - 0oo00 o 0 

that the density of metallic atoms pres- 05 2lTo5 ooN600 0 

ent in the F region must be sufficient to 000000 0 55 0  52o0ooo 

allow ions to be produced at a rate o 

o&Aoo 

comparable to the loss due to the "cork- 
screw" mechanism, and also be highly 
variable in order to account for the 
nighttime variations of fbEs. 

The "corkscrew" mechanism shows 
that Es layers formed of long-lived ions W ANG 380 

can be expected to follow nodes in the 
effective neutral wind profile down to 640 Program Steps 
altitudes less than about 100 km. At 

lower altitudes the process fails quite 24 Storage. giste.rs. 
suddenly at the point where the vertical __ .jz v 
ionization drift velocity and the descend- 
ing phase velocity of the neutral wind Perform.Subrou.ines, Loops, 
profile become comparable. 

It must be remembered that molecular B ranche&Mak es DecISIOflSM 
ions can also play a role at higher al- 
titudes ( ? 120 kin) where the vertical 

$ 
drift speeds of the ions can be quite .379.5.. large. Numerical solutions for the for- 

mation (by the wind-shear mechanism) No sped I programming language needed. The 0 

of Es layers comprised of molecular ions  3Q learns.programs.reotly from keyboard 
showed that a uniform electric polariza- 
tion field affects the rate of growth, ' operations and stores them on plug-In magnetic tape 
movement, equilibrium, position, and cartridges.. 
maximum density. Particular attention You can tail. 

.or system capability to your exact needs was paid to the effects that might be compatible accessories  

produced by abrupt changes in the neu- utput Writ 
tral gas, that is, gravity "shocks," and 
by electric polarization fields. Kinks in Tel.er, GRTDisplay, additional Data Storage, .etype, Trig Pack, and On-line Interface.. 
the ionization drift-velocity profile could There is nothing comparable, anywhere.-. 
lead to the flat-topped Es layers some- 
times observed. The characteristic varia- 
tions of Es occurrence according to 
season, tlme of day, and geomagnetic LAeOATORiCS, INC. 

activity might somehow be accounted 
for by variations in the electric polariza- Dept. JJQ, 836 North St., Tewksbury, Massachusetts 01876 * Tel. 617 851-7311 
tion field. Call today for immediate trial: (703) 931.7878 

Concerning the effects of gravity (201) 241-0250 (216) 333-6611 (313) 278-4744 (416) 364.0327 (604) 685-2835 (713) 668-0275 
the vertical motion and the as- (203) 223-7588 (301) 588-3711 (314) 727-0256 (504) 729-6858 (612) 881-5324 (714) 234-5651 waves, (205) 595-0694 (301) 821-8212 (317) 631-0909 (505) 255-9042 (613) 224-4554 (716) 381-5440 

sociated variations in density and tem- (206) 6222466 (303) 3647361 (403) 2661804 (512) 454-4324 (614) 4889753 (717) 3973212 (212) 682-5921 (304) 344-9431 (404) 457-6441 (513) 531-2729 (615) 588-5731 (805) 962-6112 
perature of the neutral gas can produce (213) 2783232 (305) 564-3785 (405) 8427882 (514) 482-0737 (617) 851-7311 (901) 272-7488 (214) 361-4351 (305) 841-3691 (412) 366-1906 (518) 463-8877 (702) 322-4692 (916) 489-7326 
weak Es layers due to the resulting (215) 642-4321 (312) 889-2254 (415) 454-4140 (602) 265-8747 (703) 877-5535 (919) 288-1695 
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loss rates, as well as by the redistribu- 
tion processes usually considered in the 
wind-shear theory. The electron tem- 
perature in the F region and in Es layers 
can be noticeably affected by variations 
of the neutral temperature associated 
with gravity waves. 

Papers on the formation of small- 
scale irregularities of ionization by the 
so-called "crossed-field" instability pro- 
duced considerable argument, mainly 
concerning the appropriate boundary 
conditions and the shape of the initial 
perturbatton to be used in the analysts. 
One linearized treatment of the problem 
appeared to show that the configuration 
adopted was quite stable, whereas a 
non-linear treatment using different 
initial conditions showed the explosive 
development of plasma turbulence after 

ooso some tens of seconds. A considerable 
amount of further study of this prob- 
1cm is obviously required. 

Metallic ions seem to play an impor- 
tant role in Es at heights lower than 
about 110 kin, but molecular ions are 
important for Es at higher levels. Since 
the electric polarization fields play an 
important role in the rate of Es growth, 
position, and maximum density, a future 
investigation of this field together with 

Hamilton Company, P.O. Box 3O7-K,'W1ittier, Calif. 90608 a detailed theoretical attack on the 
Circle No. 82 on Readers' Service Card field's effect on Es is very desirable. 

Rocket observations should be conduct- 
ed simultaneously at close horizontal 

Hair today . lution. In addition to measurements of 
spacing with more accurate height reso- 

Gone tornorrovv'. ionization density and composition, it 
is necessary to measure other param- 

One day last year, in a CD-1 eters such as ion temperature, neutral 
litter, we discovered our first density, and magnetic field in the vicin- 
hairless mouse. A spontaneou 
mutation. ity of Es blobs. Upper atmosphere wind 
Our Charles River technici  observations during the daytime and 
through careful selective measurements of the vertical wind are 
breeding, were successful in 
reproducing the strain. Now required. The character of tidal oscilla- 
the hairless mouse is here tions should also be examined. 

In summary, the very complex phe- 
These mice are COBS? 
(Caesarean-Originated, Barrier- nomenon of Es needs to be attacked 
Sustained) and germfree. with a combination of all possible 
They're raised under the same methods in a well-organized form, par- 
strict controls as all Charles 
River animals. And in areas ticularly with better coordination of 
such as irradiation studies, rocket and ground-based experiments 
these hairless mice could be and with cooperation between different 

000 0 matology and cosmetics, invaluable. groups and disciplines. 
At Charles River we never stop The proceedings of the seminar were 
researching new breeds. What distributed in October 1968. Those who 
might seem impossible today, 
may be here tomorrow. wish to obtain a copy are advised to 
Charles River Breeding contact Mrs. Mary Landers, ESSA 
Laboratories, lnc., Wilmington, R60, Boulder, Colorado 80302. 
Massachusetts. 01887. 

S. MATSUSHITA A topical example. 
F. K. SMITH 

National Center for Atmospheric 
FROM  Research and Environmental Science Charles Iliver Services Administration, Boulder, I3REEDING LABORATORIES, INC.  TO RESEARCH Colorado 80302 
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Announcing a new publication... 

ACOUSTICAL 

HOLOGRAPHY 
Proceedings of the First International Symposium on Acoustical Holography, 

Douglas Advanced Research Laboratories, December 14-15, 1967 

Edited by A. F Metherell, Douglas Advanced Research Labs, McDonnell 

Douglas Corporation, Huntington Beach, California, H. IA. A. El-Sum, 
El-Sum Consultants, Atherton, California, and Lewis Larmore, Douglas 
Advanced Research Lobs, McDonnell Douglas Corporation, Huntington Beach, Identify coitaminated laboratory materials with a TSI Con- 
Calif. 

A self-contained reference book to the whole subject of version Label and reduce laboratory acquired infections. These 
visualization, detection, recording, etc., of sound fields pressure-sensitive labels stick tight to plastic, glass, cloth 
with emphasis on holography, or metal. After the material has been serviced in an autoclave 

CONTRIBUTORS: or sterilizer the word "STERILE" appears in bold black letters 
Y. Aoki, H. Berger, Dennis Gabor, B. B. Brenden, over the word "CONTAMINATED". Properly used, these labels 
J. Deklerk, A. A. Desouza, J. J. Dreher, H. M. A. El- 
Sum, D. Fritzler, J. W. Goodman, Pal Greguss, Jr., can reduce infectious hazards. 
A. Karpel, J. L. Kreuzer, C. J. Landry, E. Marom, 0. K. 
Mawardi, A. F. Metherell, N. F. Moody, R K. Mueller, Available through Laboratory Suppliers, 
J. M. Smith, F. L. Thurstone, P. E. Vogel, G. Wade. Write for samples and prices. 
APPROX. 330 PAGES PP 1969 $15.00 
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Calendar of Events 
National Meetings 

1,650-8,500+A Inc., Chicago, November AN ADVANCED TREATISE 
Society of the Plastics Industry, in seven volumes 

13 Ill. (The Society, 250 Park 
Ave., New York iOOi7) edited by HAROLD LIEBOWITZ, School E NI =2 x 10, Im. 11-15. American College of Preventive of Engineering and Applied Science, The George 
Medicine, Detroit, Mich. (B. A. Piszcek Washington University, Washington, D.C. 
6410 N. Leona Ave., Chicago, Ill. 60646) A comprehensive treatise presenting a 

11-15. American Public Health Assoc., 
96th, Detroit, Mich. (Executive Dir ctor, detailed interdisciplinary treatment of 
1790 Broadway, New Yoi-k, N.Y.) the problems of brittle and other 

13-16. National Easter Seal Soc. for types of fracture from both the micro- 
Crippled Children and Adults, Boston, 
Mass. (Nail. Easter Seal Soc., 2023 W. scopic and macroscopic viewpoints. 
Ogden Ave., Chicago, Ill. 60612) 

15-16. American Psychiatric Assoc., VOLUME 1 
Chicago, Ill. (L. Rudy, Illinoi. Psychiatric MICROSCOPIC AND 
Inst., 1601 W. Taylor St., Chicago 60612) MACROSCOPIC 

17-20. Academy of Pharmaceutical FUNDAMENTALS 
Sciences, 5th, Washington, D.C. (S. W. 

0 0 Goldstein, 2215 Constitution Ave., , Conteists: 
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