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fully quality-controlled cocktails, shipping depots. And major cost Wby are the 
solubilizers and counting vials, reduction programs have been 

world's most Today, the same supplies we designed to meet the individual 
used in our own state-of-the-art requirements of research facilities 

advanced instrument R&D programs are both small and large. 
available to LS researchers So contact your local 

LS instruments nationwidhether or not you own Beckman representative now and 
And ask about our special nuclear 

tested with a Beckman Instrument you'll supplies introductory programs. 
benefit from optimized counting Or contact Scientific 

tnese nuclear efficiencies, superior reliability, Instruments Division, Beckman and the convenience of one expert Instruments Inc., P.O. Box supplies? 
source for all your nuclear needs. C-19600 Irvine, CA 92713. 

Right now, orders of Innovation you can count on. 
The Beckman total nuclear premixed cocktails, cocktail in- 

supply capability evolved along gredients, and counting vials are 
with our LS counting instruments available with 24-hour response 
to give us a constant source of times from a national network of B E C K IVi A N? 
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For the Numerical Algorithms Group, Univac 1100, and IBM 370. The average 
the plain fact is this: "Software imple- implementation time was 13 
mentation was faster on the VAX-11/780 man-weeks. 
than on 25 other major machines." VAX took five. 

Before VAX, Dr. Ford's staff had jw- In Dr. Ford's words, "The NAG 
plemented NAG's complex FORTRAN FORTRAN Mark 6 Library consists 
Mark 6 Library on 25 major machines of 345 subroutines covering the major 
ranging from minis to mainframes, in- areas of numerical mathematics and 
cluding the Burroughs 6700, CDC 7600, statistics. It's used in applications such 
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as structural design, nuclear physics, 
economic modeling, and academic 
research. 

"A successful implementation re- IIIIIIlIIIIIIIIIIIIIIIIIIliillhiHiiWiH IIIIIBIIIIIIi 
cjuires the correct functioning of the 345 IfliuIIIIItIIIItIIIIItIIIIIIIIIIIIHhIhI IIIitIHhIItlII 
library routines to a prescribed accuracy 
and efficiency in execution of NAG's 
suite of 620 test programs. Whilst the 
activity is a significant examination of a 
machine's conformity to the ANSI 
standard of the FORTRAN compiler, its 
main technical features are file creation, 
file comparison, file manipulation and 
file maintenance. 

And then there was the record of VAX 
reliability: "No problems were encoun- than the most powerful 32-bit computer 
tered in the VAX/VMS software even in its price range. That VAX is truly 
though approximately 3000 files were "an implementor's dream." 
being handled The operational availa- For more information, simply clip 
bility time for the machine was close to the coupon. 
100%,anoutstandingstatisticfornew 
hardware and a new operating system." El Please send me your new VAx-ii/780 color 

What all this demonstrates is that brochure. 

some of the most sophisticated FOR- El Please send me your detailed Technical 
Summary. 

TRAN routines in the world implement w Please contact me. '-' 

easily on VAX That VAX capability ex- I 
ceeds that of many machines far more I Name Title__________ I 

I I 
expensive. That the VAX-11/780 is more I Company I 

I __________________ I 
Address ___________________________________ 

I City State Zip _________ I 
I 1 
I Telephone I 

My application is: 
I ___________________________________ ____________________________ 

Education_________ Government_______ 
Medical ____________ Resale _____________ 

Laboratory Other_____________ 
Engineering 

I Send to: Digital Equipment Corporation, NR-2/2, I 
I Communication Services, i46 Main St., I 
I Maynard, MA 01754. Tel. 6i7-48i-95ii, ext. 6885. I Ask any user. 
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The friendly desktop computer system... Tb.ey.solv.ng.big problems. 
They've learned.what computer power is all about. HP's System.45 desktop comput... 

provides the simplest, most direct way to a solution -from the problem in your mind to a final report 

.Or plot, quickly and easily. T.hat's why more and more probl. 
a bigcompti&&beihgs..ems.thought to need 

.lVdbySystem. .ooperateswithaw. This powerful graph.computational to ide range of input, mass storage and output peripherals. As for software, we don't think you should .have to.rite all the programsyou.eed  solve your problernsi That's why we have a 
.practical. .to help ou Adearray of  . 

design.management science, business adminisation.and. 
.much.rnuchmore.. 
.the h systm hown, thE input de'Ace is thHP digitizer (9874A), 
.emassstorageistheintemaldualtape.drives, and.the. 
.output is.the HP4-color plotter (9872A Y&i interfaceSystem 45 

ually any instrument found in the scientific 



But not on a big computer. 
or engineering environment. All interface cards, cables and I/O slots .ar&dignedforqiiick"Phigifrahd"6eration.. 

.In addition, the Systrri 45 Enhanced BASIC langu.age allows you to upgrade. 

 printer to lin.printe< CR.T graphics to 4-c6lorlotter, .tape drive  disk-. changing one statemexit with. 
.no other software modification. 

Ifyou'dliketosolvebig. 
.problernsonyourownterms.tyou.ow. 

.pace, and in your own work environment, you need the power 
&dfldbilit96fthefriidl9HPS9stem45..term. .olutions, and the flexibility to solve more big problems than you probably 

th.oghtpossible. 
.For brochures describing System 45 and the HPprogr.amso.nterest to . 
.alltheHPLiteratur.Center toll..free day or night.. 
.e number is 1-800-821-7000, Extens. 

all 1-800-892-7655, Extension 400.. . 
nearest HP sales office for a 

CHLORINE FORMATION PRRVIN LAKE CREEL CENSUS 

30 TA I. 

_______ Iii JOHO,R,NA 

., em. S S S* S S 
* * * * *, * A 

HEWLETT& PACKARD 

3404  Harmony Road. Fort Collins, Colorado 80525 

or assistance call; Washington tOI) 940837O. Chicago 131*1 
55-9500, Atlanta t404)$55'I500, Los Angelesl21)577-125*. 

Ask for an tIP Desktop Computer repvesnIative. 
.. CirCloNoI1i0oRl'SlCd. 



jology textsfor '79 

Bond: BIOLOGY OF FISHES 
Structure, systemic relationships and main aspects of the biology of fishes, supported by numerous illustrations. By Carl 
E. Bond, Oregon State University. 1979. About 480 pp., 175 ill. Order #1839-1. About $18.95 (Can. $21.80) 

Bradshaw: LABORATORY MICROBIOLOGY, 3RD ED. 
Provides textual material, experiments and data sheets. For Carpenter's Microbiology or any other low-level microbiol- 
ogy text. Instructor's Manual. By L. Jack Bradshaw, California State University, Fullerton. 1979. Soft cover. About 305 
pp. Illustd. Order #19094 About $7.95 (Can. $9.15) 

Brewer: PRINCIPLES OF ECOLOGY 
Covers ecology from a theoretical viewpoint through to practical applications. Emphasizes individual, population and 
community ecology. By Richard Brewer, Western Mchlgan University, Kalamazoo. January 1979. 299 pp. Order 
#1988-6. About $8.95 (Can. $10.30) 

Briggs & Calloway: BOGERT'S NUTRITION AND PHYSICAL FITNESS, 10TH ED. 
Examines the varied and complex relationships between good nutrition and good health. Incorporates the latest RDA 
information. Instructor's Manual. By George M. Briggs and Doris Howes Calloway, both of the University of California, 
Berkeley. 1979. About 600 pp. Illustd. Order #1987-8. About $13.95 (Can. $16.05) 
Study Guide for Bogert's Nutrition and Physical Fitness by Kay Franz and Ruth Walker, both of Brigham Young 
University. 1979. Soft cover. About 200 pp. Order #3839-2. About $3.95 (Can. $4.55) 

Clark: CONTEMPORARY BIOLOGY, 2ND ED. 
Designed to familiarize non-majors with current biological concepts and their practical applications to daily life. 
Instructor's Manual. By Mary E. Clark, San Diego State University. 1979. About 735 pp.' 750 Il/us. Order #2598-3. 
About $14.95 (Can. $17.20) 
Study Guide for Contemporary Biology, 2nd Ed. By Mary F. Clark. 

Giese: CELL PHYSIOLOGY, 5TH ED. 
For one-semester undergraduate courses. Broad coverage of cell function from permeability to cell division. By Arthur C. 
Giese, Stanford University.1979. About 750 pp. Illustd. Order #4120-2. About $20.00 (Can. $23 .00) 

Guyton: PHYSIOLOGY OF THE HUMAN BODY, 5TH ED. 
Updated survey of the major facts and theories in the field of human physiology. By Arthur C. Guyton, University of 
Mississippi School of Medicine. January 1979. 520 pp., 377 ill. (md. 28 color plates). Order #4378-7. $13.95 (Can. $16.05) 
Study Guide for Physiology of the Human Body by Bruce P. Squires, University of Western Ontario. Supplementary 
material for use with the main text. January 1979. Soft cover. 209 pp. Order #8538-2. $5.95 (Can. $6.85) 
Human Function: A Laboratory Manual by Michael F. Egan, Lawrence University, and Joseph  McMillan, College of 
the Virgin Islands. Provides lab exercises that often employ the student's own body. Conventent tear-out lab format. 
1979. Soft cover. About 120 pp. Order #3338-2. About $7.95 (Can. $9.15) 

McGilvery: BIOCHEMISTRY: A FUNCTIONAL APPROACH, 2ND ED. 
Emphasizes the relation of function, chiefly in terms of mammalian (especially human) biochemistry. By Robert W. 
McGilvery, University of Virginia School of Medicine. March 1979. About 900 pp. lllustd. Order #5912-8. About $22.50 
(Can. $25.90) 

Villee, Walker & Barnes: INTRODUCTION TO ANIMAL BIOLOGY 
Short but not superficial introduction to zoology with balanced coverage of animal types as well as animal form and 
function. By Claude A. Villee, Harvard University Medical School; Warren F. Walker, Jr., Oberlin College, and Robert 
D. Barnes, Gettysburg College. 1979. About 640 pp., 559 Illus. Order #9026-2. About $14.95 (Can. $17.20) 
Study Guide for Introduction to Animal Biology by W. Holt Harner, Broward Community College. Reinforces and 
supplements the parent text. 1979. Soft cover. About 200 pp. Order #4517-8. About $3.95 (Can. $4.55) 

Wetzel & Likens: LIMNOLOGICAL ANALYSIS 
A series of laboratory and field exercises to guide students in the analysis of major subjects in freshwater ecology. By 
Robert G. Wetzel, Michigan State University and Gene E. Likens, Cornell University. 1979. Soft (over. About 350 pp. 
Order #9243-5. About $10.00 (Can. $11.50) 

Y::fl Saunders Company 
1 Goldthorne Ave., Toronto, Ontario M8Z 5T9 canada 
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Aiii.o.uncin.g.. 
the new 
Zeiss MC 63 
Alt.ac.I ment , .. 

Cam.e.....ra. 
The field is larger... 
.the.camera is smaller 

F H , ., F? F(.' .Elo K 0'?" IFCL? 

(F' 

Takes 35mm and 4 x 5" backs, Automatic exposure control with .. 
cluding PolaroidY manual override. 

High resolution. Exceptionally Electromagnetic shutter com- K .I I .N... .... b ight images. pletely vibration-free for exposures 
.Focusing through the binocular from 1/60 sec. to 30 minutes. THE GREAT NAME IN.OPT.IGS 
be for both observation and camera. .. For all Zeiss Standard, WL, Univer- CARL. .Considerably larger field than other sal, and Photomicroscopes. And the .. I ZEISS 

attachment cameras. new DRO Stereomicroscopes. 
Unusually stable and compact. Nationwide serviCe. WEST GERMANY 

Circle No. 117 on Readers' Service card 

earl Zeiss, ln., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los.Angel 
n Francisco, Washington D.C. In Canada: 45 Valleybrook Drive, D all (416) 449-46 
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Cytochrome C, methylated, [methyl-14C]- 12,300 
(Horse heart) NEC-716 
Carbonic anhydrase, methylated, 30,000 
[methyl-14C]- (Bovine erythrocytes) NEC-718 

- - Ovalbumin, methylated, [methyl-14C]- 46,000 
(Hen's egg) NEC-717 
Albumin, methylated, [methyl-14C]- 69,000 
(Bovine serum) NEC-719 
Phosphorylase B, methylated, 92,500 

* [methyl-14C]- (Rabbit muscle) NEC-727 
Packaged: 1Ci and 5Ci in dry ice. 

CHEMICAL & RADIOISOTOPE DIVISION Not for use in humans or clinical diagnosis 

2727 Campus Drive New England Nuclear 
IO N  Irvine, California 92715 Call tolvfree 800-225-1572 549 Albany Street, Boston, Mass 02118 

THE FIRST STEP IN QUALITY RESEARCH (In Massachusetts and International: 617-482-9595) ____________________________________________________________________ Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Ouebec 

circle No. 113 on Readers' 5ervice Card ' Circle No. 62 on Readers' 5ervice Card 

Unitron's 
zoomer 
Model ZSB zoom stereo Ultra-Colder. 
microscope 

A big 65 to I ratio zoom optical Both from Kelvinator Commer- 
system Excellent resolution and  cial. Upright drops to -760C. 
contrast even at high powers From Ultra-cold. Chest model dips 
7X to 45X with lOX eyepieces. As F 0.0 ., to -960C. Ultra-colder. Up- 
low as 3.5X or as high as 180X with 'F right's six French doors open 

ndividually. And you can accessories. And there's a big label each door to know what's 
choice of accessories.., eye- inside. Easy labeling for what's 
pieces, lens affachments, reticles, . under the chest's stainless steel 

F F, sliding lids, too. Want more? F F transmiffed light base. illuminators F Automatic alarm systems? 2" polarizing affachment and more portholes for, recorders? The 

Kelvinator Commercial name? Ask for free literature: You got them. Don't be caught 
Unitron Instruments, Inc.. in the cold without ultra-cold. F 

101 Crossways Park West, Contact J. E. Hirssig at Kelvinator 
Woodbury. NY 11797, U.S.A. Commercial, the company that knows 
Phone (516) 364-8046 how to give you 12 cubic feet of the best cold you ever had. 

Upright UC-ilO (76RC/..1O5AF) Chest UC-522 (85RC/12OOF) 
Chest UC-542 (96HC/14OOF) 

______ OFF .g....F F' F' .FOOFRF, F A?elvi ,z cz  

LINI T4?ON The value line 621 Quay Street * Manitowoc, Wisc 54220 * (414) 682-0156 

Line of the White Consolidated Industries 
Subsidiary ot Ehrenreich Photo-Optical F C 
Industries rio 
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See the light- 
The new Varian Cary 210 F OF. 

UV-Vis Spectrophotometer... 
It's surprisingly affordable 
For the low introductory price of $11,995*, you can ex- sample space optics minimize sample volume require- 
plore new avenues in UV-Vis measurements with the ment and permit efficient energy utilization. Measure 
powerful new Varian Cary 210 Spectrophotometer. samples as small as 200 l directly, and 70 l with 

beam masks. 
See low level enzyme activities 
The high signal-to-noise ratio, excellent photometric Total sample handling Capabilities 
stability and sensitivity of the Cary 210 allow the Roomy sample compartment can accommodate two 
measurement of small absorbance changes. Enzyme five-cell turrets. You can automate measurements 
activity levels as low as 0.0005 Abs per minute can be with our Cell Programmer and Wavelength Program- 
monitored. mer. Monitor more than 300 samples per hour at con- 

trolled temperatures with the Routine Sampler. Scan 
See scattering samples gels up to 20 cm long.., and more. 
Low stray light means high absorbances can be 
measured accurately. The versatile Cary 210 encom- Seeing is believing Look for the Varian Cary 210 at the upcoming FASEB 
passes the complete range from 0.6000 to + 4.0000 Conference. See the Cary 210 and complete 
Abs. Scattering samples can be scanned without the accessories at work. 
use of special sampling locations or accessories. 
Highly turbid material need not be diluted. Circle 117 for more information on the new Cary 210. 

Circle 118 if you would like a representative to call. 
See microsamples Varian Associates, Inc., 611 Hansen Way, D-070, 
Cary 210's high energy throughput and patented Palo Alto, Ca. 94303 

*US only. varian 
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The probability factor: 
Chances are youre going to 
use a Digital computer. 

More laboratories use Digital A DECLAB system to meet 
computers than any other. your needs. Digital has the right 
Why? Experience and the broadest computer system for your needs 

and budget - whether you're inter- 
ested in meeting the needs of one or 
two researchers (MING-li), or sev- 

F 11/34 ' jobs (DECLAB-11/34, DECLAB- 
<I) rut iipe eral researchers doing a variety of 11/60, or DECLAB-11/70) or of an entire research establishment 

The DECLAB Family (VAX-11/780). 
Computers For The Laboratory. Compatibility saves you 

money. Compatibility means effi- 
range of systems. Digital Equip- ciency and economy. The programs 
ment Corporation built the first developed on a small DECLAB sys- 
computer designed specifically for tem can be transported to a larger 
laboratory use. We're the largest DECLAB. You can network 
manufacturer of laboratory com- DECLAB systems together to 
puter systems. And we're the only exchange data and programs, share 
manufacturer offering a complete computer resources, and imple- 
range of laboratory computer ment an effective scientific manage- 
systems. ment system. 

If you'd like to learn more about 
these capabilities, contact your local 

A '04 Digital sales office or write for your 
new Laboratory Data Products bro- 
chure. Digital Equipment Corpora- 
tion, Laboratory Data Products, 
MR2-4/M16, One Iron Way, Marl- 
borough, Massachusetts 01752. 
European headquarters: 12, av. des 
Morgines, 1213 Petit-Lancy/Geneva. 

/ . In Canada: Digital Equipment 
'I o - of Canada, Ltd. 
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A Poet's "Education" 

The highly asymmetric notion of "ed- 
ucation" embodied in the Harvard Core 
Curriculum (News and Comment, 8 Dec. 
1978, p. 1063) perpetuates a histori- 
cal accident. The humanists were the 
first to define "education" long ago; and, F 

not surprisingly, they defined themselves 
as the model of what ought to be. We are 
all still imbued with that old idea. We  K MA 
think it terrible if a person studies chem- uo \ F' 

istry/math/physics and learns nothing of FO 

the humanistic side of the world. But no 

one looks askance if a person spends 4 

years in history/literature/poetry and re- 
mains ignorant of the physical world. ' F 

A science school such as Caltech re- 
I quires its students to spend one-quarter  

I of their time in the humanities: that's 

what it means to be "learned" after all. F 

F I IF F'riF ji But is there a humanities depa ment, ' F;Fri>FFF\F\ 

]i'UFF<l. il;/i F I anywhere, that believes it is important 

for people to comprehend the issues be- 
t/ 3iiUIilF'V (iF};ilfli/iK/. hind recombinant DNA research, orthe INTRODUCING 
\F/FF/ /'i LI "F' "i { I F trade-offs between nuclear and fossil BECKI4AN BTS-L,50. 
U ii F/Fl Ii IF UF; fuels? 

li/IF' jFIfl F. IC2}oNlTIIIjjiiij 1K Despite the increasing importance of 
science in our society, most people re- 

I Fi   main ignorant of even its simplest con- I cepts. For such "educated" people, the The tough 
cli FIIFO1III ;Pd/j LI FIIUF .F'FFiiI/F luX world operates as though by magic; they tissue solubilizer 

.IJOiFUPiI)IlL upvMl/ lp p}/p. uF/LF/KuFiriI PSIPlI/PI are at the mercy of any random failure of 

d PIt i.,1I'Qoj4lil, FFFi Ii//rolpilllpcit  cryti / I a device or any dishonest technician. that holds m ore 
I it/Ia Q4o.' r/i/i:IIlri'IIIF'.., I,. Firi.(rPUPri r.i a i And we, in turn, are all at their mercy than its own. 
I 'av'III/ro Xl4 F"pr<..Iro Pr'. 4 isry4 '111< when they are asked to make policy deci- 
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A Poet's "Education" 

The highly asymmetric notion of "ed- 
ucation" embodied in the Harvard Core 
Curriculum (News and Comment, 8 Dec. 
1978, p. 1063) perpetuates a histori- 
cal accident. The humanists were the 
first to define "education" long ago; and, F 

not surprisingly, they defined themselves 
as the model of what ought to be. We are 
all still imbued with that old idea. We  K MA 
think it terrible if a person studies chem- uo \ F' 

istry/math/physics and learns nothing of FO 

the humanistic side of the world. But no 

one looks askance if a person spends 4 

years in history/literature/poetry and re- 
mains ignorant of the physical world. ' F 

A science school such as Caltech re- 
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I of their time in the humanities: that's 
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(HEW) draft report "Estimates of the 
fraction of cancer in the United States 
related to occupational factors" (1)- 
criticisms that unfortunately lead him to 
conclude that the HEW projections are 
invalid. While this letter is not intended 
to present a detailed rebuttal to these 
criticisms, it offers a general response to 
Maugh' s comments and puts the issue of 
occupational cancer risk estimation in 
better perspective. 

Because of the numerous assumptions 
that must necessarily be made about the 
level of past exposures, size of the popu- 
lation at risk, and so forth, it is difficult, 
if not impossible, to generate any single 
estimate of the number of occupationally 
related cancers that is not vulnerable to 
at least some degree of criticism. Never- 
theless, the purpose of the HEW report 
was to demonstrate that a careful consid- 
eration of the multifactor etiology of 
most cancers would indicate that occu- 
pational exposures play a more signifi- 
cant role in the onset of this disease than 
has been generally recognized. 

One of the major arguments offered to 
support the claim that the HEW figures 
are grossly inflated rests on assertions 
that the risk estimates used in the gov- F FFF.F.'.O;IS/ 
eminent document are far too high, and 
that they do not reflect current industrial 1 FI/. 
exposure levels. Maugh states that the IS/F U'FF.VFFUFF F';. OFF' . 

HEW investigators ''in each case'' took FFIIFFF FFUF.AF'FFFIFFF.FFIFF'/FF'F'UTFF / 

"the highest risk ratio available" in mak- 'F' F' 'F' F F F' F F F F' 
ing their projections. This is clearly not 
true, as inspection of table 2 (1, p. 33), 
the accompanying notes (1, pp. 34-38), and 
the related references-particularly (2)- 
would reveal. Furthermore, as the aver- 
age latency period for most occupational F 
cancers ranges from 15 to 35 or more 
years, it is obvious that the bulk of indus- 
try-associated cancers that will appear 
over the next one to two decades will re- 
sult from initial exposures that occurred 
typically before 1960. (For example, 
many of the current mesothelioma deaths Fractomet.le.AIpha.........O.0 
are likely to be related to initial expo- iquid Fra.c....t.i..o.n CoHect.o. 
sures during World War II.) Thus, recent 
reductions in exposure levels-often RELIABLE: New.sin.g!e.motor drive offersg.eate.rrellabillty than more com- 
brought about by federal regulation and plex mechanisms Solid-state circuitry is designed for cold room use. U''t.$ 
intervention-are not likely to markedly overflow protected and includes a patented liquid detecting shutdown device. 
alter the incidence of tumors in these ERSATILE: Push-b.utton control of time, drop.tint or volume collection. 
cohorts in the next one to two decades. An ex.iu.aive lift of f collection.pta.tfo.rm.provides unloading.nd.cleaning convenience. 

The HEW investigators are also ac-.001' 'PAGT: No other 200"'tu.be'' collector is so compactS/Occupies less than 
cused of having .... . rather sloppily.? square feet of ben.oh.sp.ace; will fit in an ordinary.ho.us.eh.old refrigerator. 
equated deaths with incidence." Al-...QMPATIBLE: System.oo.mpatlble with metering pu.rnps, column monitors, 
though this statement is not really accu- recorders and other accessories. Support rod lattice fa.II.tates mounting. 
rate, as a careful reading of the footnotes Yes, there are many.reasons for you to select the Alpha 200 when your appllca 
to table 2 of the HEW document will at- tions requiree.iq.uld fraction collector In fact,'n.o"/" thor fraction collector of fe.a' 
test, it is a "strawman" issue in any .11th.ate.atu.res available in the Buch.Ia.r..F.rae.tomette Alpha 200. Writ.1*.rd.stalls. 
event. The major occupational cancer of Buehler Instruments, Inc. 
concern in the HEW report is respiratory.1327 Sixteenth St., Fo.tLe.eN..J. 07024 U.S.A. 20'1.22.4-3.33.3 
tract cancer, which is characterized by .. made in LLS.AS/,' sales"'a#7d service worldwide, 
an exceedingly poor prognosis. Thus, 

i9 JANUARY i979 Circle No. 28 on Readers' 5ervice Card 225 

(HEW) draft report "Estimates of the 
fraction of cancer in the United States 
related to occupational factors" (1)- 
criticisms that unfortunately lead him to 
conclude that the HEW projections are 
invalid. While this letter is not intended 
to present a detailed rebuttal to these 
criticisms, it offers a general response to 
Maugh' s comments and puts the issue of 
occupational cancer risk estimation in 
better perspective. 

Because of the numerous assumptions 
that must necessarily be made about the 
level of past exposures, size of the popu- 
lation at risk, and so forth, it is difficult, 
if not impossible, to generate any single 
estimate of the number of occupationally 
related cancers that is not vulnerable to 
at least some degree of criticism. Never- 
theless, the purpose of the HEW report 
was to demonstrate that a careful consid- 
eration of the multifactor etiology of 
most cancers would indicate that occu- 
pational exposures play a more signifi- 
cant role in the onset of this disease than 
has been generally recognized. 

One of the major arguments offered to 
support the claim that the HEW figures 
are grossly inflated rests on assertions 
that the risk estimates used in the gov- F FFF.F.'.O;IS/ 
eminent document are far too high, and 
that they do not reflect current industrial 1 FI/. 
exposure levels. Maugh states that the IS/F U'FF.VFFUFF F';. OFF' . 

HEW investigators ''in each case'' took FFIIFFF FFUF.AF'FFFIFFF.FFIFF'/FF'F'UTFF / 

"the highest risk ratio available" in mak- 'F' F' 'F' F F F' F F F F' 
ing their projections. This is clearly not 
true, as inspection of table 2 (1, p. 33), 
the accompanying notes (1, pp. 34-38), and 
the related references-particularly (2)- 
would reveal. Furthermore, as the aver- 
age latency period for most occupational F 
cancers ranges from 15 to 35 or more 
years, it is obvious that the bulk of indus- 
try-associated cancers that will appear 
over the next one to two decades will re- 
sult from initial exposures that occurred 
typically before 1960. (For example, 
many of the current mesothelioma deaths Fractomet.le.AIpha.........O.0 
are likely to be related to initial expo- iquid Fra.c....t.i..o.n CoHect.o. 
sures during World War II.) Thus, recent 
reductions in exposure levels-often RELIABLE: New.sin.g!e.motor drive offersg.eate.rrellabillty than more com- 
brought about by federal regulation and plex mechanisms Solid-state circuitry is designed for cold room use. U''t.$ 
intervention-are not likely to markedly overflow protected and includes a patented liquid detecting shutdown device. 
alter the incidence of tumors in these ERSATILE: Push-b.utton control of time, drop.tint or volume collection. 
cohorts in the next one to two decades. An ex.iu.aive lift of f collection.pta.tfo.rm.provides unloading.nd.cleaning convenience. 

The HEW investigators are also ac-.001' 'PAGT: No other 200"'tu.be'' collector is so compactS/Occupies less than 
cused of having .... . rather sloppily.? square feet of ben.oh.sp.ace; will fit in an ordinary.ho.us.eh.old refrigerator. 
equated deaths with incidence." Al-...QMPATIBLE: System.oo.mpatlble with metering pu.rnps, column monitors, 
though this statement is not really accu- recorders and other accessories. Support rod lattice fa.II.tates mounting. 
rate, as a careful reading of the footnotes Yes, there are many.reasons for you to select the Alpha 200 when your appllca 
to table 2 of the HEW document will at- tions requiree.iq.uld fraction collector In fact,'n.o"/" thor fraction collector of fe.a' 
test, it is a "strawman" issue in any .11th.ate.atu.res available in the Buch.Ia.r..F.rae.tomette Alpha 200. Writ.1*.rd.stalls. 
event. The major occupational cancer of Buehler Instruments, Inc. 
concern in the HEW report is respiratory.1327 Sixteenth St., Fo.tLe.eN..J. 07024 U.S.A. 20'1.22.4-3.33.3 
tract cancer, which is characterized by .. made in LLS.AS/,' sales"'a#7d service worldwide, 
an exceedingly poor prognosis. Thus, 

i9 JANUARY i979 Circle No. 28 on Readers' 5ervice Card 225 



the case detected this year is almost sure 

to become next year's fatality. 

Finally, the HEW document is se- 
verely criticized for (allegedly) over- 

Seek peaks at 206 "'i' estimating the magnitude of the popu- 

lation at risk. The use of figures derived 

from the National Occupational Hazard 

and get up to 200x Survey of 1974 is particularly con- 

the sensitivity of demned on the basis that the survey data 
reflected potential exposures at any level 

rather than actual exposures at levels 

sufficiently elevated to increase risk. 

nionitoring at 280 niii. Clearly population-at-risk figures are 

among the most difficult to ascertain in 

making the projections under discussion: 

in some cases populations at risk could 
be overestimated, in other cases under- 
estimated. However, the error associat- 
ed with this potential overestimate may 
not be so significant as industrial critics 
suggest because tumovers among the co- 
hort of workers who will contract the oc- 
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tellectual deficit of twins is due to a defi- pairs, which is by no means halfway be- New! 
cit in the postnatal environment. Since tween the 4.3 points separating single- 
the conclusion in question represents a tons and surviving twin pairs. 
common misuse and misinterpretation of Second, by our calculations Hum- 
hypothesis testing in statistics, setting phreys is also mistaken in his computa- A 
the matter straight is of wider interest tion of the statistical significance of these 
than as it pertains to factors in cognitive results. As a preliminary step, we exam- continuously development. The mean level of in- med the statistical power of each com- 
telligence of the surviving member of a parison. We assumed a standard deviation variable length 
twin pair when the other member died of 15 throughout. In the comparison of 
very early in development turned out to categories A and B, the power to detect a chroniatography 

be about halfway between two expected significant result (for a two-tailed test, 

values: the mean for single-birth individ- given the observed difference of 3.6 IQ column 

uals and the lower mean for normal points) is 83 percent. 

twins. Record et al. compared the mean In the comparison of categories A and 
in their data with the single-birth mean C, given the difference of 0.7 IQ point, 

and were unable to reject the null hy- the power is less than 25 percent. None- 

pothesis. Thereupon they accepted that theless, the two comparisons have simi- For gel filtration, 

hypothesis. If they had compared the lar power when (with the same numbers, ion exchange, 

mean of their experimental group with standard deviation, and significance 1ev- affinity and 

the expected value for normal twins, el) they are applied to observed dif- 4 ' ' dsorption chroma- 

they would also have been unable to re- ference of the same size. Thus the test of tography-the new 
ject the new null hypothesis. Obviously the two hypotheses, that singleton survi- LKB 2137 column 
both null hypotheses cannot be correct. vors of twins do not differ from single- >F'F' "' adjusts to any 
The solution is also obvious: withhold tons while pairs of surviving twins do 50 . length from 5 to 95 
judgment until more data can be gath- differ, is fair with regard to power. cm. No longer do 
ered. Record et al. made no mention of sig- 

LLOYD G. HUMPHREY5 nificance tests, and it is incorrect for you need different 
Department of Psychology, Humphreys to say they "were unable to length columns for 
University of Illinois at reject the null hypothesis. Thereupon each technique. 
Urbana-Champaign, Champaign 61820 they accepted that hypothesis." We can Now, simplify 

agree with Humphreys that there is no inventory, cut costs 
References statistically significant difference be- dramatically! 

1. R. C. Record, T. McKeown, J. H. Edwards, tween category A (single survivors of In minutes you 
Ann. Hum. Genet. 34, 11(1970). 

twins) and category C (singletons), using can have a com- 

We thank Humphreys for his attention the t-test. Contrary to Humphreys, how- pletely jacketed 
to our article on cognitive performance ever, we do find a statistically significant 
in Warsaw schoolchildren. He makes a difference between category A (single . high-resolution 
point entirely peripheral to the results of survivors) and category B (twin pairs) at ' column of optimum 
our study in Warsaw. However, the re- the 5 percent level. Therefore it seems to len4h. For either 
sult of Record et al. (1) that he chooses us that any need for more data to support descending or 
to criticize is an important issue of sub- this result does not stem from the statis- F' ascending flow. Foi, 
stance because it sustains the view that tical reason that Humphreys gives, but sharper, more 
family microenvironment is a determi- from the logical reason that a unique and symmetrical peaks 
nant of IQ. We therefore reviewed their important result should be tested by rep- than ever before. 
original article. lication. This versatile 

First, Humphreys is mistaken when he MERVYN SUssER column comes complete with 
states that the IQ of single survivors of Gertrude H. Sergievsky Center, flow adaptors. The price? 
twin pairs is "about halfway between Faculty of Medicine, Columbia Less than you pay for other 
two expected values: the mean for University, New York 10032 suppliers' flow adaptors alone. 
single-birth individuals and the lower ZENA A. STEIN 

mean for normal twins." The actual data Brain Disorders Unit, 
are as follows: New York State Psychiatric Institute, Contact LKB today 

____________________________________ and Gertrude H. Sergievsky Center 

Standardized for full details. Category Number mean IQ References 

_______________________________________- i. R. C. Record, T. McKeown, J. H. Edwards, 
A. Single survivors 148 98.8 Ann. Hum. Genet. 34, ii (i970). 

of twins 
B. Surviving 1,924 95.2 

twin pairs 
C. Singletons 41,195* 99.5 Women and Science Editorials LKB Instruments Inc. 
AEstimated from (1), tahie 2. 12221 Parkiawn Drive 

Publicly, most scientific organizations Rockville, Maryland 20852 
Single survivors of twin pairs score only are committed to integrating women into 301: 881-2510 
0.7 IQ point less than do singletons, and professions which, until now, have been 13A-30 

3.6 points more than surviving twin dominated by men. Women often claim Circle No.99 on Readers' Service Card 
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that barriers to fulfillment of this goal are modities to be produced. For the most 
so insidious that programs that focus part, statements made for the production 

The Committee on Scholarly solely on hiring must fail. One commonly side of the argument seem carefully 
Communication with the cited obstacle is the "old boys net- placed in a frame of industry interest, 

work," which provides scientists with while those on the preservation side are 
People's Republic of China those informal supports and contacts so placed in a frame of national interest. 

Announces crucial to success. There is nothing new about this. 

TRAINING AND RESEARCH The AAAS is ostensibly committed to That's what's discouraging about it. Our 
the advancement of all scientists, male professional informers, even when given 

OPPORTUNITIES FOR and female. Its failure to understand the the opportunity, do not seem to recog- 
NATURAL SCIENTISTS meaning of such a commitment to wom- nize that the conflicts between produc- 

SOCIAL SCIENTISTS, en, however, is reflected in its failure to tion-consumption and preservation-sim- 
AND HUMANISTS IN THE assign weekly Science editorials to wom- plicity are in each of us, albeit in different 

PEOPLE'S REPUBLIC en. While the request to write an editori- proportions; that there are important na- 
OF CHINA al from an organization as influential and tional-not just corporate-interests in- 
(1979-1980) prestigious as the AAAS may only re- volved in a political decision to ban mm- 

flect the editor's contacts, it serves to en- ing and oil production in a promising re- 
Deadline for receipt of com- hance the power and status of the author gion; and that weaving straw white hats 
pleted applications: 9 February in the scientific community. Women's and black hats may entertain, and even 
1979 exclusion from this process is manifested sometimes advance a decision, but does 

in the disturbing observation that, in the not inform. 
Advanced Training Program last 25 issues of 1978, a sample likely to The Alaska lands bill argument does 

Fellowships for up to 30 graduate students or be representative of most issues, not a not appear to me as simple as either Sec- 
recent recipients of advanced degrees for ad- single woman authored a Science edito- retary Andrus or Carter appear to be- 
vanced training in China. The program will 
consist of a full year of language instruction rial. lieve it is. 
and course work in substantive fields and Attainment of affirmative action goals, EARL COOK 
will begin in September 1979. Basic eligibili- 
ty includes U.S. citizenship, receipt of bach- limited as they are, appears easy in com- College of Geosciences, Texas A&M 
elors degree, 3 years of modem Chinese (ex- 
cept for natural scientists where somewhat parison to obstacles such as this. The University, College Station 77843 
less competence will be considered). manner in which the AAAS selects edi- 

Research Program tonal writers requires immediate revi- The News and Comment article "An- 
Research grants are available for up to 30 sion so that women may participate on a drus in Alaska: A tour of the wild es- 
scholars at all levels (inciuding especially regular basis. tate" mentions that "the Porcupine can- 
well-qualified advanced doctoral candi- 
dates). U.S. citizenship required. Applicants ROCHELLE SEN4 MEL ALBIN bou herd, . . . with its some 120,000 ani- 
must submit carefully formulated research 18-5 Bay Street, mals, is now the largest herd in North 
proposals which can be expected to bring 
successful results within the present Chinese Cambridge, Massachusetts 02139 America." This is incorrect. The George 
academic context. Grant tenure may extend River herd of the northem Unava-Lab- 
from 3 months to 1 year in the natural sci- b 
ences and 6 months to 1 year in the social rador peninsula, with more than 150,000 
sciences and humanities. The grant period 
must fall between June 1979 and August caribou, is the largest in North America, 
1980. Alaska Lands Bill if not the world. A census of the herd was 

The programs described above are man- last taken in 1976, and the annual net in- 
aged by the Committee on Scholarly In his report on the visit to Alaska of crement is calculated to be nearly 18 per- 
Communication with the People's Re- 
public of China as a federally funded Secretary of the Interior Andrus (News cent; thus the present population may 
program on behalf of the U.S. govern- and Comment, 11 Aug. 1978, p. 506), Lu- exceed 210,000 animals. 
ment. 

Senior Scholar Research ther J. Carter shows a bias that is com- STUART LUTTICH 

Program mon in contemporary reporting on natu- Wildlife Division, 
Up to 15 grants are available to senior schol- ral resource controversies. Department of Tourism, 
ars for research projects in China as part of That bias is reflected in the tacit or im- Post Office Box 376, Goose Bay, 
the Committee's ongoing reciprocal program 
with China's Scientific and Technical Asso- plied assumption that only the directly Labrador AOP I CO, Canada 
ciation. Senior scholars should be individ- affected industries have any reason to 
uals at the level of associate professor or 
above or its equivalent, with a distinguished oppose the establishment, in mineralized 
record as a research scholar in the natural or petroliferous areas, of parks and wil- 
sciences, social sciences, or humanities. 
(Senior scholars may apply simultaneously derness areas in which exploitation of Collector's Issue? 
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What suppresses fuel cell output more than any- 

thing else? The oxygen electrode. Mysteriously, it re- 

fuses to develop the electrical potential that ther- 

modynamics says is possible. 
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1.227 volts, the highest ever reported for oxide-free 
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Granted, understanding the problem doesn't 
necessarily solve it. But. . . first things first. 
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AMERICAN ASSOCIATION FOR Counseling the Young 
THE ADVANCEMENT OF SCIENCE Science serves its readers as a forum for the presenta- Young people have access to two networks of counselors to provide the tion and discussion of important issues related to the ad- in 

vancement of science, including the presentation of mi- formation they need for career choices. The first is the formal network of 
nority or conflicting points of view, rather than by pub- professional teachers and counselors at school. This group is frequently 
lishing only material on which a consensus has been considered to influence the allocation of students to courses and tracks in 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- high school. Ironically, it considers itself helpless in the face of peer pres- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the sure, parental pressure, and societal pressure to merely "get by." 
AAAS or the institutions with which the authors are af- The second network of counselors is the informal one of peers, parents, filiated. relatives, neighbors, and other people who serve as role models for stu- 

Editorial Board dents. This group is a constant source of influence and information in a 
1979: E. PETER GEIDuscHEK, WARD GooDENouGH 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. context of greater legitimacy and credibility than that of the professionals. 
LONG, NEAL E. MILLER, JEFFREY J. WINE Ironically, it suffers from lack of accurate information on supply and de- 

1980: RICHARD E. BALZHISER, WALLACE S. BRoE- 
CKER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- mand in the labor force, the kinds of courses needed to meet current de- 

ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, mand, and the curriculum best fitted for the particular student's needs, aspi- PAUL E. WAGGONER, F. KARL WILLENBROCK 
Publisher rations, and abilities. 

WILLIAM D. CAREY In the past, the two counseling networks have dissipated their energies in 
Editor an exchange of recriminations for failure to meet the needs of students. 

PHILIP H. ABELSON Professionals have blamed the home and society for the students' lack of 
Editorial 5ff motivation. Parents and families have shifted blame back to the schools for 

Managing Editor Business Manager providing information that is inaccurate, out-of-date, or delivered too late to 
ROBERT V. ORMES HANS NUSSBAUM rescue high school students from the noncollege track, and college-bound Assistant Managing Editor Production Editor 

JOHN E. RINGLE ELLEN E. MURPHY students from the nonscience track. 
News Editor: BARBARA J. CULLITON Readers of Science have a special opportunity to contribute to the ef- 
News and Comment: WILLIAM J. BROAD, LUTHER J. fectiveness of counseling of the young, both as informal counselors to our CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS own relatives and friends and as formal or informal counselors to educators 

WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE and school board members. We know the importance of high school algebra MACK 
Research News: BEVERLY KARPLUS HARTLINE, and geometry for technical jobs that do not require a college degree. We FREDERICK F. HARTLINE, RICHARD A. KERR, GINA know the importance of four full years of high school mathematics BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II 

ARTHUR L. ROBINSON. Editorial Assistant, FANNIE if one is to survive in freshman calculus. And we know the importance GROOM 
Consulting Editor: ALLEN L. HAMMOND of the "hard" calculus sequence in college for careers in the sciences and 
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MAN, SYLVIA EBERHART, JUDITH GOTTLIEB, RUTH culus sequence at the undergraduate level for careers in business and KULSTAD 
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Lauda presents three all-new S-Series models have a safety cut-oil For a closer look at the new 
constant temperature baths and cir- for excess temperatures or low liquid Laudas, write for literature: Lauda 
culators designed to provide the fast- levels, a platinum resistance sensor Circulators, Division of Brinkmann 
est, most reliable means of achieving temperature probe, proportional con- Instruments, Inc., Cantiague Road, 
constant temperatures. We call them trol (PID) that adjusts heater output to Westbury, N.Y. 11590. In Canada: 
the S-Series, and you can recognize effective demand, and zero switching Brinkmann Instruments (Canada), Ltd. 
them by the new digital temperature circuitry with RFI suppression ADIVISIONOF 

control on the front panel. Choose from a heating circu Ia- Lauda 

With a flick of the finger, you can tor with 3-liter bath capacity (Model ... 

set these circulators to within 0.10001 C-3S) and two refrigerated circula- Circulators 

any desired temperature. Model 0-35 tors with 3-liter (Model P0-38) or BRINKMANN circieNo.22on Readers'Servicecard 

has a temperature range from 3Q0 to 20-liter bath capacity 
99.900 (from 2500 with tap water (Model RC-205). All I 

cooling), while Models RC-35 and have 1000W heaters 
RC-205 have a range from 25o and 8 liters/min. 
to 99.900. Once the temperature is pumping capacity F 

set, forget it; temperature stability is All parts contact- F 

?0.01 00 (?0.0200 below 3000) ing liquid are 
That's accuracy, but that's not all stainless steel. 
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reaction. Most sample solutions may be 
directly analyzed after insoluble materi- 
als are removed or after deproteiniza- 
tion. Carboxylic acids are detected down 
to 10 nanomoles. Analysis time is usually 
only 2 hours. Seishin Pharmaceutical. 
Circle 770. 

Microanalytic Balance 

Model 26 features expanded ranges 
that empower the direct weighing of a 50- 

Programmable Sequencer ly. Electronically controlled shutters en- milligram specimen to 0.001 milligram 
sure that fading specimens are excited without mechanical taring or substitute 

The EPC-7101 allows the operator to only during measurement and only for a weighing. The expanded ranges render 
design his process as a sequence of steps selected time. Mercury, xenon, and sensitivity to 0.01 milligram for 500-milli- 
and to enter his program directly via tungsten-halogen lamps provide illumi- gram specimens and to 0.0001 milligram 
front-panel controls. The program may nation. The electronics are housed in a for 5-milligram specimens. There are five 
be made to run alternate sequences in re- small console with digital display and weighing ranges and electronic push-but- 
sponse to input that may change as the with BCD and analog data transfer ports. ton tare offers 120 percent capacity in 
program runs. Steps may be timed from E. Leitz. Circle 766. each of the ranges. Buffered BCD out- 
0.1 second up to 100 hours and as many put permits interfacing with data storage 
as 999 steps may be entered. There are and processing equipment. Cahn Instru- 
32 outputs that are opto-isolated and pro- pH Meter ments, Ventron. Circle 767. 
Vide onboard switching capacity of 250 
milliamperes from 4 to 30 volts (d-c). Model 501 offers digital display ofpH 
Many laboratory experiments may be di- from 0.00 through 14.00 with precision to Literature 
rectly controlled by the EPC-7 101. En- ?0.01 unit. The device also reads out in 
coder Products. Circle 764. millivolts. Temperature may be mea- Biochemicals fully defines an exten- 

sured from 5O to 1000C within 0. 10C. sive line of products including their ap- 
Model 501 is delivered with an unbreak- plications, prices, and relevant bibliogra- 

Gas Chromatograph able platinum resistance probe which phies. Miles Laboratories, Research 
provides accurate automatic tempera- Products Division. Circle 763. 

Model 511-23 is portable. The self- ture compensation and digital reading of Laboratory Furniture features the 
contained photoionization detector sys- temperature and an unbreakable gel- Adaptalab line that is designed for use in 
tem is 10 to 30 times as sensitive for filled electrode (95-0 1 GX) that does not combination with flexible cabinetry or as 
some compounds as a flame ionization require refilling with potassium chloride, conventional furniture. There are 46 ba- 
detector with a sensitivity of S parts per Orion Research. Circle 768. sic cabinets and eight types of work sur- 
billion for benzene. Because it has only faces available in five colors. Curtin 
one gas and because its supporting elec- Matheson Scientific. Circle 771. 
tronics are fully integral, the 511-23 is Sendai Vaccine Thermal Anemometry is the subject of 
suitable for field analysis or for use in a a bibliography of over 1300 papers listed 
laboratory. Analytical Instrument Devel- An estimated 85 percent of the world's chronologically and alphabetically by au- 
opment. Circle 765. laboratory mice are infected with Sendai thor within each year. TSI. Circle 772. 

virus. A killed-virus vaccine of chick- Rotary Evaporator describes the 
embryo origin is now available to elimi- Heidolph line for distillation and other 

Microscope Photometer nate the infection in breeder colonies and analytic techniques. Wheaton Instru- 
to protect existing colonies from the vi- ments. Circle 773. 

The MVP compact is an accessory rus. This will reduce losses and, perhaps Strip Chart Recorder is devoted to 
that converts a microscope into a micro- more important, it will eliminate sub- model ER-180, a 7-inch model for labora- 
spectrophotometer. Thus, quantitative clinical infections which possibly affect tory applications. Yokogawa. Circle 774. 
information may be extracted from mi- interpretation of experimental results. Liquid Scintillation Cocktail describes 
croscopic images. The image of the mask Microbiological Associates. Circle 769. Hydrofluor, a nonflammable material 
which isolates the specimen structure to with a low rate of evaporation. National 
be measured, that structure, and the en- Diagnostics. Circle 775. 
tire object field are viewed simultaneous- CarboXylic Acid Analyzer Radionuclide Spectroscopy introduces 

the Gamma Lab system of analytic appa- 
Newly offered instrumentation, apparatus, and Model S-700 is equipped with an auto- ratus for quantitative and qualitative de- 

laboratory materials of interest to researchers in all 
disciplines in academic, industrial, and government sampler that can successively analyze terminations. EG & G Ortec. Circle 776. 
organizations are featured in this space. Emphasis is up to 36 samples. The detection method Infrared Spectrometer is devoted to 
given to purpose, chief characteristics, and avail- is based on carboxyl groups and in prin- the MX-1 that offers the sensitivity, ac- 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- ciple the operation resembles that of curacy, and speed of Fourier-transform 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number amino acid analyzers. Carboxylic acids analysis at prices comparable to those 
on the Readers' Service Card (on pages 218A and are separated by ion-exchange chroma- of dispersive spectrometers. Nicolet In- 
290A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER tography and detected by specific color strument. Circle 777. 
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