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HP MEASUREMENfCOMPUTATION: changing things for the better 

HP-35 
These calculators have such special significance 
for scientists and engineers that we devoted 
this space to describe them in some detail. Other 
new instruments and systems stemming from 
our measuremenomputation technologies are 
being developed: look for them in the 
coming months. 

Three alternatives (two of them 
brand new) to the drudgery of   

paper-and-pencil mathematics. ' '" 

Almost 300 years ago, Gottfried Wilhelm Leibniz A' ' 

wrote, "It is unworthy of excellent men to lose  
4" '" 

hours like slaves in the labor of calculation." He  / 

was right, but how could anyone avoid it then? 1w " //J, v 
Today, in any field of science or engineering, '' 2;'7  

tedious manual calculation is neither wise nor  

necessary because things have changed signifi- ,,,,,. 

cantly for the better, even in the last few months. 
We're convinced you should never again labor 
with slide rule, tables, scratch pads and adding The HP-35 is easier to use, 10 times faster and 
machines... wasting your creative time getting significantly more accurate than the slide rule. 
answers that aren't as accurate as you'd like. With a single keystroke and in less than a second, 

Any of the economical calculators that we it performs trigonometric (sin, cos, tan), loga- 
describe in this month's message is as easy to op- rithmic (log x, In x, ex) and other commonly used 
erate as an adding machine but incomparably functions (x5, 1 Ix, 2 w) as well as the four 
more powerful. All are pre-prog rammed to perform arithmetic operations. It also calculates inverse 
not only the basic arithmetic operations but trig functions. 
also transcendental and statistical functions. All In addition to its computer-like operational 
calculate positive and negative numbers through- stack, the HP-35 has a constant storage register 
out a 200-decade range. All automatically keep which lets you store any number and recall it 
track of the decimal point and can display answers as often as you want for repeat operations, with- 
to the tenth significant digit. out ever having to re-enter it. 

One of the traits that sets them apart The HP-35 comes with owner's handbook, 
from the recent flood of electronic calculators battery pack, AC adapter/recharger, carrying case 
is a four-register operational stack that is and travel case. 
solidly based on computer theory. The stack 
automatically stores intermediate results obtained 
during your calculations - whether they be 
serial, chain or mixed chain - and brings them HP-45. 
back to the working register when they are needed The scientific pocket calculator 
to complete the calculations. In plain English, 
the stack relieves you of the necessity to make A direct descendant of the "electronic slide rule," 
scratch notes and re-enter intermediate values: the new HP-45 packs nearly twice the computa- 
it does it for you, automatically and without error. tional power into the same package. The trick is 

that it has a unique gold-colored "shift" key 
that doubles the function of 24 of its 35 keys. 

HP35. Hence it does all that the HP-35 does... 
The electronic slide rule and then some. 

The HP-45 is the first pocket calculator with 
Small enough so that you can easily carry it around nine addressable memory registers besides 
in your shirt pocket - it weighs only 9 ounces its operational stack. You can store data in each 
including rechargeable battery - the HP-35 is one - any number that appears on the display - 

the original electronic slide rule introduced and recall it to the working register whenever 
a little over a year ago. It has since become the you want. (Let your imagination picture the calcu- 
constant companion of more than 75,000 scientists lating horsepower of this feature for register 
and engineers around the world. arithmetic, conversions, continued products, 

Due to the economies realized in this long payrolls...) 
production run, the price of the popular HP-35 has The HP-45 also has a 14th register, called 
been reduced to $295.* "Last X" in which the last input argument is auto- 
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matically stored. You can recall this number calculations. The HP-46 prints easy-to-read 
by pushing the "Last X" key.., then proceed to symbols with all operations you perform, and 
correct it or to perform calculations with it. clearly labels the results. Its printout thus 

There's more. The HP-45 lets you do trig constitutes a complete permanent record. 
calculations in any of three anguIar modes For example, when you calculate the mean 
(degrees, radians or grads) and converts angles in and standard deviation of a series of numbers, the 
any mode to degrees/minutes/seconds instantly, printer lists each entry with a + symbol. Then, 
and vice-versa. It lets you convert polar coor- after you push the , s key, it prints the results, in 
dinates to rectangular and vice-versa, at a single order: the number of entries, the calculated 
keystroke. Add or subtract vector components standard deviation and the mean ... each 
in polar or rectangular coordinates. Perform two clearly labeled. 
dimensional accumulations for vector calcula- On command, the printer will also record 
tions. And convert U.S. units of length, weight or the contents of the operational stack or the 
volume to metric, and vice-versa.., to 10- 9 addressable memory registers, each also clearly 
digit accuracy. labeled. Should you make a logical error in 

The HP-45 costs $395* including owner's data entry or call for an improper calculation, the 
handbook, quick reference guide, battery pack, printer will make an error note with a reference 
AC adapter/recharger, carrying case and to an explanation contained in the operating 
travel case. manual. 

A 15-digit LED display is available as 

HP-46. an option. The HP-46 costs $695* including owner's 
The scientific printing calculator handbook, printer paper, and carrying case. 

If you need a permanent record of your calcula- *.  uSA prices only. 
tions and don't insist on the size and portability of 
our two shirt-pocket wizards, the HP-46 was * Mail to: Hewlett-Packard, * 1507 Page Miii Road, Palo Alto, CA 94304 
designed especially for you. 

It has all the computational ability of the HP-45 I want an alternative. Send me complete information on: * ( ) HP-35 Electronic Slide Rule 
with the important addition of a printer. The : ( ) HP-45 Scientific Pocket Calculator 
printer's extended set of alphanumeric symbols ( ) HP-46 Scientific Printing Calculator 
lets it "talk back" to you as you perform your : Name________________________________________ 

* g 
* Title___________________________________________________ 

_____ e C 

. Company 
C g 
* g HEWLETTPACKARD ________ ___ __ * Address______________________________________________ 
* g 
g g 

Sales, service and support in 172 centers in 65 countries. e. City State zip 
Palo Alto, California 94304. Officen in principal citien throughout the U, S. *..e... eece.e ............ e.g...... 



LETTERS 

Objectives of Agricultural Research 

The state of social science research 
in the U.S. Department of Agriculture 
(USDA) and the state agricultural ex- 
periment stations is indeed disappoint- 
ing, as the Hightower report (1), the 
Pound report (2), and Nicholas Wade 
(News and Comment, 18 May, p. 719) 
point out. Even more disappointing is 
that there is little evidence of improve- 
ment. The lack of increase in financial 

executive support for social science 
- - research in the agricultural research mc 

system is difficult to understand when 
.ir""""""'p.'Up to 18 channh"""",.on.ly compared with repeated pronounce- ments of interest in social problems, 

uding rural community development. $29.75 per channel.. 
ade places primary blame on Con- 

At $53, this Desaga-$'rinkmcinri and.18..ch.onnel tubing sets ore avail- gress, especially on 'Congressman 
Multi-channel Pump a 'best buy' no able Each is mount dirtilsown brack- Jamie L. Whitten (D-Miss.) for the 
rnatt r how many channels you re- et to""a.ilita.te.po.Honing in the pump paucity of support for social science re- 
quire, I or 113. Its pumping action is bed. For descri'p'tiv"""'l'itera.ture, just search in the "agricultural establish- 
smooth and foam-fr e. An electroni.. ... write:....B.rin.km.a..n.n.nstruments, Canti- ment." While some blame rests there, 
control lets you continuously vary the.  .ad.,.We.stbury, N.Y. 11590 ' it is too easy to blame Congress for 
flow rat from 0.3 to 7,200 ml per In Canada,writ : Brinkmann 
hour. The pump is self-priming and Instrumen.ts.(.0.an.ad.td ' actions or inactions that disappoint us. 
has no valves or seals. 50 Galaxy Boulevard, Rex- . Part of the blame must rest with deci- 

A variety of pre-assem led 6, 12 dale.tT.aro.nto.n.taria. nRtNKNONN ' ' sion-makers in USDA and the Office 
of Management and Budget. For many 
years they either failed to see the need 

- for a stronger research program in the 
Research for the social sciences or feared to go to ap- 

surprising World Food Crisis propriations committees with meaning- 

what OU ". ..there is no equivalent collec- ful requests. 
2' the separate contributions of Part of the blame also rests with 

plant science, animal science, soil social science researchers and their 
jLLU. science, and agricultural engineering 

to the phenomenal increases in post- pro gram administrators. We have not 
with our World War II agricultural productiv- convinced budget-makers in the 

ity."-American Scientist, January- tive Branch or members of appropria- February 1972, P. 91. tions committees of the value of our Niw 
Edited by Daniel G. Aldrich, Jr. work. I know of no way to prove the 

320 pages. 25 illustrations. 31 tables 
i'vo-quari Index. Retail price: $12.50. AAA value of social science research. Yet, if 

member price when payment is sent we cannot convince people of its use- 

Blendor  with order: $10. ISBN 0871680920. fulness, how can we expect them to Arid Lands in Transition support it? 
While Hightower's Hard Tomatoes, 

Scientists from 14 countries assess 
the changing conditions, the potential Hard Times and the Pound report 
for development and possible solu- deplore the state of social science re- 
tions to problems of development of search in the agricultural establishment, 
arid regions in 15 countries around administrators in USDA and state ex- 

Our new six page catalog tells the world. 
all about it . . . and about our Edited by Harold E. Dregme. 524 periment stations have not been callous- 
complete line of Blendors - in- pages. 120 illustrations, 5 maps. In- ly blind to social and economic prob- 

models dex. Retail price: $15.75. AAAS 
cluding explosion-proof member price when payment is sent lems of farmers and other rural people. 

- and accessories. Write for with order: $13.50. ISBN 087168- Their agencies and institutions are sup- your copy. 090-4. ported by the public, so they do-gen- 

Waring Blendors? are unique ... erally very well-what the public pays 
no wonder we registered the name! A A A S them to do. If the public appropriates 

money to build chicken houses, admin- 'I 
AMERICAN ASSOCIATION for the istrators would be stupid indeed to use worin ADVANCEMENT OF SCIENCE 

waring Products Division 1515 Massachusetts Avenue, N.W. such money to build homes. 
Dynamics Corporation of America W a s h i n g t o n, D . C. 2 0 0 0 s Until we can demonstrate 'that social 

New Hartford, conn. 06057 science research is at least as useful as 
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changing problems that required agri- obvious because of the wide-ranging The Blind Technique 
cultural research. A second objective activities and disciplines of agricultural 
was to increase the ability of ARS to research. However, these differences At a recent meeting at the National 
work closely with the state agricultural and the sharpness with which they are Academy of Sciences entitled "Confer- 
experiment stations on mutual researcll expressed is, to many of us, real evi- ence on carcinogenesis testing in the 
responsibilities. That there were "politi- dence of the interest in bringing about development of new drugs" (23 to 25 
cal" and administrative activities related improvements. May), it was suggested by Robert 
to achieving these objectives is. to be Knowing the large number of institu- Elashoff, a statistician, that pathology 
expected but does not make those ac- tions and people involved, the con- specimens be sent to the pathologist 
tivities a substitute for the objectives, sequent potential variations in responsi- blind (unidentified). A spirited discus- 
To leave the impression that this bilities, and the progress which has sion ensued between proponents and 
reorganization was solely "politically" been made in identifying and moving opponents of this viewpoint. The re- 
motivated does a disservice to the cooperatively toward coordinating mu- sponse of the audience clearly indicated 
many ARS employees who view the tual responsibilities, I cannot help but a polarization either for or against the 
reorganization as an opportunity to be encouraged and optimistic about the viewpoint proposed. Any discussion of 
make improvements in the system and present attitudes and efforts for changes this important matter should take into 
who have responded with dedication in agricultural research. Such changes account a number of philosophical con- 
in trying to do so. will ensure future successes comparable siderations which are familiar to pathol- 

Similarly, the conclusion that "Things to the many achieved in the past. ogists ' but may be less well known to 
will have to become a lot worse before NED BAYLEY other scientists. 
they get any better" does not acknowl- Office of the Secretary, 1) Many statisticians consider the 
edge a growing cognition among agri.. U.S. Department of Agriculture, examination of pathology specimens 
cultural scientists, among both state and Washington, D.C. 20250 and slides analogous to the examina- 
federal research administrators, and References tions in a double-blind clinical study. 
among mem'bers of the Congress of a There are, however, important differ- 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Science and Man in the Americas 

Science serves its readers as a forum for the 
presentation and discussion of important issues The international meeting arranged by Consejo Nacional de Ciencia 
related to the advancement of science, including 
the presentation of minority or conflicting points y Tecnologia (CONACYT) and the American Association for the 
of view, rather than by publishing only material Advancement of Science (AAAS) and held in Mexico City 20 June 
on which a consensus has been reached. Accord- th 
ingly, all articles published in Science-including rough 4 July was successful beyond the organizers' expectations. The 
editorials, news and comment, and hook reviews average quality of the sessions surpassed those of a typical meeting in 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by the United States. Audiences were attentive and appreciative. Questions 
the AAAS or the inatitutions with which the authors were numerous, discussion was spirited. Success, 'of the venture led to 
are affiliated. 
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Editorial Staff related to urgent human needs. Thus most of the presentations dealt 
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Publisher Business Manager organizers selected major themes of particular interest to Latin Amen- 
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