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We want to be useful... 

Papers on liquid crystals are appear0 
ing at such a rate that our privt4' bibli- 
ograPl'Y lit it5 various 4flgemefltS for 
COfl veitfrflt reference occupies a whole reel 
of microfilms ii enough interest turnS up 
we might consider selling copieS' 

Well, interest did turn up. Here are samples of the author and A sample from the tabulation of how 
Except that even in the months since subject indexes, respectively: many times an author's name appears: 

1979 Kodak BROCHARD F that hint was dropped in a GLARARN AW 
X-RAY STUDY OF AZOXY ANISOLE LIOUID.CRYSTALS. BROS XC 2 

ad, microfiche reading devices have be- s'GLAAANN,RW *.HERRAANN,K *'KRUAARCI4ER,AA R 2 
ORISTALLOS 74, 73-94 (1930) 1930 1399 BRONNIXOVA BA 

come so common and convenient that OOR.SH PERI NAPHOHENYL RADICAL IN A BROOXO SW 

instead of "a whole reel of microfilm" Ll0UID.CRYVTALVlLARUM,S(A.AARSHALL,JH ' 196S 0758 BROONE 

it seems best to offer the bibliography  A 1966 0012 BADAN AJ 

PARARAGNETIC RELAXATION IN LIOUID.CRYSTAL SOLVENTS. in this form *NGLARUA.S11 *'AARSHALL,JH J CHER PAYS 96 
(13,55-62 (1967) 1967 0399 BROWN CA 

OLASSER  BROWN GA 31 
AOSSBAUER EFFECT IN THE SAECTIC AESOPHASE. 

ARKAPLANJI R.ULASSER,AL S AOL CRYST LIX CRYST 11 BROWN 
(1) 103 01970) 1970 0969 BROWN OP 6 

SLAZOS YA 
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01969) 1969 0750 BROWN ROVER! CIE 

GA Y BROWN ROVER! (NO CIE 
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LIOUID...CRYSTWLS OF POLYSRARA BEAZYL L GLUTWABTE. RROWN BOVERIE (NO CIE 
SSIIZUXR.E SAGOY * J PAYS EXE JAP 31. 1205-9 

(1971) 1971 22B2 And a sample from the tabulation of 
AXOWETIC ALISARENT OF CHOLESTERIC POLY..GAAAA ETHYL 

GLUTRARTE. SSAIYRTA,N *STOAYRAA,X ASSAY 
PAYS SOC JAP 33. 1180 01972) 1932 2RS9 the frequency of key words in the titles: 

FLAW 2 
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LIOUID..CRYSTAL ARTERIAL (DIRECTREADING OF X-RAY 
ARDIBTION ENHANCERENT BY IODINE COAPOUNDS) . FLICKER FREE 3 
ASFERGASONS JL SSGOLDBERG,NN 
SSWESTINGHUXSE.?LECTRIC.CO 8 US 3663390 (1972) 1970 2511 FLICOERING 2 
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SSAOAISALL.BA S J CHER SOC. 1595-SO (1958) 1959 1699 

RESOAXAPHIC TRANSITION TEAPERATORE OF 3 IDDO FLUCTUATION 9 
OCTYLOOX BIPHENYL CARBUOTLIC ACIO. SSGRAY,OW 
KSWORRALLSBA R J ENER SOC 1595-50 (1969) 1969 1699 FLUCTURTIONS 11 

BOLECULAR STRUCTURE BND BARRIER TO RETHYL ROTATION 
IN BROAX TOLUENE AND IODO TOLUERE PARTIALLY FLUID 9 
ORIENTED IN AEBATIC PARSE. SSDIEHL.P This is a good way to publish any RSAENRICOG,PA SSNIEOCRBEROOR.A SSHOGT.J AOL PAYS 
21, 377-RU (1971) 1971 2003 FLUIDITY 

mass of information, particularly one ION FLUIDS 6 
GAYTREPT SOLIDSTATE RECHANICS OF lOW TRANSPORT FLUORENE 2 

IN BIOLOGICAL SYSTENS. S.COPE.FW * AX-6315N9 organized by computer for consultation 
(1965) 1965 0789 FLUORENONE 2 

BIOPAYSICAL PROPERTIES OF PROSPHO LIPIDS. by widely dispersed users with varying REAAIL1TY OF PAOSPAATIDYL 
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SSRANGAAAA.AX S BIOCRIA BIOPAYS ACTA 126(1). lAX-A needs and interests. (1966) 1966 0017 
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ful contributions both by our own work by Eastman Kodak Company, Dept. 454, 

The Numerical-Sequence File, for Rochester, N. Y. 14650 at $25, subject to 
and as a supplier of liquid-crystal prep- of publication, starts change without notice. Provision is made 
arations to others. The bibliography searching by year for indicating interest in future updatings. 
contains 3281 references to mesomor- like this: Of course, if you don't need an 85-year 

1888 1138 TOWARDS OWE UNDERUTANDINS OF CHOLESTEROL. biblography but merely want lots of data 
SSREINITZEA,F A RUNROSH 9. 921 (1888) 

phic substances-their preparation, 1889 1139 LIOUIDSRYSTALS. SSLEHAANN,O 8 2 PHYSIK CHER about the Eastman liquid-crystal products, 
properties, applications, and other in- 1890 lISA  23. 1738 you can ask Organic Chemical Sales, 
formation. For the time span from Sep- 1890 137 LIOAi'iYSTALS(AZOSY COMPOUNDS). 901 (1890) Kodak, Rochester, N.Y. 14650 for the 24- 
tember, 1888 to May, 1973, it tabulates IBRO 2116 STRUCTURE OFCRYSTWLLINE.LIOUIDS. ASLEAAANR,8 page Kodak Publication No. JJ-14. It's on 

1899 1197 LIOUID.XRYSTALS. 8800INCXE.F ANNALEN PHYSIK paper in the old-fashioned way. journal articles, patents,reviews, earlier UNO CHERIE 53. 613-6 (1899) 1898 1140 INVESTIGATION OF CRYSTALLINE..LIOUIDS (CHOLESTERYL But if you are interested less in liquid 
bibliographies, government reports, RENZOATEs AZOXY ANISOLE) . ASSCHENCK,R 8 2 

PAYSIK CHER 27. 167-71 (1888)1 2 PHYSIK CHEB crystals than in microfiche readers, coin- 
25. 337-52 (1898) 

conference reports. Inadvertent omis- 1899 1141  59llHl puter-output microfilming, and publication 
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HP MEASUREMENT!fCOMPUTATION: 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 measuremenffomputation technologies are 
being developed: look for them in the 
coming months. 

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

paper-and-pencil mathematics. 
Almost 300 years ago, Gottfried Wilhelm Leibniz <  
wrote, "It is unworthy of excellent men to lose 
hours like slaves in the labor of calculation." He 
was right, but how could anyone avoid it then? 

Today, in any field of science or engineering, 
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, 1 n x, e) and other commonly used 
erate as an adding machine but incomparably functions (x9, 1 Ix, v m) 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- 



HP-45 HP-46 

jJ, 

/ ' 4 

5/V - 

matically stored. You can recall this number calculations. The HP-46 prints easy-to-read 
by pushing the "Last X8' 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 vic&.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 
an option. HP-46. 

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

If you need a permanent record of your calcula- 0Domestic USA prices only. 
Be BAR ABA B BRA B BARB BARR BARR A IA RABRA ABA BAA B 

003)0 AR tions and don't insist on the size and portability of RB 

our two shirt-pocket wizards, the HP-46 was Mail to: Hewlett-Packard, 
B 1507 Page Mill Road, Palo Alto, CA 94304 B 
B B designed especially for you. I want an alternative. Send me complete information on: It has all the computational ability of the HP-45 ()I-fl335 Electronic Slide Rule 

with the important addition of a printer. The B ( ) HP-45 Scientific Pocket Calculator B B A 

printer's extended set of alphanumeric symbols ( ) HP-46 Scientific Printing calculator 
lets it "talk back" to you as you perform your : Name_____________________________________ 

B B 
B B 

Title_________________________________________________________ 
B B 

_____ B A company____________________________________________ B 
B A 
B B 
B A HE WLETT PACKARD _______________ 
B Address_______________________________________________ B 
B B 
B B 

B City State.. zip BAR 

Sales, service and support in 172 centers in 65 countries. 
BARB BABAR ARAB BA ARAB BR BARR BRA B AR B BAR ABRABA RB BAR Polo Alto, CohforTlo 94304. Ollices in prinCipot citieo throughout tho U.S. 



NEN TIDES TABLE 
31 

P "C 
d-ATP [ct32P] d-ATP [140] d-ATP [3H] 
d-CTP [a32P] d-CTP [14C] d-CTP [3H] 
d-GTP [a-.32P] d-GTP [140] d-GTP [8-3H] 
flp [32p] UP [140] UP [H] 
ATP [32P] ATP [814C] ATP [2, 8-3H] 
ATP [y-32P] ATP [140 (U)] CTP [5-3H] 
CTP [ct-32P] CTP [214C] GTP [8-3H1 
GTP [a-32P] GTP [814C] UTP [5-3H 
GTP [y32P] GTP [14C (U)] UTP [5, 6-3H] 
UTP [a.32P] UTP [2-'C] 

Call or write for our complete catalog of Nucleotides 

II New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
customer Service 617-482-9595 

Canada: NEN Canada Ltd., Dorval, Ouebec, Tel: (514) 636-4971 
Europe: NEN Chemicalo GmbH, D6072 Dreleichenhain, Siemenaatrasoe 1. Germany. Tet: Langen (06103) 8353 



abandoned, has been bisected by a ward movement of certain plant and 
power line clearing and faces another animal diseases (for example, foot-and- 
bisecting by a highway). Friends in mouth disease in livestock and Monilia 
Malaya have stated that, within a pod rot in cacao). Costs of reserving 
decade, the lowland rain forests in and maintaining the barrier might 
Malaya will have disappeared, with logically be borne by benefiting nations. 
the exception of a few sites (hill forests Here may be an opportunity for 
are in less imminent danger). livestock interests, quarantine officers, 

It is a tragedy for mankind that botanists, and others to join forces. If 
such potentially valuable areas of this barrier is to be established, no 
forest are 'being destroyed before we time should be lost in employing 
have the knowledge to manage them the necessary scientific statesmanship 

effectively and economically. For a needed to delineate, fence, and guard 
mere pittance, a few, usually foreign, the strip before it is invaded 'by the 
businessmen (representing industries in cut-and-burn farmers and squatters 
so-called "advanced" countries) and with their livestock, if indeed they are 
several local government employees not already in the area. 
accumulate wealth, a few local people Once reserved, the strip could serve 
have temporary jobs, and the land is researchers for years to come. It would 
ravaged. And this in a region where give man a better chance to discover 
population pressure is not severe, some of the valuable information which 

LESTER L. SHORT these highly evolved, biologically effi- 
American Museum of Natural History, cient, beautiful rain forest communities 
New York 10024 are believed to contain. 

ERNEST P. IMLE 
The article by G6mez-Pompa, 10802 Bornedale Drive, 

Vzquez-Yanes, and Guevara has Adeiphi, Maryland 20783 

SAVANT'S HIGH VOLTAGE aroused much interest. For well over 
ELECTROPHORESIS ENCLOSURE 20 years, tropical botanists and scien- My first impulse on reading "The 

WITH TWO LUCITE TANKS. tists in other disciplines from a number tropical rain forest: A nonrenewable 
of countries have been sounding the resource" was to request a translation 

A fully integrated ELECTRICAL and alarm over the increasingly rapid rate in Spanish from the authors for distri- 

FIRE PROTECTED chamber. of destruction 'of one of man's great bution here. But on second thought it 
but little studied heritages-the tropical seems completely futile: the resource is 

LI Fire Detection and C02 Extinguishing System. rain forests.. The Association for Tropi- not only nonrenewable, it is within a 
Li Audible Alarm and Remote Alert Signal. cal Biology, with an international few years of being nonexistent. Con- 
Li Electrical lnterlocks for Primary and membership and a broad outlook, has servation is an occupation of a well- 

High Voltage Protection. 
Lii Ground Fault Detection and Circuit done a good job of 'developing and educated society, conscious of its 

Interruption. spreading information on this subject, heritage and the errors it has already 
but no means are at hand nor foreseen committed. What can one hope to 

Li Flow-Thru Ventilation for Vapor Disposal. to slow down or stop the ever- achieve in the face of a majority of 
Li Cooling Water Flow Monitor and Visual increasing rate of destruction or to professional foresters, politicians, and 

Indicator. 
Li Unobstructed Visibility, guarantee the preservation and avail- lumbermen whose only interest is to 
Li Dimensions: 36" Wide x 39P Deep x 80" High. ability of any appreciable areas for obtain the greatest gain in the shortest 

future research. possible time from the resource and 
It seems safe to predict that unless then embark on costly projects of re- 

present policies and population pres- forestation with exotic species? The 
sures can be changed soon, few tropical concience should come from the gen- 
American rain forests of any size will eral public, but in the developing coun- 

TIIACKINO escape the wasteful treatment that has tries the common man is poorly 
already 'been accorded many hundreds educated, and his response is all too 
of thousands of square kilometers in frequently not only a complete lack of 
the last three decades. Governments understanding, but a frank "Para qua?"; 
apparently see no value in 'these forests he is dependent on the rapid destruc- 
and, in fact, follow policies which tion of the forest for his only income, 
actively promote their destruction. either for the lumber or for new land 

One way to reserve some areas for for crops to feed an undernourished, 
Savant HVE Systems are "PROVEN" future study might be for botanists to exploding population. 
in over one thousand laboratories 
around the world. Request t. #soao. join forces wi'th other interests. If a In my opinion the only hope lay in 

strip 25 kilometers wide (or preferably a massive educational program in the 

 Savant wider) 'of untouched forest extending primary schools, where one can create 
  completely across the Isthmus of the necessary conscience and long-term 

 Panama could be reserved now and economic vision; but by the time the 
221 Park Avenue tIIcksvifleA NAYR 11001 protected against agricultural activity, present generation becomes adult it will 

(810)93588774 . it could serve as a barrier to the north- be too late. Meanwhile the taxonomic 
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abandoned, has been bisected by a ward movement of certain plant and 
power line clearing and faces another animal diseases (for example, foot-and- 
bisecting by a highway). Friends in mouth disease in livestock and Monilia 
Malaya have stated that, within a pod rot in cacao). Costs of reserving 
decade, the lowland rain forests in and maintaining the barrier might 
Malaya will have disappeared, with logically be borne by benefiting nations. 
the exception of a few sites (hill forests Here may be an opportunity for 
are in less imminent danger). livestock interests, quarantine officers, 
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