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became effective, additional data on the 
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Especially designed for that one half of this superior hybrid 

Gel Filtration Chromatography ears out at between 1.4 and 1.6 meters. 
Again, this is distinctly a statement of 

Ion Exchange Chromatography a property of the corn, not of my pre- 
cision. A second name and number is 
needed to describe the uncertainty of 

? determination of an inherent dispersion 
about a mean. For instance, I could 
come forth with the true but idiot state- 

ment that the average weekly wage is 

Laboratory Go I u 1.986 ? .02 dollars per hour, where 
the represents not variance in wage 
but a disagreement among the findings 

W A product of over six years of several pollsters in the same area. 
A. A. FosTER research know-how Gorman-Rupp industries, Inc. 

brings you these "exclusive" Bellville, Ohio 44813 

column features: 
I welcome Tietjen's and Moore's 

support in my campaign to wipe out 

I AQUEOUS AND ORGANIC SOLVENT SYS- or at least curb "a ? b." They com- 
TEM COLUMNS-only columns specially de- plain, however, that my "nearly all- 
signed for use in these chromatographic systems inclusive use of the term uncertainty... 

gives the reporting scientist what 
2 MIXING CHAMBER-of less than 1/10% of amounts to a cop-out phrase.." The aim 
bed volume minimizes sample dilution to Insure of "my recommendations was, of 
optimal zone sharpness for critical separations course, not to aid "copping out"; but 

3 INERT NYLON OR TEFLON NETTING-on the rather to foster separate, adequate, and 
sample applicator, bottom endplece or flow lucid reporting of the random and sys- 
adaptor eliminates adsorption of biologic material tematic components of uncertainty, as 
4 a first step in the direction of clear and 

DESCENDING TO RECYCLING OR UPWARD adequate reporting of details needed 
FLOW-easily converted by replacing both end- for later critical evaluation. 
pieces with new Sephadex Flow Adaptors Some scientists do elect to take the 

5 SAMPLE APPLICATOR-distributes the sam- easy way out. They state only their 
pIe evenly over the bed surface to insure sharp personal estimate of the overall un- 

SEPHAOEX em. zones for critical separations and protects as certainty, without details of the various 
LABORATORY RECYCLING well as stabilizes the bed components thereof and how they were 
COLUMN FOR UPWARO FLOW 
OESCENDING CHROMATOGRAPHY combined. The is "loss 
CHROMATOGRAPHY WITH NEW U SPECIAL DESIGN BED SUPPORT-eliml- consequence 

FLOW ADAPTORS 
nates troublesome sintered glass disc of information through over-simplifica- 

tion" (1). Such brevity may expedite 
_____________________________________________________________________ paper's publication, but at the risk of 

AVAILABLE SEPHADEX COLUMNS ANO ACCESSORIES ___ its joining the useless literature explo- 
COLUMNS My colleagues National 

AQUEOUS SYSTEMS sion I,L). in the 
ACCESSORIES Bureau of Standards Office of Standard 

Size Cooling Sample Flow 
Type cm loYkel Appliculor Adaptors Reference Data find that an appalling 

0.9o15 - - fraction the any 
K 9/30 0.5o30 of literature in specific 
K 5/SO OPoPO z z field contains data not worthy of criti- 
K 15:90 l.5x90 . - - cal evaluation. Estimates of the faulty 
K 25/45 2.5o45 5 0 
K 25/45 'lackeled" 2.5s45 5 5 0 fraction from 50 over 90 per- 
K 25/100 2.5x100 - 5 0 range to 
K 25/105 lockrrled' 2.5x100 5 5 0 cent (3). The principal reasons 
K 50/100 'lackeled' POolOS 5 three 
K 100/100 "lackeled" lOOslOG S - a for failure appear to be: the experi- 

SEPHADEX COLUMNS 'SR 
RESISTANT TO ORGANIC SOLVENTS mental work was done incorrectly; the 

5R25/45 2.5x45 - - s sources of un were not ana- 
5R25/100 2.5o100 - - certainty 

S'Staodurd Acceosorino O' Optional Acceooorieo -'- lyzed; or the work was not reported in 
FLOW ADAPTORS ' sufficient detail to permit evaluation. 

Flow Adoplors To fit eli K 25 Sophodno Lab. Columno With to the "established 
'Two Flow Adapioro should he used wheo conducting upward flow or recycling chromatogruphy. regard five 
Information Service A comprehensive reference list, abstract cards, and other informa- statistical concepts" cited by Tietjen 
tion on Sephadex products are available. Direct inquiries on your letterhead to the local and Moore, three of these are men- 
Pharmacia representative or to: tioned explicitly, and nothing in our 

PHARMACIA FINE CHEMICALS INC. recommendations precludes the use of 
800 CentennialAvenue, Piscataway, N. J. 08854 confidence limits or tolerance limits, 

a (Canada) Ltd... 110 Place Cr6mazie, Suite 412, Montreal 11,  when appropriate. They were not in- 
(lnquines outside U.S.A. and Oanada should be directed to PHARMACIA FINE CHEMiCALS, Lippaule, Sweden.) 
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troduced because careful discussion of 
the operational difference in their 
meanings, and of their unsatisfactori- 
ness when based entirely on small 
samples, would have diverted attention 
from the general theme. 

The situation in biometrics pointed 
out by Foster certainly calls for void- 
ance of "a ? b" without qualification. 
As a former biometrician, my feeling is 
that the needs of biometrics will usu- 
ally be met by the recommendations 
given for the case of "systematic error 
negligible, imprecision not negligible" 
provided that any "standard deviation" 
reported is clearly identified as relating You mect n I con get 
either to the standard deviation of the 
population of animals, plants, and so $50,000 of TIAA Life in sum nce 
forth, or to the standard error of the 
(reported) mean; and in the latter case for less than A1O07 
it is made clear whether it connotes 
sampling variation, measurement error, 
or a combination of both. 

CHURCHILL ELSENHART That'swhat an Assistant Professor asked us when he heard 
National Bureau of Standards, about TIAA low life insurance costs 
Washington, D.C. 20234 

References It's' true At his age 30 the annual premium for a 20-Year F4ome Protection policy providing $50 000 initial 
i. H.. H.. Kct, Meal'. Data 2. 72 (Suiy-Augu.t amount of insurance is $15900 The first ye r dividend, 

1968). 
2. L. M.. Branscomb, Sd.. Res.. 3, 49 (1968). on our current is 00 
3. Status Report-National Standard Reference based dividend scale, $61 making 

System, April 1968, Technical NoEc 448 (Na- a net payment of $98 00 DivIdends, of course, are not 
tional Bureau of Standards, Washington, D.C., guaranteed. 
1968), p. 1. 

The Home Protection plan is level premium Term in- 
surance providing its largest amount of protection initially, 
reducing by schedule each year to recognize decreasing 

Can Intelligence Be Measured? insurance needs This is just one example of the many low- 

Frank A. Meier (Letters, 27 Sept.) cost TIAA plans available If you need mor protection for 
says "Whether or not there are racial your family, ask us to mail you a personal illustration with 
differences in intelligence is a legitimate figures for a policy issued at your age We'll also send the 
subject for scientific investigation; no Life Insurance Guidedescribing other TIAA policies. 
one is disputing that fact." 

Some are disputing that fact. Intelli- ELISJRILITY 
gence has yet to 'be defined in demon- Eligibility to apply for this o other TIAA life 
strable, verifiable, scientific terms 
which are susceptible to public agree- insur nce is limit d to persons employed at 
ment. In fact, all the so-called research the imeofpPiication>lV ' college, univer- sity, 'psivate schpol, or oiher:nonprofit educa- 
concerning "intelligence" seems to be tional' or scientific institufri that qualifies 
manipulating a reciprocal measure of for T$IAA 6li5gi'bility. 
accumulated ignorance more than any 
measure of inherent capability. At least, 
a child who fails to recognize a noun 
in a sentence and therefore later does--- t i a 
not capitalize personal pronouns, the I TEACHERS INSURANCE AND ANNUITY ASSOCIATION 

experts deem "low in intelligence" . . . 1 730 Third Avenue, New York, N. Y. 10017 

The word "intelligence" has been a I Please mail the new Life Insurance Guide and a personal illustration. verbal booby trap for centuries. Better I Your forget it. Name Date of Birth 
____________________________________________________________zip____________ I 

BERT DECKER I Address 
Office for Continuit g Education, 
State University of New York at I Dependents' Ages 
Buffalo, Buffalo 14214 1 Nonprofit Employer I college, universIty, or other educational or scienttfic instttulton 
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Can Intelligence Be Measured? insurance needs This is just one example of the many low- 

Frank A. Meier (Letters, 27 Sept.) cost TIAA plans available If you need mor protection for 
says "Whether or not there are racial your family, ask us to mail you a personal illustration with 
differences in intelligence is a legitimate figures for a policy issued at your age We'll also send the 
subject for scientific investigation; no Life Insurance Guidedescribing other TIAA policies. 
one is disputing that fact." 

Some are disputing that fact. Intelli- ELISJRILITY 
gence has yet to 'be defined in demon- Eligibility to apply for this o other TIAA life 
strable, verifiable, scientific terms 
which are susceptible to public agree- insur nce is limit d to persons employed at 
ment. In fact, all the so-called research the imeofpPiication>lV ' college, univer- sity, 'psivate schpol, or oiher:nonprofit educa- 
concerning "intelligence" seems to be tional' or scientific institufri that qualifies 
manipulating a reciprocal measure of for T$IAA 6li5gi'bility. 
accumulated ignorance more than any 
measure of inherent capability. At least, 
a child who fails to recognize a noun 
in a sentence and therefore later does--- t i a 
not capitalize personal pronouns, the I TEACHERS INSURANCE AND ANNUITY ASSOCIATION 

experts deem "low in intelligence" . . . 1 730 Third Avenue, New York, N. Y. 10017 

The word "intelligence" has been a I Please mail the new Life Insurance Guide and a personal illustration. verbal booby trap for centuries. Better I Your forget it. Name Date of Birth 
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