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® Permits rapid removal of
vessel containing sample

EXCLUSIVE FEATURE...

swivel clamp with swinging arm

STIRRER

Stirrer swings aside to permit con-
venient and safe removal of vessel
containing sample.

In use in a closed system such as
Karl Fischer for determination of
water content.

« « . the first practical Magnetic Stirrer commercially available in the U. S.

A compact, quiet-running apparatus which utilizes
a rotating field of magnetic force to induce variable
speed stirring action within either closed or open
vessels. Dynamically balanced to prevent vibration
and ‘“walking.”

Stirring is accomplished by means of a small
magnetized bar, which is placed in the liquid to
be stirred and which is rotated by magnetic force
consisting of a permanent bar magnet attached
to the shaft of an electric motor and mounted in an
aluminum housing with flat top 43z inches diameter
and 414 inches high, on cast metal base.

Can be used either on the table or on a support
rod, attached by means of the clamp with swivel
joint and swinging arm, an exclusive feature of the
Thomas Stirrer. Center of stirrer top is adjustable
between 3 and 414 inches from support rod. Stirrer
can be easily raised or lowered on the rod, and

— introduced by us in 1944

swings in or out of position in a horizontal plane.
Particularly convenient in both the mounting and
use of closed system assemblies.

Suitable for any stirring operation which involves
1 ml to 1 liter of liquids with viscosities up to that
of a 509, glycerol solution.

9235-C. Stirring Apparatus, Magnetic, Thomas,
with enclosed rheostat. With graduated dial and
rheostat mounted in stirrer housing. Complete with
swing-out clamp, one Z§-inch Kel-F coated stirring bar,
one 134-inch Pyrex coated stirring bar, 8 ft. 3-wire
connecting cord with 2-prong plug, and directions for
use; for 115 volts, 60 cycles, a.c................ 35.60

9235-G. Ditto, without stirring bars. .......... 31.85

9235-R. Stirring Apparatus, Magnetic, Thomas,
with separate rheostat, for control of speed at a
distance of approx. 30 inches; otherwise identical with
9235-C. For 115 volts, 60 cycles, a.c............ 40.30

9235-S. Ditto, without stirring bars............ 36.50

Copy of Bulletin 118 sent upon request.

A.H.T.CO.

PHILA., U.S. A

LABORATORY APPARATUS

ARTHUR H. THOMAS COMPANY

More and more laboratories rely on Thomcy

Laboratory Apparatus and Reagents

VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA.
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Teletherapy

IS SOURCE ENCAPSULATION
A PROBLEM WITH YOU?

Nuclear Systems, a Division of The Budd Company,
has the facilities and the technical know-how to
handle your Radio-active Source Encapsulation prob-
lems whether they involve a few curies or many
thousands of curies. We are at your service to help
you design special types of capsules and to supply
these capsules loaded with cobalt, iridium, cesium or
thulium. Sources requiring a tailored flux pattern over
the entire area of the capsule are standard with

Nuclear Systems.

If you have a problem involving encapsulation of
your sources we will be happy to consult with you.
Also . . . inquire about Nuclear Systems’ 3-day Radia-
tion Health Physics Course—an approved AEC
licensing aid. Contact Nuclear Systems at any one of

the listed offices.

PHILADELPHIA OFFICE
2450 Hunting Park Avenue
Philadelphia 32, Pa.

CHICAGO OFFICE
1515 N. Harlem Ave.
Oak Park, lllinois

SAN FRANCISCO OFFICE
Merchants Exchange Bldg.
465 California Street

San Francisco 4, Calif.

NUCLEAR SYSTEMS

A DIVISION OF THE BUDD COMPANY, Philadelphia 32, Pa.

7 14

yDoseses

IN CANADA—TATNALL MEASURING AND NUCLEAR SYSTEMS, LTD.

46 HOLLINGER RD. « TORONTO 16, ONT.
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E. Leitz, Inc., New York,

welcomes distribution of the famous
Schmidt & Haensch analytic instruments.

E. Leitz, Inc. is proud to announce that it has been entrusted with the distribution of the famous products of one of the
oldest and best known German manufacturers of optical and precision mechanical instruments, Schmidt & Haensch of
Berlin, founded in 1864. Schmidt & Haensch products, known and in use in all parts of the world, include:

POLARIMETERS
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ANOMALOSCOPE

SUGAR REFRACTOMETER

POLARIMETERS:

for clinical purposes to determine sugar in urine; for the chemical
industries to examine optically active substances in chemical and
pharmaceutical products.

SPECTROMETER-GONIOMETER:

to determine the refractive index of solids or fluids.

FOCOMETER:

for the measurements of focal length of objectives from 20-
200 mm.

ANOMALOSCORPE:

a testing device for color blindness.

PYROMETER:

for the measurement of high temperatures, used in the manu-
facturing of electric light bulbs and the melting of gold and silver
in industrial or physics laboratories.

TRICOLOR PYROMETER:

for true melting temperature determinations in steel, cast iron, etc.

SPECTROSCOPES:

for wave length measurements, classroom demonstrations,
laboratory use.

SUGAR REFRACTOMETER:

for the sugar industry to obtain direct readings of percentages by
weight of sugar.

E. LEITZ, INC.

SCHMIDT & HAENSCH DIVISION

468 FOURTH AVE., NEW YORK 16, N.Y.

Please send me additional information on Schmidt & Haensch products.

Name

Street

City Zone State

27658
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WILD* M-20

with incident light
attachment

One of the most important advances
in microscopy for research and
scientific exploration is now within
easy reach of the owner of a Wild
M-20.

Here, in a superbly Swiss crafted
instrument, capable of the finest
results in all types of microscopy,
is now added a new, first order
capability:

With Incident Light Attachment, the
M-20 permits observation and
photomicrography under bright and
dark field conditions, with polari-
zation and fluorescence. Optical
quality and handling convenience
are fully comparable to those found
in specially designed incident light
microscopes.

For full information about this most
versatile microscope...and its many
attachments, write for Booklet M-20.

*The FIRST name in Surveying Instru-
ments, Photogrammetric Equipment and
Microscopes.

Full Factory
WILD
[HEERBRUGGHE INSTRUMENTS, INC.

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843

in Canada
Wild of Canada Ltd., 157 Maclaren St., Ottaws, Ontario
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Letters

Policy and the First Bombs

In a recent issue of Science [130, 32
(3 July 1959)] Edward Condon reviews
Amrine’s book The Great Decision,
which discusses in part the making of
high policy by the United States Gov-
ernment on how to deal with the first
atomic bombs. Both author and review-
er emphasize the importance of study-
ing and understanding this piece of his-
tory. With this view I am in deep agree-
ment. From earlier experience of my
own, and from conversations with con-
temporary historians who have looked
into the problem, it seems clear that the
available documentary record is meager.
I should not be astonished if the exist-
ing record is itself quite meager. Just
for this reason it seems to me impor-
tant not to let serious errors or misrep-
resentations pass unnoticed.

On one such error, which has to do
with the information made “available
to our policy makers at the time policy
decisions on how to use the bomb were
being made,” 1 feel competent to make
a comment. Since Condon’s review re-
peats and elaborates a mistake also to
be found in Feis’ authoritative Church-
ill, Roosevelt, Stalin, 1 shall do so at
some length.

The paragraphs in Condon’s review
which I wish to discuss are the follow-
ing:

. . . Amrine tells us (page 132) that
General Groves, in a memorandum to
General George Marshall dated 30 De-
cember 1944, vastly underestimated the
power of the bomb. He estimated the
power of the bomb at only 500 tons of
TNT, whereas it was actually 20,000 tons
when used on Hiroshima. As Amrine says,
our military planners “were only given
reason to think it was a spectacular im-
provement in bombs, not another kind of
warfare”.

Now I know that General Groves did
not know enough physics to make his
own estimate; and I do not believe that
anyone at Los Alamos would have made
such a low estimate. How then could
Groves have erred by a factor of 40?
Could it have been intentional, so that the
top policy planners would not be aware
of the horribly serious nature of the de-
cision they were taking?

I have turned to the memorandum of
30 December 1944 from General
Groves to General Marshall, which is
published in the first volume of Foreign
Relations of the United States: The Con-
ferences at Malta and Yalta, 1945. The
first paragraph reads:

It is now reasonably certain that our
operation plans should be based on the
gun type bomb, which, it is estimated, will
produce the equivalent of a ten thousand

ton TNT explosion. The first bomb, with-
out previous full scale test which we do
not believe will be necessary, should be
ready about 1 August 1945. The second
one should be ready by the end of the
year and succeeding ones at . . . intervals
thereafter.

In the first days of August 1945 the
final deliveries of components of the
gun-type bomb reached the Pacific.
This bomb was used against Hiroshima.
Its yield is not known very accurately;
it was not far from 17,000 tons. The
calculation of the yield of nuclear weap-
ons made a priori, and unverified, was
not as difficult for this type of weapon
as for the implosion bombs; it was
nevertheless subject to some uncertain-
ty. The discrepancy between General
Groves’ prediction of 10,000 tons and
the actual value reflects some underesti-
mate in our calculations of the yield,
and a corresponding over-design.

General Groves’ second paragraph
reads:

Our previous hopes that an implosion
(compression) type of bomb might be de-
veloped in the late spring have now been
dissipated by scientific difficulties which we
have not as yet been able to solve. The
present effects of these difficulties are that
more material will be required and that
the material will be less efficiently used.
We should have sufficient material for the
first implosion type bomb sometime in
the latter part of July. This bomb would
have an effect which would be equivalent
to about 500 tons of TNT. During the
remainder of 1945 it is estimated that
we can produce . . . additional bombs.
The effectiveness of these should increase
towards 1000 tons each as development
proceeds and, if some of our problems
are solved, to as much as 2500 tons.

As I recall it, these estimates were
based on extensive conversations be-
tween General Groves and senior mem-
bers of the Los Alamos Laboratory, and
reflected the then prevailing opinion,
and the results of the most recent ex-
periments and calculations. We had
been convinced of our inability to make
implosion bombs as we had originally
designed them. I believe that it was
not until about a decade later that such
designs were tested.

By early July, however, we had
solved, as General Groves suggested we
might, “some of our problems”; and
with a more conservative model were
prepared to test a first bomb. Even at
that time, however, our estimates of the
yield were quite uncertain, and for the
most part quite low. We established
a pool in the laboratory, to record
guesses as to the yield of the first bomb.
An overwhelming majority made esti-
mates under a few thousand tons;
figures in the hundreds of tons were
popular. Two visitors, Lee Dubridge
and I. I. Rabi, picked the extreme

(Continued on page 1592)
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When should
they start
science?

B&L ‘‘ST’’ MICROSCOPES
Standard size and operation.
Exclusive pre-focus gage
saves time,

NEW B&L
STEREOMICROSCOPES
Erect views in natural
3-D. Simple operation ()
at low cost.

B&L
MACROSCOPES
Ideal for gross
studies, dissection,
field trips, 10 X,
20X or 40X.

They already have, of course. Observant eyes, inquiring
minds—their questions touch on science every day.
And more and more, earlier and earlier, teachers are
trying to channel and develop this interest. Proper
equipment makes a world of difference. Here are some
of the Bausch & Lomb instruments that make science
easier to teach, easier for children to understand.

B&L TRI-SIMPLEX
MICRO-PROECTOR
Projects mounted speci-
mens or living organ-
isms, on screen or tracing
pad.

B&L SPECTROSCOPES
Basic chemical analy-
sis tool; shows spectra
of elements.

WRITE for informative Catalog E-152. Demonstration,
too, on your request. Write
Bausch & Lomb Optical Co.,

64248 Bausch St., Rochester BAUSCH & LOMB B&L BALOPTICON®
2’ New YOI'k. ; PROJECTORS
S'NEEV’S” Big bright views of

slides, opaque ob-

jects, even chemical
reactions!

1534 SCIENCE, VOL. 130



.

SARGENT

Laboratory Recorders

Your Specific
Laboratory Needs

The Model 'MR’’ Recorder

Here is the ultimate in re-
corders designed exclusively
for almost all measure-
ments commonly made in
the chemical laboratory.
This instrument measures
current and voltage and all
other quantities which can
be transposed into potential
or current signals.

The Model “MR” fea-
tures: 31 Potentiometric
Ranges; 9 Chart Speeds, or
27 Chart Speeds with the
Sargent Multi-range At-
tachment; and it is designed
for laboratory bench oper-
ation. .

§-72150 Sargent Recorder
(Pat.Pend).. . .. $1725.00

S$-72151 Sargent Recorder
with Multi-Range Attachment, 27
Chart Speeds . . . ., .. $1775.00

For complete specifications
write for Bulletin R

The Model "SR’ Recorder

Sargent offers the Model SR :
to fill the need for a low
cost recorder that features:
maximum accuracy at a |
minimum cost; 250 mm |
width chart; fast balancing
speed of 1 second; high sen-
sitivity, high gain amplifier;

and square cornering at |
10,000 to 50,000 ohms input. g
This instrument provides
the minimum required
flexibility at the lowest pos-
sible cost. .

$-72180 Sargent Recorder .
(Pat.Pend) ...,.....$615.00 .

Designed and Manufactured by E. H. Sargent & Co. For complete specif ications
write for Bulletin SR .

Sl \I R G E N ' SCIENTIFIC LABORATORY INSTRUMENTS o APPARATUS

CHEMICALS

SUPPLIES

E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.+ DALLAS 35, TEXAS « BIRMINGHAM 4,ALA.+ SPRINGFIELD, N.J.
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GET YOUR ADVANCE COPY
of the General Program of the
AAAS Chicago Meeting

by first class mail — early in December

The General Program of the 126th Meeting of the AAAS in Chicago, 26-31 Dec., 1959,
will be available to you within the first week in December—whether you can attend the Meeting
or not.

Effective this year, the former General Program-Directory, which had become an unwieldy
book of more than 400 pages, has been separated into two publications, namely:

a) The Directory of AAAS Officers and Activities, 96 pp., already published; and
b) The General Program of the Annual Meeting, c¢. 200 pp., which will appear early in
December :
Both of these, sold at cost, may be purchased separately—in advance (see coupon below), or at
the meeting. Some of their respective contents are:

The General Program The Directory

1. The two-session general symposium “Moving Frontiers of AAAS officers, staff, committees, for 1959.

Science 1V,” arranged by the Committee on AAAS Meetings.

2. Programs of the 18 AAAS sections (symposia and contributed
papers).

3. Programs of the more than 80 participating societies.

Sessions of the Cpnference on Scientific Communication, Con-
ference on Scientific Manpower, and the Academy Conference.

5. The Special Sessions: AAAS Address and Reception, National .. C . . . .
Geographic Society, Phi Beta Kappa, Sigma Xi, RESA, Tau Publications of the Association, including all symposium
Beta Pi Association. volumes.

Section committees and other AAAS Council members.
The 285 affiliated organizations.
Historical sketch and organization of the Association.

Complete roll of AAAS presidents and their fields.

A

6. Details of the Morrison Hotel-—center of the Meeting—and 7. AAAS Awards—including all past winners.
of the other session sites. .

7. Titles of the latest foreign and domestic scientific films to be - Future Meetings of the AAAS through 1963.
shown in the AAAS Science Theatre. 9. New and current activities of the AAAS.

8. Exhibitors in the 1959 Annual Exposition of Science and o
Industry and descriptions of their exhibits. 10. Constitution and Bylaws.

Advance Registration

Advance registration has these decided advantages: 1) You avoid delay at the Registration ‘Center upon arrival; 2) You re-
ceive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to attend;
3) Your name is posted in the Visible Directory as the Meeting opens.

The following coupon may be used both by advance registrants and by those who wish only
the advance copy of the General Program; the Directory may also be ordered.

—THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM—
' (AND FOR THE DIRECTORY, IF ALSO DESIRED)

la. ] Enclosed is $3.00 for my advance Registration Fee which brings me the General Program, Convention Badge, and all
privileges of the Meeting.

1b. [J Enclosed is $2.00 for only the General Program. (It is understood that, if I should attend the Meeting later, the Badge—
necessary for the privileges of the Meeting—will be secured for $1.00 more.)
(Check 1a or 1b)

lc. [0 Enclosed is $1.00 for the Directory of AAAS Officers and Activities to be sent now.
Total amount ehclosed S

2. FULL NAME (Dr., MISS, €1C.) ...ttt ittt ettt et e e e e e e e e i
(Please print or typewrite) (Last) (First) (Initial)
ACADEMIC, PROFESSIONAL, OR

BUSINESS CONNECTION ...ttt et et e e e e e e e e e

(May be added later, after arrival)

Please mail this Coupon and your check or money order for the total amount to the
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington 5, D.C.
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APPLICATION FOR HOTEL RESERVATIONS
126¢h AAAS MEETING
Chicago, 26-31 December 1959

The four hotels for the AAAS Chicago meeting have established special low rates and have reserved large
blocks of rooms at each level within the price ranges quoted. Thus everyone making room reservations for the
AAAS meeting is assured substantial savings. Further, all confirmations will state the room rate assigned.

The list of hotels and their rates and the reservation coupon below are for your convenience in making your
hotel reservation in Chicago. Please send your application, not to any hotel directly, but to the AAAS Housing
Bureau in Chicago and thereby avoid delay and confusion. The experienced Housing Bureau will make assign-
ments promptly; a confirmation will be sent you in two weeks or less.

If desired, the hotels will add a cot at $3.00 per night—except that all children under 12 are free. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give a
definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

*No sessions in public rooms. For a list of the headquarters of each participating society and section,
see page 228, Science, 24 July.

Rates for Rooms with Bath

Hotel Single Double Bed Twin Bed Suite
Morrison $6.50— 9.00 $9.00—13.00 ~ $11.00—15.00 $30.00 and up
Hamilton 6.50— 9.50 9.00—13.00 11.00—15.00 25.00 and up
La Salle 7.50—10.00 10.50—13.00 12.50—15.50 35.50 and up
Sherman 7.45—12.45 11.45—16.45 14.45—19.50 28.50 and up
*Bismark 6.50—10.00 9.00—13.00 11.00—15.00
——————————————— THIS IS YOUR HOUSING RESERVATION COUPON ——————— . __

AAAS Housing Bureau
Suite 900 Date of Application. . . ... ... ... ... ... ... .. ... . ..

134 North La Salle Street

Chicago 2, IIL

Please reserve the following accommodations for the 126th Meeting of the AAAS in Chicago, 26-31 Dec., 1959:
TYPE OF ACCOMMODATION DESIRED

Single Room ................ Desired Rate ............. Maximum Rate ............

Double-Bedded Room ........ Desired Rate ............. Maximum Rate ............ Number in party .............
Twin-Bedded Room .......... Desired Rate . ............ Maximum Rate ............

Suite . ......... ... Desired Rate ........ ..... Maximum Rate ...... ... .. Sharing this room will be:

(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

ADDRESS . . e RS
(Street) (City and Zone) (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
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T00 MANY
VARIABLES?

It’s time to draw a line.
Straighten out your cleaning
problems with

HAEMO-SOL

There’s nothing like Haemo-Sol’s
unique cleansing power and positive
rinsing . . . it’s completely sate! No
ctching! No corroding of metal parts!
Immediate Haemo-Sol bath for
valuable volumetric and optical
equipment prevents soil etching!

Haemo-Sol guarantees clean laboratory
glassware and apparatus—

® removes the full range of lab-
oratory soils

o effectively digests protenoid ma-
terials . . . other types of poly-
meric materials

® assures free draining pipets . . .

burets

® gives sparkling clear surfaces
for quartz and glass absorption
cells

® provides chemically clean reac- |
tion and titration flasks

1

® leaves the clean surfaces that are |

a must for the smooth operation

of fractionating columns and

other pieces of laboratory equip-
ment.

And, just as important as its unique
cleaning power, is Haemo-Sol’s high
solubility and powerful solubilizing
action. Haemo-Sol washed glassware
rinses completely clean . . . nothing
remains behind but a chemically clean,
free drain-
ing glass
surface.

Write
TODAY for
Sample and
Literature.

Distributed by

MEINECKE & CO.,INC.

225 Varick Street A
New York 14

-, 4
R4y
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Meetings

Speleology

The 16th annual convention of the
National Speleological Society was held
in Springfield, Mo., 1-4 April 1959. The
convention brought together specialists
in several fields, all of them having a
common interest in caves. Speleological
investigations include inquiry into the
origin and development of limestone
caves, examination of fossils and evi-
dences of human activity preserved in
them, and study of the specialized biota
characterizing caves today. The con-
stant temperature and the uniformity
with respect to other physical variables
has also made caves a natural labora-
tory for investigation of mineral forma-
tion under conditions known to have
been stable for long periods of time.
These same uniform conditions have
been employed in studies of the physics
of cave temperature distribution and air
movement. As a common meeting
ground, speleology might best be com-
pared to oceanography, which also
brings together biologists, geologists,
physicists, and workers in related fields.

Several papers were given in Spring-
field on the geomorphology of lime-
stone terrain. Kennedy Nicholson and

- W. B. White of Pennsylvania State Uni-

versity described investigations of 8
miles of underground drainage in a
karst region in Virginia, and R. G.
Deike of Columbia, Mo., presented
data suggesting that strike joints are
predominant in controlling cave and
karst development. An investigation of
an area of glaciated karst in northern
New York state, by R. R. Anderson of
Berkeley Heights, N.J., was contrasted

| with a reconnaissance of tropical karst

in Puerto Rico, by Jeanne Gurnee of
Closter, N.J. The geomorphic relations
of large single-passage caves in central

. Missouri were discussed by G. H.

Deike, III, of the University of Mis-
souri, and W. B. White and his col-
laborators noted the effect of geologic
structure on cave-passage cross section
in Cueva del Guacharo, Venezuela. R.
L. Curl of Berkeley, Calif., presented
a detailed analysis of the application of
solutional markings on limestone as
quantitative indicators of water flow in
the past.

In an important paper, W. S. Broeck-
er of Lamont Geological Observatory
described the first successful attempt at
dating the calcium carbonate of cave
travertine by the radiocarbon method.
Using stalactites of known ages as
standards, he found the C* content of
speleothems to be approximately 80 per-
cent that of wood of comparable age.
The method will find wide application
in speleological research. M. G. Mehl

of the University of Missouri discussed
Pleistocene vertebrate remains in Mis-
souri caves, and H. D. Weaver of Jef-
ferson City, Mo., reported on the
abandoned onyx mining industry of
Missouri.

The field of cave meteorology was
reviewed by R. F. Brown of Daven-
port, Iowa, who discussed results ob-
tained from instruments stationed in
caves in national parks during the Inter-
national Geophysical Year.

The biologic papers began with a re-
port on the movements and numbers of
cave bats in Missouri, by R. F. Myers
of the Missouri Cooperative Wildlife
Research Unit. Cave salamanders were
discussed in three papers: C. E. Mohr
(Audubon Nature Center) described
the life history of Eurycea longicauda;
W. W. Varnedoe (Huntsville, Ala.)
presented a study of the brooding of
Plethodon g. glutinosus; and Joe Gor-
man (St. Louis University) discussed
the evolution of cave salamanders. N.
B. Causey of Fayetteville, Ark., spoke
on speciation in the cave milliped
Scoterpes, and Kenneth Christiansen of
Grinnell College gave an outline of the
genus Sinella in North American caves.
The biologic session was concluded
with a report on the cave beetles of
Tennessee and Kentucky, by T. C. Barr,
Jr., of Tennessee Polytechnic Institute.

The banquet speaker at the conven-
tion was Walter B. Jones, state geol-
ogist of Alabama, who is completing
a monograph on the caves of Alabama.

Officers elected for the coming year
are as follows: president, Brother G.
Nicholas, Notre Dame University; vice
president for administration, D. N.
Cournoyer, Washington, D.C.; vice
president for organization, D. F. Black,
Chattanooga, Tenn.; vice president for
publications, T. C. Barr, Jr., Tennessee
Polytechnic Institute; vice president for
research, G. W. Moore, U.S. Geological
Survey; and treasurer, Barbara Munson,
Chattanooga, Tenn.

W. E. Davies (U.S. Geological Sur-
vey, Washington, D.C.) will continue
as editor of the Bulletin of the National
Speleological Society. The current issue
of the Bulletin contains a comprehen-
sive index to its first 20 volumes.

Chairman of this convention, which
in addition to the technical sessions of-
fered field trips to caves in the Ozark
Mountains, was Oscar Hawksley of
Central Missouri State College. The
1960 convention of the society will be
held in Carlsbad, N.M., and will in-
clude field trips to Carlsbad Caverns
and other caves of the Guadalupe
Mountains. Convention chairman will
be J. K. Baker of the National Park
Service.

GEORGE W. MOORE
U.S. Geological Survey,
Menlo Park, California
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GROW AEROBIC AND ANAEROBIC CULTURES a4 W/NN/NG TEAM. .. |
iIN THE GYROTORY® < for the

INCUBATOR SHAKER : f . . Z‘
A controlled temperature incubator with continuous % W

shaking action. Agitation speed variable from 140 to
400 rpm. Triple-eccentric-shaft stabilizing system dis-
tributes positive rotary motion to every flask on the LABORATOR

18” x 30” platform. Cool, quiet, smooth-running.

i

Y STIMULATOR

MODEL G25

ed air, the fully
insulated unit
provides constant
temperature from
ambient to 60° C.,
*+156° G. Other
speed ranges, and
connections for
gassing available.
Adaptable for
tubes, bottles, and
other glassware.

Circulating heat- — S
2 d 4 / rr /;/‘

A precision instrument designed and built for versa-
tility.

@ Direct reading & resetable to 0.1% o Stimulus duration 10 microseconds
to 1 second

- SO o X
Overall Dimensions: 25 long x 41" wide x 292" deep ® Repetition rate 1/10 cycle to' 10,000
UNCONDITIONAL ONE YEAR WARRANTY o Qutput 250 volts at 25 watts cycles per second

Write for Catalog G25-D49 ® Delay 100 microseconds to 10 seconds
THESE TWO PIECES OF EQUIPMENT WERE
MADE FOR EACH OTHER. THIS TEAM,
WORKING IN UNISON, WiILL
HELP RESOLVE YOUR
MOST DIFFICULT
PROBLEM

® Single, pairs or trains of stimuli

PRECISION

LABORATORY APPARATUS

P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY

The
251-Ais
the perfect companion
Inertial : ; piece for the 104-A

Guidance - 5

Gyros? DIRECT COUPLED

WIDE BAND
AMPLIFIER

New

MITAC

Gyrosc!

From Cenco—developed by MIT and the AC Spark Plug ' .
Div. of Generiil Motors. For visual demonstration Ofi gyroci A unique amplifier designed specifically for work in
scopic principles—inertia, precession, nutation, single an :

two degrees of freedom gyro, automatic pilot or inertial beog?gy"‘ "9"’?'09)'. pf;‘crmacofogy and related areas
guidance, gyro compass, laws of motion. Motor driven. Of biophysical research.

Complete with built-in turn table and handbook of experi- e bir i thisorh o 16 shase Sanal reiection 50.000:1
ments and theory No. 74730 Deluxe Research Model $254.00 S e 2 mp’:’; impegme = ixbyion
® Variable bandwidth & (ain 100,000; 100 microvolt input
CENTRAL SCIENTIFIC C€O. et I Uty
A Subsidiary of Cenco Instruments Corporation More data on request S
ce"[:ﬂ I;IISMLIrvin:n:arl‘(Nkotd & Chicago 3 1.3' "“':mi; Investigate the opportunities at AEL for creative engineers
® Boston e Birmingham e Santa Clara e Los Angeles o Tulta 'AEI.

Houston e Toronts e Montreal e Vancouver e Ottawa

AMERICAN ELECTRONIC [ 12 x. 7w .
LABORATORIES, INCORPORATED M Phila. 6, Penna.
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Forthcoming Events
December

26-30. American Assoc. for the Ad-
vancement of Science, annual, Chicago,
. (R. L. Taylor, AAAS, 1515 Massa-
chusetts Ave., NW, Washington 5.)

The following 46 meetings are being
held in conjunction with the AAAS an-
nual meeting.

AAAS Committee on Science and the
Promotion of Human Welfare (B. Com-
moner, School of Botany, Washington
Univ., St. Louis 5, Mo.). 27 Dec.

AAAS Cooperative Committee on the
Teaching of Science and Mathematics
(Brother G. Nicholas, Dept. of Biology,

Univ. of Notre Dame, Notre Dame, Ind.).
27 Dec.

Academy Conference (A. M. Winches-
ter, Stetson Univ., De Land, Fla.). 27-28
Dec.

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y.). 29
Dec.

American Assoc. of Clinical Chemists
(A. Dubin, Cook County Hospital, Chi-
cago 12, Ill.). 26-27 Dec.

American Geophysical Union (W. C.
Krumbein, Dept. of Geology, Northwest-
ern Univ., Evanston, Ill.). 28 Dec.

American Meteorological Soc. (K. Spen-
gler, 3 Joy St., Boston, Mass.).

American Nature Study Soc. (E. L. Will,
State Univ. Teachers College, Oneonta,
N.Y.). 26-30 Dec.

EW

Tudor Modular Cahinets
LAB-TEK

Modules “‘stack-file” in
one compact unit,

Safe, Accurate and Convenient

Tudor Modular cabinets — precision
engineered for laboratory filing and
storage. Durably constructed of heavy
gauge steel with reinforced corners,
double-wall panels and hi-impact plas-
tic drawers. Stacked in a vertical col-
umn, they use less than 2 sq. ft. of floor
space. Doors have hideway design
which permits complete access to plas-
tic filing drawers. Smooth rolling
castered base permits easy cabinet
movement.

For safe filing and compact stor-
age, use versatile Tudor Modular
Cabinets by Lab-Tek!
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TISSUE-TEK 1000
Simplified, compact storing and fil-
ing for Tissue-Tek embedding rings.
Deluxe metal cabinet has 6 hi-
impact plastic drawers to provide
storage for 1000 rings.

MICROSLIDE 2000

2000 standard 3" x 1" slides stored
in polyurethane-lined compartments.
Drawer liners cushion slides and
assist convenient ‘‘pop-out’ re-
moval. Vented design allows com-
plete drying of cover slip mounting
media.

2"”x2"” PHOTOSLIDE 3000

Stores 3000 standard 2”x2" photo-
slides. Six plastic drawers in each
Tudor Module.

Contact your Lab-Tek Dealer
or write

39 East Burlington Ave.
Westmont, Ill.

LAB-TEK PLASTICS CO. |

American Physiological Assoc. (F. A.
Hitchcock, Ohio State Univ., Columbus).
28 Dec.

American Political Science Assoc. (J.
Robinson, Dept. of Political Science,
Northwestern Univ., Evanston, Ill.). 28
Dec.

American Psychiatric Assoc. (E. L.
Bliss, General Hospital, Salt Lake City,
Utah). 28-29 Dec.

American Soc. of Criminology (D. E.
J. MacNamara, New York Inst. of Crimi-
nology, Inc., New York 36). 28-29 Dec.

American Soc. of Naturalists (A. D.
Hasler, Dept. of Zoology, Univ. of Wis-
consin, Madison). 27-28 Dec.

American Soc. of Plant Taxonomists
(L. R. Heckard, Dept. of Botany, Univ.
of Illinois, Urbana). 28-30 Dec.

American Sociological Soc. (J. S. Cole-
man, Dept. of Sociology, Univ. of Chi-
cago, Chicago 37, Ill.). 28-29 Dec.

American Statistical Assoc. (R. F.
Winch, Dept. of Sociology, Northwestern
Univ., Evanston, Ill.). 29-30 Dec.

Association of American Geographers
(A. Cutshall, Univ. of Illinois, Navy Pier,
Chicago 11). 29 Dec.

Association for Computing Machinery
(W. F. Cahill, Goddard Space Flight Cen-
ter, Silver Spring, Md.). 29 Dec.

Astronomical League (E. Halbach, 2971
S. 52 St., Milwaukee 19, Wisc.). 26 Dec.

Beta Beta Beta (Mrs. F. G. Brooks, P.O.
Box 515, Ansonia Station, New York 23).
27-28 Dec.

Chicago Acad. of Sciences (R. A. Ed-
gren, Chicago Acad. of Sciences, 2001 N.
Clark St., Chicago 14, Ill.). 29-30 Dec.

Conference on Scientific Communica-
tions (G. L. Seielstad, Applied Physics
Lab., Johns Hopkins Univ., Silver Spring,
Md.). 28-29 Dec.

Conference on Scientific Manpower (T.
J. Mills, National Science Foundation,
Washington 25). 28 Dec.

Ecological Soc. of America (W. C. Ash-
by, Dept. of Botany, Univ. of Chicago,
Chicago 37, Ill.). 28-30 Dec.

Honor Soc. of Phi Kappa Phi (L. R.
Guild, 634 S. Western Ave., Los Angeles
5, Calif.). 30-31 Dec.

Illinois Geographical Soc. (Miss M.
Grant, Morton Junior College, Cicero,
I111.). 28 Dec.

Institute of Management Sciences (M.
M. Flood, College of Engineering, Univ.
of Michigan, Ann Arbor). 29 Dec.

Metric Assoc. (J. T. Johnson, Ravens-
wood YMCA, 1725 Wilson Ave., Chicago
40, I1L.).

Mycological Soc. of America (D. P.
Rogers, Dept. of Botany, Univ. of Illinois,
Urbana).

National Assoc. of Biology Teachers
(H. E. Weaver, 202 Men’s Old Gym, Univ.
of Illinois, Urbana). 26-30 Dec.

National Acad. of Economics and Po-
litical Science (J. Rothrock, Pan American
Union, Washington 6). 29 Dec.

National Assoc. for Research in Science
Teaching (J. C. Mayfield, Univ. of Chi-
cago, Chicago 37, Ill.). 26-30 Dec.

National Assoc. of Science Writers (P.
Fraley, Evening Bulletin, Philadelphia,
Pa.). 27 Dec.

National Geographic Soc. (W. R. Gray.
NGS, 16 and M Sts., NW, Washington
6). 30 Dec.
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AST

MICROSCOPIC
SLIDE LABELING

Fast—convenient and ac- “tissue - high”  thickness.
curate! Simply pull tab They accept pen, pendil,
and label “pops’ out. The ball point or typewriter
pressure - sensitive  labels marking. 1000 labels per
are dispensed one at a carton in 3" x 7" or
time and are available in 7" x 7" plain or pre-
two sizes; standard and printed.

Write for detailed information and the
name of your nearest TIME distributor.

SELF.STicRiInNG

llﬂ[[: PROFESSIONAL TAPE co., INC.
vinTtcoareof/ 355 Burlington Ave. Riverside, Ill.

Hill-Baldes Thermo-electric
Osmometer

Produced by—
ROSEMOUNT
ENGINEERING

COMPANY

DIAGRAM OF VAPOR
PRESSURE THERMOCOUPLES

Cu Cu

Constantan
émm S

- REC OSMOMETER
The REC OsMOMETER utilizes a dy- has wide application
namic thermoelectric method of l In the field of biology for
measuring osmotic pressure origi- -:Xag‘g?gtl'fo’hﬂfj °;g“|’:l'&spt:§2|

4 % ur , urine,

nally described by Hill and Baldes. contents, the tissue fluids of
It is a highly sensitive, accurate insects.
microapparatus. Operates on the 2 Inchemistry to aid in the deter-
comparison of the rates of evapora- e ;"nlgaggge?f thg'rgcc‘t’;flfsl‘fc‘g'g';;
tion of an unknown solution and a complex solutes,
known or reference solution. The In physical chemistry and
osmotic pressure of the unknown 3.thermodynam|csto determine
solution can be calculated as a func- osmotic coefficients, activity
: coefficients, dissociation con-
tion of the vapor pressure or tem- stants and other thermody-
perature difference between the

namic variables.
solutions. In plant physiology and

» Pathology it can be used to
® determine the characteristics
of plant fluids as a function
of temperature and gaseous
environment,

MEDICAL INSTRUMENTS DEPARTMENT

ROSEMOUNT ENGINEERING COMPANY

4890 West 78th St. * Minneapolis 24, Minn.

WRITE TODAY for
Bulletin No, 75927

R

A compact /3.5
system vyielding high

Designed to yield monochromatic illumination at wave-
lengths ranging between 220 and 2,800 millimicrons

in the ultra-violet, visible and infrared regions.

Compact and flexible, Monochromators are convenient to
use with microscopes, colorimeters, photometers and
similar instruments, and can be set up with auxiliary
equipment for making transmission, absorption,
emission, radiation, reflection, fluorescence and
phosphorescence measurements or irradiation purposes.

Farrand Grating

MONOCHROMATOR

FARRAND OPTICAL CO., INC.

Technical data available on request

EFF

PRsrapwararoRprd BRONX BLVD. AND EAST 238th STREET e NEW YORK 70, N. Y.

Engineering, Research, Development, Design and Manufacture of Precision Optics, Electronic and Scientific Instruments
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DIRECT USE—without auxiliary
amplification

DIRECT WRITING—without servos or
linkage drives

&

You get them both with the new ESTERLINE-ANGUS

RECORDING D.C.

Here's the recording instrument of a thou-
sand-and-one uses in every field of re-
search and production.

Ranges: 0 to 50 microamperes with ap-
proximately 200 ohms input resistance.
Also 0-10/50/200 millivolts D.C.

Power Supply: 120 volts, 60 cycles.
Response: 1 second, independent of ex-
ternal circuit resistance.

MICROAMMETER

It's ruggedly built for continuously reliable
results in rough use. It's quickly and easily
set up. Send for Catalog Section No. 41.

The Esterline-Angus Company

No. 1 in fine Graphic Instruments for more
than 50 years.

DEPT. L, P. 0. BOX 596, INDIANAPOLIS 6, INDIANA

Get UNITRON’

r's Guide and Catalogon

TELESCOPES

Observe

ASTRONOMICAL

This valuable 38-page book
is yours for the asking!

With ortificial satellites already lounched and space
travel almost a reclity, astronomy has become today's
fastest growing hobby. Exploring the skies with a tele-
scope is a relaxing diversion for father and son alike.
UNITRON's handbook contains full-page illustrated
articles on astronomy, observing, telescopes and acces-
sories. It is of interest to both beginners and advanced
amateurs.

Contents include —

Observing the sun,
moon, planets and
wonders of the sky

Constellation map

Hints for observers
Glossary of telescope terms
How to choose a telescope
Amateur clubs and research
programs

I )

INSTRUMENT DIVISION of UNITED SCIENTIFIC CO.
204-206 MILK STREET = BOSTON 9, MASS.

Please rush to me, free of charge, UNITRON's new Observer’s
I Guide and Telescope Catalog. 4X-1

o

|
|
L___—_____J
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Daiac LABORATORIES

Over 250 New Reagents for
Medical Research and Biochemical Testing

Carbobenzoxy chloride
Peptide synthesis

2-Hydroxy-3-Naphthoic acid hydrazide
Ketosteroids and carbonyl groups

Fluorescein and Rhodamine isothiocyanate
Fluorescent antibody

LNA®
Leucine aminoc peptidase substrate
DDD-L2,2'-Dihydroxy-6,6'-dinaphthyl

disulfide]
Sulfhydryl groups

HABA L[2,4-Hydroxyazobenzenejbenzoic
acid
Albumin and protein binding

Lauroyl cheline chloride
Choline esterase

beta-Naphthyl caprylate
Lipase substrate

6-Bromo-2-naphthyl-B-D-glucuronide
B-Glucuronidase

NITRO BT®
Corticosteroid assay

5-Bromoindoxyl acetate
Esterase

Write for catalog today.
Custom Syntheses Invifed

THE B,Oﬂffll CHEMICAL COMPANY

00 LANGDON ‘JTH&E! « PO BOX 9522
=
PHILADELPHIA 24, PA

National Science Teachers Assoc. (R.
H. Carleton, NSTA, 1201 16 St., NW,
Washington, D.C.). 26-30 Dec.

National Soc. for Medical Research (R.
A. Rohweder, NSMR, 920 S. Michigan
Blvd., Chicago 5, Ill.). 29 Dec.

National Speleological Soc. (T. C. Barr.
Jr., Tennessee Polytechnic Inst., Cooke-
ville, Tenn.). 28 Dec.

Philosophy of Science Assoc. (W. A. R.
Ley, Roosevelt College, Chicago, Ill.). 28
Dec. :

Scientific Research Soc. of America (D.
B. Prentice, 56 Hillhouse Ave.,, New
Haven 11, Conn.). 29 Dec.

Sigma Delta Epsilon (Miss E. S. Ander-
son, Stratford Hotel, 25 E St.,, NW, Wash-
ington, D.C.). 26-30 Dec.

Society for General Systems Research
(R. L. Meier, Mental Health Research
Institute, Univ. of Michigan, Ann Arbor).

Society for the History of Technology
(M. Kronzberg, Dept. of History, Case
Inst. of Technology, Cleveland, Ohio).

Society of the Sigma Xi (T. T. Holme.
56 Hillhouse Ave., New Haven 11, Conn.).
29 Dec.

Society of Systematic Zoology (R. E.
Blackwelder, Southern Illinois Univ., Car-
bondale). 26-30 Dec.

Tau Beta Pi Assoc. (R. H. Nagel, Univ.
of Tennessee, Knoxville). 27 Dec.

United Chapters of Phi Beta Kappa (C.
Billman, 1811 Q St., NW, Washington,
D.C.). 29 Dec.

27-30. American Anthropological Assoc.,
Mexico City. (W. S. Godfrey, Jr., Logan
Museum, Beloit College, Beloit, Wisc.)

27-30. American Astronomical Soc.,
Cleveland, Ohio. (J. A. Hynek, Smith-
sonian Astrophysical Observatory, 60
Garden St., Cambridge 38, Mass.)

27-30. American Folklore Soc., Mexico
City. (MacE. Leach, 110 Bennett Hall,
Univ. of Pennsylvania, Philadelphia 4.)

27-30. American Statistical Assoc..
Washington, D.C. (D. C. Riley, 1757 K
St., NW, Washington 6.)

27-30. Institute of Mathematical Statis-
tics (weather control), Washington, D.C.
(J. Neyman, Statistical Lab., Univ. of
California, Berkeley 4.)

28-29. American Chemical Soc. (Div.
of Industrial and Engineering Chemistry),
symp., Baltimore, Md. (M. A. H. Emery,
ACS, 18 and K Sts., NW, Washington
D.C)

28-29. Industrial Relations Research
Assoc., Washington, D.C. (E. Young, Ster-
ling Hall, University of Wisconsin, Madi-
son.)

28-29 Mechanism of Interfacial Reac-
tion, American Chemical Soc., annual
symp, Baltimore, Md. (H. E. Hoelscher,
Chemical Engineering Dept., Johns Hop-
kins Univ., Baltimore, Md.)

28-29. Lepidopterists’ Soc., 10th annual,
Ann Arbor, Mich. (E. G. Voss or W. H.
Wagner, Dept. of Botany, Univ. of Mich-
igan, Ann Arbor.)

28-29. Northwest Scientific Assoc., Spo-
kane, Wash. (W. B. Merriam, Dept. of
Geography, State College of Washington,
Pullman.)

28-30. American Economic Assoc.,
Washington, D.C. (J. W. Bell, Northwest-
ern Univ., 629 Noyes St., Evanston, Ill.)
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Scientific Publications

QUIMBY, FEITELBERG AND SILVER—RADIOAC-
TIVE ISOTOPES IN CLINICAL PRACTICE. 451
pages. 97 illustrations. $10.00

GOLDBERGER—A PRIMER OF WATER, ELEC-
TROLYTE AND ACID-BASE SYNDROMES. New.
322 pages. 38 tables, charts and diagrams. $6.00

SOINE AND WILSON—ROGERS’ INORGANIC
PHARMACEUTICAL CHEMISTRY. 6th edition.
705 pages. Illustrated. $9.50

CLAUS—GATHERCOAL ‘AND WIRTH PHARMA-
COGNOSY. 3rd edition. 731 pages, 7” x 10”. 306 il-
lustrations and 1 plate in color. $12.50

FAUST—ANIMAL AGENTS AND VECTORS OF
HUMAN DISEASE. 660 pages. 216 illustrations and
9 plates, 1 in color. 12 tables. $9.75

FAUST AND RUSSELL—CRAIG & FAUST’S CLINI-
CAL PARASITOLOGY. 6th edition. 1078 pages. 346
illustrations and 7 plates in color. 28 tables. $15.00

BELL—A TEXTBOOK OF PATHOLOGY. 8th edi-
tion. 1028 pages. 545 illustrations and 5 plates in
color. $14.50

BOYD—-INTRODUCTION TO MEDICAL SCIENCE.
#th edition. 304 pages. 124 illus. and 3 plates in color.
$4.50

SIMMONS AND GENTZKOW-MEDICAL AND
PUBLIC HEALTH LABORATORY METHODS.
6th edition. 1191 pages. 115 illus. and 9 plates in
color. 129 tables. $18.50

THIENES & HALEY—-CLINICAL TOXICOLOGY.
3rd edition. 457 pages. Illus. 33 tables. $6.50

SMITH AND JONES—VETERINARY PATHOLO-
GY. 959 pages, 77 x 10”. 661 black and white illus-
trations on 263 figs. and 6 in color on 1 plate. $17.50

LEVINSON AND MacFATE—CLINICAL LABORA-
TORY DIAGNOSIS. 5th edition. 1246 pages. 244
illus. and 18 plates, 11 in color. 142 tables. $12.50

QUICK-HEMORRHAGIC DISEASES. 451 pages. 1l-
lustrated. 81 tables. $9.50

WINTROBE—CLINICAL HEMATOLOGY. 4#th edi-
tion. 1184 pages. 236 illustrations and 20 plates, 18
in color. 65 tables. $15.00

REDDISH—ANTISEPTICS, DISINFECTANTS,
FUNGICIDES & CHEMICAL & PHYSICAL STERI-
LIZATION. 2nd edition. 975 pages. 67 illustrations.
134 tables. $15.00

GRAY’S ANATOMY OF THE HUMAN BODY. New
27th edition. Edited by CHARLES MAYO GOSS,
M.D. 1458 pages, 7” x 10”. 1174 illustrations, mostly
in color. $17.50

BUCHANAN-FUNCTIONAL NEURO-ANATOMY.
3rd edition. 362 pages, 7”x10”. 273 illustrations, 18
in color. $7.50

STARLING—PRINCIPLES OF HUMAN PHYSI-
OLOGY. I2th edition. 1283 pages. 721 illus., some
in color. $12.50

WOHL AND GOODHART-MODERN NUTRI-
TION IN HEALTH AND DISEASE: Dietotherapy.
New 2nd edition. Ready early 1960.

CHANDLER—-DECIDUOUS ORCHARDS. 3rd edi-
tion. 492 pages. 128 illustrations. $7.50

CHANDLER—EVERGREEN ORCHARDS. 2nd edi-
tion. 535 pages. 84 illustrations. $8.50

LEA & FEBIGER

Washington Square  Philadelphia 6, Pa.
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BRAND NEW!

Electric Furnace

BUILT FOR LABORATORY USE!

4" Wide
9" Deep

- 3% High

TYPE 2000

fully automatic . ..

just dial desired temperature

Here is the new THERMOLYNE Type 2000 Electric Furnace,
specifically designed for laboratory use . . . engineered to
hold preset temperatures within close limits by means of a
potentiometric control system. Instrument is practically im-
mune to vibration, dust and dirt, and will give long, trouble-
free life. Of rigid, braced construction, THERMOLYNE Type
2000 Furnace is equipped with long-life heating elements
embedded in special, interchangeable plates that give fast,
even heat distribution. Chamber is sealed in high-tempera-
ture insulation. Operating temperatures to 1650°F con-
tinuous, 1900°F intermittent. 115 and 230 volts. Chamber
size 4”7 x 3%” x 9”.

o CONVENIENT

Just dial temperature desired.
Easy - to - read spotlight dial
shows temperature setting of
controller. Snap-fast action
produces highly accurate heat-
ing.

o AUTOMATIC

Preset temperatures are held
within close limits by poten-
tiometric control system.

o WELL CONSTRUCTED

Furnace case is rigidly formed
and braced; long-life heating
elements are protected by
special refractory plates.

o DEPENDABLE

Cireuit is ‘‘fail safe’’ in case
of any mulfunction . . .
thermocouple break protection
is also provided.

PRICE COMPLETE $247.50

Write for literature and name of nearest dealer.

THERMO ELECTRIC MFG. CO.
495 Huff Street, Dubuque, lowa
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28-30. American Philosophical Assoc.
(eastern div.), New York, N.Y. (L. Gar-
vin, Dept. of Philosophy, Univ of Mary-
land, College Park.)

28-30. American Physical Soc., Pasa-
dena, Calif. (K. Darrow, APS, Columbia
Univ., 116 St. and Broadway, New York,
N.Y.)

28-30. Econometric Soc., Washington,
D.C. (R. Ruggles, Dept. of Economics,
Yale Univ., New Haven, Conn.)

28-30. Western Soc. of Naturalists,
Los Angeles, Calif. (Y. U. Amrein, Dept.
of Zoology, Pomona College, Claremont,
Calif.)

28-31. Phi

Delta Kappa, Columbia,

Mo. (A. G. Clark, 316 Dalzell Ave., Ben
Avon, Pittsburgh 2, Pa.)

28-16. Bahamas Surgical Conf., Nas-
sau. (B. L. Frank, P.O. Box 4037, Fort
Lauderdale, Fla.)

January

1-5. Electrochemical Soc., Chicago, Ill.
(Electrochemical Soc., Inc., 216 W. 102
St., New York 25.)

1-5. Institute of Geographers, annual
conf., Southampton, England. (A. E.
Smailes, Queen Mary College, Univ. of
London, Mile End Rd., London, E.1.)

3-9. Indian Science Cong. Assoc., 4th,

HAS THE MODERN
BALANCES FOR

SCIENTIFIC
RESEARCH

PRODUCTION
CONTROL

MANUFACTURING

M-5
MICRO BALANCE

| the M-5 micro balance with a precision of ==0.001 mg

sorting balances

the W8,/11 remote-control unit with a capac-
¥ ity of 8 kg and a precision of =1 mg;

rapid-weighing control balances precise to +1 mg

precision scales with wide optical range and
practical taring device;

automatic electronic filling, check-weighing and

L the new recording balances

Write to us for full information on the complete
line of fine Mettler weighing instruments.

METTLER INSTRUMENT CORPORATION

HIGHTSTOWN, NEW JERSEY
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Bombay. (B. W. Prasad, ISCA, Lakshmi
Niwas, Georgetown, Allahabad 2, India.)

5-7. Recent Mechanical Engineering De-
velopments in Automatic Control, symp..
London, England. (Institution of Mechani-
cal Engineers, 1 Birdcage Walk, London,
S.W.1.)

6-8. Northeastern Weed Control Conf.,
14th annual, New York, N.Y. (M. G.
Wiltse, Chairman, Public Relations Com-
mittee, Dow Chemical Co., 916 Shoreham
Bldg., 15 and H Sts., NW, Washington 5,
D.C)

7-10. Radioactive Isotopes, 4th intern.
symp., Bad Gastein, Austria. (R. Hofer,
Isotopen-Laboratorium, II. Medizinische
Universitats Klinik, 13, Garnisongasse,
Vienna 9, Austria.)

8-11. Sanitary Engineering Conf., ASCE.
Cincinnati, Ohio. (E. S. Kirkpatrick.
ASCE, 33 W. 39 St.,, New York 18.)

11-13. American Acad. of Allergy.
Hollywood-by-the-Sea, Fla. (J. O. Kelley,
756 N. Milwaukee St., Milwaukee 2, Wisc.)

11-13. Arctic Geology, 1st intern. symp.
Calgary, Alberta, Canada. (D. W. R. Wil-
son, Arctic Symposium Committee. P.O.
Box 100, Calgary, Alberta, Canada.)

11-13. Reliability and Quality Control,

natl. symp., Washington, D.C. (N. S.
Hibshman, AIEE. 33 W. 39 St., New
York 18.)

11-15. Society of Automotive Engineers,
annual, Detroit, Mich. (R. W. Crory, Meet-
ings Operation Dept., SAE, 485 Lexington
Ave., New York 17.)

11-25. Effects of Atomic Radiation,
New York, N.Y. (R. Appleyard. Scientific
Committee on the Effects of Radiation,
United Nations, New York 17.)

12-15. Society of Plastics Engineers,
16th annual conf., Chicago, Ill. (T. A. Bis-
sell, SPE, 65 Prospect St., Stamford,
Conn.)

14-18. American Inst. of Mining, Metal-
lurgical, and Petroleum Engineers, annual,
New York, N.Y. (E. O. Kirkendall.
AIMMPE, 29 W. 39 St., New York 18))

17-30. Bahamas Medical Serendipity
Conf., 2nd, Nassau. (B. L. Frank, P.O.
Box 4037, Fort Lauderdale, Fla.)

18-21. American Astronautical Soc..
6th annual, New York, N.Y. (A. P. Mayer-
nik, AAS, 6708 53 Rd., Maspeth 78, N.Y.)

19-21. American Meteorological Soc.,
40th annual, Boston, Mass. (K. C. Spengler.
3 Joy St., Boston.)

19-21. Congenital Malformations, CIBA
symp. (by invitation only), London, Eng-
land. (G. E. W. Wolstenholme, 41 Portland
Pl., London, W.1.)

21-23. American College of Surgeons,
Louisville, Ky. (H. P. Saunders, 40 E. Erie
St., Chicago 11, IIL.)

23-28. American Acad. of Orthopedic
Surgeons, Chicago, Ill. (J. K. Hart, 116 S.
Michigan, Chicago 3.)

24-29. American Rocket Soc., Princeton,
N.J. (J. J. Harford, ARS, 500 Fifth Ave.,
New York 36.)

25-28. Institute of the Aeronautical
Sciences, 28th annual, New York, N.Y.
(IAS, 2 E. 64 St., New York 21.)

25-28. Plant Maintenance and Engineer-
ing Show, Philadelphia, Pa. (R. S. Wol-
cott, Clapp & Poliak, 341 Madison Ave.,
New York 17.)

(See issue of 13 November for comprehensive list)
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These energy-storage and discharge
capacitors represent G-E custom de-
sign for optimum cost per joule in
applications ranging from a few units
to million-joule banks.

GENERAL ELECTRIC CAPACITIVE
SYSTEMS, backed by over 30
years of research and develop-
ment, provide the optimum
combination of system effi-
ciency, speed of discharge and
economy of operation for
pulsed power research prob-
lems.

A COMPLETE G-E SYSTEM, ca-
pacitors and associated equip-
ment, can be designed into a
package to store energy meas-
ured in a few or millions of

joules and capable of peak discharge in
fractions of a second. Coordinated in a
complete G-E package are matched charg-
ing equipment, rectifiers, controls, protec-
tive devices, racks, and various other

General Electric Energy Storage
and Discharge Capacitor Systems
Provide POWER FOR RESEARCH

components. Installation and testing are
supervised by qualified General Electric
personnel to assure peak performance.

WHEN YOUR WORK demands controlled
power for research with wind tunnels,
plasma generators, ionic propulsion de-
vices, or similar equipment, General Elec-
tric offers a single source of supply.

FOR OPTIMUM COST PER JOULE and max-
imum service life commensurate with duty
cycle, General Electric custom designs ca-
pacitors, in a wide range of ratings, to fit
your particular installation requirements.

FOR FURTHER INFORMATION contact your
nearest Apparatus Sales Office or sales
representative, or write Section 447-15,
General Electric Co., Schenectady 5, N. Y.

Progress /s Ovr Most Important Product

GENERAL @3 ELECTRIC

LECTIN
Purified

*PATENT PENDING
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ANOTHER DISCOVERY OF HYLAND RESEARCH...ANTI-M LECTIN

Hyland’s continuing search for
better products for faster,
no-guesswork technics has in the
lectin field alone introduced
Anti-A1 (1957), Anti-H (1958)
and now Anti-M and Anti-N,

Continuing research in the blood
diagnostic field at Hyland Laboratories
has isolated another lectin reagent

— a plant hemagglutinin which is
specific for factor M. Prepared from
the seed of Iberis amara,* this water-
clear, stable extract produces

clear-cut agglutination of specimens
containing factor M.

Also announcing ANTI-N LECTIN

Hyland now offers the first commercially
available Anti-N Lectin, a plant
hemagglutinin prepared from the

seed of Vicia graminea. This water-
clear, stable extract produces

sharp, easy-to-read agglutination of
specimens containing factor N.

Both M and N tests are performed

by the test tube method, using

2 drops of lectin and 1 drop of

saline washed cells. After 20

minutes, mixture is centrifuged

for one minute. Positive

reactions are clearly evident by
macroscopic clumping.
SUPPLIED:

Anti-M Lectin (Purified), 2 cc
dropper vials, $7.50 per vial
Anti-N Lectin (Purified), 2 cc
dropper vials, $7.50 per vial

HYLAND LABORATORIES
4501 Colorado Blvd.,
Los Angeles 39, Calif,
160 Lockwood Ave.,
Yonkers, N. Y.
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NEW KONTES DUALL
TISSUE GRINDER

In actual use

MUCH QUICKER ...
MORE THOROUGH

Two-Stage Grinding
Makes The Difference!

Minced—ready to grind
Grinding in conical section permits
clearance to be varied depending on the
relative positioning of pestle and tube.
This permits adjustment for size and
toughness of sample. When particle size
is reduced, the material is forced past
cylindrical area for final, fine homog-
enization.
K-88545 Tissue Grinder, Duall
Size B c D E

Caua:-\tu ml

(rod inserted. 5 10 30 50
Each $9.05 980 1115 1445
One minute later—ground sample in suspension

E;g - ¢

KONTES

Vineland, New Jersey
First Choice For Quality Technical Glassware

Midwest Distributor: Research Apparatus, Inc., Wauconda, lll.
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New Products

The information reported here is obtained from
manufacturers and from other sources considered
to be reliable. Neither Science nor the writer as-
sumes responsibility for the accuracy of the in-
formation. A coupon for use in making inquiries
concerning the items listed is included in the post
card insert.

B ANTENNA-PATTERN INTEGRATOR Uses
a synchro-driven sampler to provide
1000 samples of antenna signal for
360-deg rotation of the antenna. The
integral sum, proportional to power
radiated, is read out on decimal count-
ing units with accuracy said to be
*+(0.5 percent of maximum count. The
instrument may be applied generally to
integration of a-c or d-c signals in re-
spect to shaft rotation. (Scientific-
Atlanta Inc., Dept. Sci241, 2162 Pied-

mont Rd., NE, Atlanta 9. Ga.)

B MICROWAVE WATTMETER is powered
by a mercury cell and provides power-
measurement ranges of 0 to 1 mw and
0 to 10 mw, or —10 to 0 dbm and O
to 10 dbm. Measurements over addi-
tional ranges may be accomplished
through use of couplers and attenua-
tors. Accuracy is said to be =5 percent
of full scale. Dimensions are 6 by 2%
by 2% in. and weight is 1 Ib. (Radar
Measurements Corp., Dept. Sci242, 190
Duffy Ave.. Hicksville, N.Y.)

® MICRO-PIPETTER has a maximum
capacity of 1 ml and will measure sam-
ples as small as 0.001 ml. Accuracy is
said to be =2 percent for a 0.001-ml
sample and *0.25 percent for a 0.1-ml
sample. The pipette is hydraulically op-
erated with integral well and valve as-
sembly. All metal parts are stainless
steel or aluminum; the pipette itself is
Kel-F. Vertical travel is 7Y% in.; hori-
zontal travel is 42 in. (Nuclear-Ohio,
Inc., Dept. Sci243, Bay Village, Ohio)

B [ ABORATORY FURNACE of resistance
type operates at temperatures to
5000°F. Heating chamber is 4 in. in
diameter and 8 in. high. The furnace
uses an inert-gas atmosphere with a
graphite heating element and carbon
insulation. Power supply, gas control
valves, pyrometers, and fittings for
cooling are supplied. Automatic tem-
perature controls can be furnished.
Power input is 15 kw at 4500°F. (Cur-
tiss-Wright Corp., Dept. Sci245, P.O.
Box 689, Santa Barbara, Calif.)

® HIGH-TEMPERATURE SOURCE is a small
plasma generator powered by a stand-
ard welding generator. The unit is
basically a high-intensity electric arc
consisting of a water-cooled tungsten
cathode and a copper anode. Com-
mercial bottled gas is used to produce
the jet. Temperature range is said to

THELCO

Favored for dependable, economical
operation Thelco Ovens and Incubators
serve almost every laboratory.

Thelcos provide a temperature range
up to 200°C with uniformity equal to
the most expensive cabinets...the only
cabinets to combine low initial invest-
ment with such performance...backed
by published test figures.

Such construction features as glass wool
blanket insulation on all sides, black
heat elements, all welded construction,
and chrome plated hardware are gen-
erally available only in higher priced
cabinets. Thelco offers them at budget
prices.

You can buy a Thelco for as little as
$85 and the big 10 cu. ft. incubator
for $375. You benefit from a choice of
models — gravity convection, forced
draft, vacuum etc.

Thelco cabinets are stocked by nation-
wide distributors . . . can always be
promptly delivered ... parts and serv-
ice are just a “phone call away".

For full details write for Bulletin 376C,

Thelco cabinets. . . like the new
%— ... are built by

SINCE 1920

PRECISION
SCIENTIFIC CO.

3735 West Cortland St., Chicago 47, IlI.
Local Offices in Chicago » Cleveland « Houston
New York « Philadelphia « San Francisco
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The Latest IHIERFERENGE FILTERS
ANNUAL REVIEWS ||| o fetots morow specat bons

PSYCHOLOGY PLANT PHYSIOLOGY
Vol. 10 (Jan. 1959) Vol. 10 (June, 1959)

ENTOMOLOGY BIOCHEMISTRY
Vol. 4 (Feb. 1959)  Vol. 28 (July, 1959)

PHYSIOLOGY PHYSICAL CHEMISTRY
Vol. 21 (Mar. 1959) Vol. 10 (Sept. 1959) ; —~

MEDICINE MICROBIOLOGY
Vol. 10 (May 1959) Vol. 13 (Oct. 1959)

NUCLEAR SCIENCE Spectral Range: 34(?-9.00 millimicrons
Vol. 9 (Dec. 1959) Peak Transmission: 40%

Half Peak Width: 8-12mp
Size: 2”7 x 27

A\

(To be in Science Library Exhibit)

For
. Colorimetry
$7.00 pos'rpcld (U.S.A.),’ $7.50 pOSprid Fluorimetry
(elsewhere) Flame Photometry

also microscopy, pho'omncrogrophy, microcolorimetry, refractometry,
polarimetry, Ilghf _scattering measurements, and for many other
applications requiring monochromatic light in the visible, near-

ANN U AL REVl EWS' I NC vltraviolet, and near-infrared range.

Write for Bulletin #180 to
Grant Avenue, Palo Alto, California PHOTOVOLT CORP.
95 Madison Avenue New York 16, N.Y.

MINIATURE HUMAN SKELETON

In Durable, Washable Synthetic Bone

Accurately Scaled
Lightweight - Weighs Less Than 20 Pounds

Only 26 Inches Tall

Designed for use in high school biology courses, the miniature skelton has
proved of value in psychology, health, safety, first aid, and physical education
courses. The low price enables the smaller schools to have at least one skeleton in
the science department. The skeleton, with wooded case, weighs less than 20
pounds making it easy to carry from room to room.

The wooden case is constructed to permit the rotation of the skeleton within
the case. An illustrated key card on the door identifies the principal bones. This
arrangement permits a student to study the guide and skeleton together in
order to more easily understand the skeleton. If desired, the skeleton can be
removed from the case and hung in a more convenient place. The hook on the
skull provides for attachment to other types of support.

Each skeleton includes an attractive wooden ecase, plastic skeleton cover,
and an illustrated key ecard.

ZK500. MINIATURE SKELETON, Painted. The ZK510. MINIATURE SKELETON. The skeleton is

the same as ZKS500, but the muscular o s and

seular origins e pai i , @ 8 8-
S 1 - 2 Rl I_)‘ nted in red, and the mu insertions are not p.nnlul Many teacl prefer
cular insertions are in blue on one side of the to paint the muscular m ertions and origir them-
skeleton. Complete, with wooden case, plastic se and the ”Iff aces ”{ these skeletons readily
S accept paint. Complete with aitractive wooden case,
x L T 9 strated key ecarc 2
skeleton cover, and 2 illustrated key cards. illustrated key casd. and plastic cover.

Each, $137.00 Each, $115.00

W. M. WELCH SCIENTIFIC COMPANY
Full Life-Size Skeleton DIVISION OF W. M. WELCH MANUFACTURING COMPANY
available af $212.00. ESTABLISHED 1880
1515 Sedgwick Street, Dept. E, Chicage 10, lllincis, U.S.A,

Manufacturers of Scientifie Instruments and Laboratory Apparatus

No. ZK500
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be from 2500° to above 12,000°F, and
operation at 5 kw power level is said to
be possible for an almost unlimited
period. Available nozzles are 0.25,
0.375 and 0.50 in. in inside diameter.
(Avco, Dept. Sci247, 201 Lowell St.,
Wilmington, Mass.)

W INDUCTION-HEATING UNIT, specially
designed for processing semiconductors
and other conductive materials, oper-
ates at approximately 4 Mcy/sec with
output power of 10 kw. This output is
furnished at a work station centrally
located on the front panel. Power con-
sumption is 20 kva max, 230/460 volt,
three phase, 60 cy/sec, at 90 percent
power factor. Cooling-water consump-
tion at full load is 6 to 7 gal/min at
80°F. Outside dimensions are 40 by 40
by 76 in. (Lindberg Engineering Co.,
Dept. Sci256. 2450 W. Hubbard St.,
Chicago 12, Il1.)

® STRIP-CHART RECORDER of potenti-
ometer type is a two-channel recorder
with both pens traversing the full width
of a 5-in. chart. Range is adjustable
from 0 to 9 mv to 0 to 150 mv. Zero
can be set anywhere. Chart-speed op-
tions range from ¥ in./hr to 8 in./min.
Full-scan balancing time is 1 second,
and accuracy is said to be =1 percent of
full scale. Portable and panel-mounting
versions are available. (Varian Asso-
ciates, Dept. Sci257, 611 Hansen Way,
Palo Alto, Calif.)

B PACKAGED TRANSFORMER PRIMARY is
a toroidal coil of 400 turns on a strip-
wound silicon-steel core. To obtain
high alternating currents at a desired
low voltage, the proper number of
turns is wound through the center
opening. Rating is 120 volts, 50 to 60
cy/sec, and 150 va output. The device
can also be used in reverse as a cur-
rent transformer. (Superior Electric
Co., Dept. Sci248, 83 Laurel St., Bris-
tol, Conn.)

B TWO-COORDINATE MEASURING COM-
PARATOR covers a plate area up to 18
by 18 in. Calibrated screws read to 1 u
along the entire length. Magnification
of the observing microscope is variable
between 12 and 28. Position of the ro-
tary-stage vernier is readable to 20 sec
through 360 deg. A filter magazine
permits enhancement of contrast, and
a choice of four reticle shapes is pro-
vided. Stage position is automatically
recorded by depression of a foot switch.
(David W. Mann, Inc., Dept. Sci261,
Lincoln. Mass.)

® STRAIN-GAGE INDICATOR is a disk-type,
null-balance unit using a servo-driven
slidewire to balance an internal bridge
circuit. Specified accuracy is =+0.15
percent of full scale. Less than 1 square
foot of panel area is required for mon-
itoring. (Baldwin-Lima-Hamilton Corp.,
Dept. Sci251, 42 Fourth Ave., Waltham
54, Mass.)

AMINCO

(HROMATOGRAPH

first on the market with

an R. F. Detector

9
Three types of detectors offer a high degree of sensitivity and ﬁ

versatility . . . The R. F. Detector makes possible the measure- =
ment of components previously undetectable by other means
.« . a Thermistor Detector is provided for high sensitivity work
a Hot Wire Filament Detector for extremely

up to 260° C . ..
high temperatures up to 500° C.

Aminco's Thermistor Detector

tures.

Either gas, liquid or solid samples may be injected easily at
WAIST LEVEL without loss of sample in the Aminco's Chroma-
tograph. Capillary as well as conventional columns are avail-
able; samples may be run through both columns in series, with
simultaneously with separate

two detectors in
recorders.

operation

Send for free Aminco Bulletin 2320—B

maintains top sensitivity up
through 300° C, unlike many other chromatographs in which
Thermistor sensitivities diminish radically at elevated tempera-
This is illustrated in the following curve.

4

" all :‘.:

P

AMERICAN INSTRUMENT CO.,INC.

8030 GEORGIA AVE., SILVER SPRING, MD.
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® RECORDING ATTACHMENT permits con-
version of two-pan analytical balance
for automatic plotting of weight chang-
es. Range is continuously variable from
10 mg to 5 gm full scale. The attach-
ment is designed to be used with a
potentiometric recorder of at least 5.5-
mv sensitivity. The converter comprises
an amplifier and a balance attachment.
The latter consists of a differential
transformer that produces an a-c volt-
age proportional to balance-arm deflec-
tion, and a restoring coil that applies a
field to restore balance. Part of the
voltage required to provide the latter
field is recorded. The recorded signal is
said to be a linear function of weight
within =1 percent of full scale. Effects
of balance vibration are filtered elec-
trically. (Fisher Scientific Co., Dept.
Sci258, 717 Forbes St., Pittsburgh 19,
Pa.)

® TEST TUBE MIXER accommodates 15-
and 16-mm test tubes using a separate
shaded-pole motor for each tube. Rota:
tional speed is 3000 rev/min. A special
motion is said to create a vortex that
produces rapid mixing. Capping of tube
is unnecessary. A four-tube and a two-
tube model are available. (Kraft Manu-
facturing Co., Dept. Sci252, 68-60
140th St., Flushing 67. N.Y.)

W CLOT TIMER is a bench-top unit with
a self-contained heat source that main-
tains reagents at 37°C. Addition and
mixing of reagents is synchronized with
the start of a digitally reading timer.
The timer stops automatically when a
transistorized detector circuit senses
the endpoint of the reaction. Reaction
time is displayed to the nearest 0.1 sec.
(Mechrolab, Inc.. Dept. Sci249, 601
Main St.. Redwood City 1, Calif.)

® MEASUREMENT MICROPHONES include
the model 4131 cartridge with flat free-
field response from 20 to 18,000 cy/sec
and the model 4132 cartridge with a
flat pressure response conforming to
A.S.A. standard Z S 24.8-1949 L-type
microphones. Cartridges are dimen-
sionally interchangeable with the A.S.A.
standard microphone. (B & K Instru-
ments, Inc., Dept. Sci250. 3044 W.
106 St., Cleveland 11, Ohio)

® AMPLIFIER, completelv transistorized.
combines high-voltage handling ability
with high input impedance. Voltage
gain is 1.0000 = 0.0001. Input range
is =105 volts. Long-term drift is =300
wv. Input impedance is said to be
thousands of megohms and rise times
on the order of a few microseconds.
(Adage Inc., Dept. Sci253. 292 Main
St., Cambridge 42, Mass.)

JosHuUA STERN
National Bureau of Standards,
Washington, D.C.
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For DPN and DPNH

insist on the genuine

SIGMA PREPARATIONS

Sigma is probably the leading basic producer of these
important co-enzymes. Sigma Quality has always been
the World’s Highest, but now it is even higher than
before. Not yet 100%, but we are rapidly getting there.

L L LA R AR R E

Price—Far lower than any other
supplier for comparable purity:

3 DPN—95-100% Pure—$15 per gram

B DPNH Type 1—90-95% Pure—$35 per gram
(This has been our regular offering)

@ GRADE—97-100% Pure—$50 per gram
Never before has such a purity been offered
commercially.

Note: At present only limited quantities are avail-
able, but we expect to develop our production
to a routine basis over the next several
months.

PIP P IPWPP PIPPIIIIIIIIIIIDIIIIIIIIINIIIIIIIIIIIIIIIIIPIIIIIII I

3 G656 6666666666 666666666666

Delivered by AIR Anywhere in the World

e

ISOSSHHS

Also, for your convenience and to make your Enzyme
assays more reliable by eliminating decomposition of
DPNH STOCK SOLUTIONS, we offer

DPNH TYPE | PRE-WEIGHED VIALS
completely Stable At Room Temperatures

GELGEELLHE0OCVLTEELHHLHG!

DPNH.VIALS Stock No. 10 VIALS
0.2mg 340-2 2.50
& 1.0mg 340-101 6.00
4 2.0mg 340-102 11.00
o 5.0mg 340-105 15.00
X 10.0mg 340-110 21.00
24 Delivered by Parcel Post anywhere
4 . .
¢ DID YOU KNOW—the purity of Any Sigma Reagent
2 is guaranteed until consumed. No matter how old, or
2 why, if not satisfactory, please return it for replace-
2 ment. This includes ENZYMES!
<
P
{ TELEPHONE COLLECT

from anywhere in the world
Day, Station to Station,

PRospect 1-5750 %
Night, Person to Person,

Dan Broida, WYdown 3-6418

The Research.-Laboratories of
SIGMA
CHEMICAL COMPAN'Y‘

{3500 DEKALB ST., ST. LOUIS 18, MO., U. S. A.)
i
>

SEE6EE5E6566:

I P I PP IS

POV VPPV

€
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LOW LEVEL

BETA
Amperex® COUNTlNG
LOW LEVEL BEH.-.BUU.NTE.R SYSTEM

is 17" high

181, diam.
and shielding

weighs only
1100 Ibs.

Model LBS-162

Model LBS-162 Low Background System is the
simplest and most compact arrangement available
for measuring the beta activity of low-intensity
radioactive samples. It consists of the new Amperex
combination “sample” beta counter and “veto” cosmic
ray guard tube, two companion scalers modified with
anti-coincidence circuitry, an elapsed timer, and a
compact iron and mercury shield. A single cosmic
ray tube replaces up to 30 guard tubes normally
used in comparable counting systems. The resultant
simplification in circuitry, plus the elimination of
multi-guard tube malfunctions, provide a dramatic
increase in system reliability.

To achieve backgrounds on the order of 1 cpm,
approx. 1100 Ibs. of shielding is used . . . thus elimin-
ating as much as 3000 lbs. of shielding necessary
for conventional systems.

By developing the Model LBS-162 the acute need
for a reliable, ultra-sensitive counting system, which
combines accuracy and compactness at a moderate
cost, has been filled.

For full information and description write to Dept. LBS

M ATOMIC

accessories Ine.

Subsidiary of Baird-Atomic, Inc.

811 West Merrick Rd., Valley Stream, New York

Represented MNationally by ATOMIC ASSOCIATES, INC. — Offices In:
® CHICAGO ® NEW YORK ® PITTSBURGH ® PHILADELPHIA
® LOS ANGELES ® DALLAS ® WASHINGTON, D. C. ® ATLANTA
* DETROIT ® BOSTON ® SAN FRANCISCO
® |n Canada: RADIONICS LTD., Montreal
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“Multiple Unit”

MUFFLE FURNACE

Temperatures to 1850° F.

This furnace is a complete self-con-
tained unit with the temperature
indicating and controlling devices
conveniently located in the pyram-
idal base. Four interchangeable and
reversible heating units of heavy
gauge Nickel Chromium Wire in-
stalled in grooved refractory plates
completely surround the heating
chamber.

Write for Bulletin 849 for complete details.

Type Watts W, C"Iumter " Price
051-PT 1150 A 8 4 $ 145.00
052-PT 1440 VA 10 3 210.00
054-PT 2070 5% 12 4 245.00
056-PT 3400 7V 14 5 315.00
012148-PT* 6500 1y 14 8 1050.00

Operating voltage either 115 or 230 volts A.C. only except 01214B8-PT is 230 volt only.
*Avtomatic temperature control $230.00 additional.

A DIVISION OF

BASIC PRODUCTS CORPORATION

) HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN
Industrial Furnaces and Ovens, Electric and Fuel « Laboratory Furnaces « Dry Type Transformers » Constant Current Regulators

AUTOCLAVES
STERILIZERS

ALL SIZES

ALL TYPES CYLINDRICAL
FOR ALL E—
PURPOSES Factory Rebuilt

Autoclaves

STEAM-ELECTRIC GAS Also. Availobie

Write ',be' [.'wu‘,'-."(tc‘ El;g!‘urfﬁru:g Data
40 Years Manujfacturers

THE HOSPITAL SUPPLY CO., INC.
304 EAST 23 ST, NEW YORK, N.Y.
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ULTRA-VIOLET PRODUCTS, INC,

NEW Small Source
ULTRA-VIOLET
Pencil Type LAMP

8" in diameter, 3" to 5" in length

Special short-wave filter
assembly for transmit-
ting wl 2537 au. Ideal
for fluorescent examina-
tion of small areas.
High intensity, suitable
for collimator use and
laboratory instrumenta-
tion applications.

Also, complete line of
near and far ultra-violet
lamps.

For specific information
on ultra-violet lamps,
fluorescent dyes, inks,
chalks, paints, etc.,
please write:

Dept. 5-12

ULTRA-VIOLET PRODUCTS, Inc.

SAN GABRIEL, CALIFORNIA

SAN GABRIEL CALIF

Letters

(Continued from page 1530)

values of zero and 18,000 tons. On
16 July, after the test, our first measure-
ment of what had really happened gave
20,000 tons. That morning General
Groves communicated this figure to the
War Department, for transmission to
the Secretary of War and the President,
who were in Potsdam, meeting with
representatives of the United Kingdom
and the U.S.S.R.

I should perhaps add that when a
scientific panel met with the Secretary
of War’s Interim Committee on 31
May 1945, Secretary Stimson and Gen-
eral Marshall were both present. I re-
member reporting that we expected one
model of the bomb to be many times
more powerful than the other, but that
we were so uncertain of our ground
that they might turn out in quite oppo-
site order. I also remember that on that
occasion we discussed a possibility;
which had been reported to the Gov-
ernment in 1942, of developing bombs
in the multi-megaton range by the use
of fissionable material, heavy hydrogen,
and natural uranium. Here, too, our
early designs were to change with time.

ROBERT OPPENHEIMER
Institute for Advanced Study,
Princeton, New Jersey

I have seen a copy of the letter
which Robert Oppenheimer has written
you correcting statements in Amrine’s
book, which were developed in E. U.
Condon’s review (which I have not seen).

I have no way of knowing whether
Amrine was misled by statements on
the subject made in my book Churchill,
Roosevelt, Stalin. But I have a sense of
responsibility for sharing in the diffu-
sion of this erroneous impression of the
anticipated explosive power of the
atomic bomb. How I came to overlook
the first paragraph of General Groves’
memorandum to General Marshall
quoted by Oppenheimer I do not under-
stand. I suppose an appropriate penalty
—the ultimate proof of my mistake—
would be to be blown up by one.

HEerBERT FEIs
York, Maine

I would like to correct some of the
erroneous impressions a reader would
gain from E. U. Condon’s “review” of
Michael Amrine’s book The Great De-
cision, which appeared in a recent issue
of Science.

This “review” goes far afield from
the content of the book, and this de-
spite a confession of little first-hand
knowledge. While such frankness may
be refreshing, equal frankness would
have made Condon add the statement
that he is not particularly fond of me.
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THE
JOURNAL

OF
BIOPHYSICAL AND BIOCHEMICAL

CYTOLOGY

A single source for reports of current morphological,
biophysical, and biochemical investigations on cells,
their components, and the functions of these com-
ponents, the jesc offers in addition, in regular num-
bers and supplements, symposia on topics of particular
interest to contemporary researchers, as well as select
features designed to integrate the various lines of study
in cell biology and relate modern findings to their
historical context.

EDITED BY Richard S. Bear, H. Stanley Bennett, Paul
M. Doty, Albert L. Lehninger, Daniel Mazia, George
E. Palade, Keith R. Porter, Francis O. Schmitt, Franz
Schrader, Arnold M. Scligman.

PUBLISHED BY The Rockefeller Institute Press six
times per year, in two volumes of three numbers each,
at the subscription price of $7.50 per volume. Postage
paid by the j»BBC.

R ,/‘U'\' L, The

P Journal

Of ROCKLfLH‘T = of

\Inmgm \5 BIOPHYSICAL AND BIOCHEMICAL
e Cytology

Al THE ROCKEFELLER INSTITUTE PRESS NEW YORK 21 N Y

GUARANTEED

STUDENT
MICROSCOPES

GRAF
APSC2

CHICAGO, U.S.A.

NEW DESIGN
EXCLUSIVE
SAFETY FEATURES

HIGH QUALITY OPTICS
10X OCULAR
OBJECTIVES

16mm (10X) N.A. 0.27

4mm (44X) N.A. 0.66

TEN YEAR GUARANTEE

TRANSPORTATION
INCLUDED

Write for catalogue
listing safety features

MODEL GB2A
List price ........... ceee....$117.00 ea.
Quantities of 5 or more ........$105.30 ea.

THE GRAF-APSCO CO.

5868 BROADWAY CHICAGO 40, ILL.

HARSHAW MANUFACTURES A COMPLETE LINE
OF SCINTILLATION AND OPTICAL CRYSTALS

SCINTILLATION Mounted Nal(T1) Crystals

Crystal detectors designed for the most More detailed information is
sophisticated counting problems. Our contained in our 32-page
physics and engineering group are book, “Harshaw Scintilla-
available to assist you in your special tion Phosphors”. We invite you
detector problems. to write for your free copy!

STANDARD INTEGRAL LINE  /ar0e Crystal
LINE (Crystal photo multi- MATCHED
(Hermetically Sealed plier tube combination
Crystal Assemblies) assembly) (1\)NIND9W 'LINE'I
® The accepted stand- ® Improved resolution esigned, primaerizy
ard of the industry . 5:§dy to use plug-in {zo':-d ?;‘;:éifs 47 dia.
® Proven through years “ " .
of service in research, ® Permanently light * fz:nr:l(:nilys;ilhieeee:i
medical and industrial sealed
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I would not bother to answer Condon
except for the fact that a publication
such as Science has seen fit to print his
“review” without checking his alleged
facts. Many are so preposterous as to
be obviously incorrect. The conclusions
supposedly drawn therefrom present
me in an entirely false position.

Condon’s charge that I worked “to
hobble and frustrate cooperation” with
the British simply is not true. Because
neither I nor anyone else could even
guess at that time how the atomic fu-
ture might unfold, because I felt that
I had no right to give away informa-

tion developed with United States
funds, and because I believed that or-
derly procedures were essential in such
a large and widespread effort, I did
not want the previously highly informal
communications to continue. These had
not been unreasonable before the
United States entered upon its major
atomic effort. I felt that now specific
presidential approval was required for
any significant passing of information.
I was not alone in this opinion. An
executive agreement between President
Roosevelt and Prime Minister Church-
ill, defining British-American relation-
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ships in this area, was the first essen-
tial to the formalization of the inter-
change of information.

Yet, it was not until the Quebec
Conference of August 1943 that the
necessary basic agreement was reached.
I was not responsible for the fact that
this agreement was not arrived at
sooner. As soon as it was signed,
proper arrangements were promptly
made and the furnishing of informa-
tion was controlled in accordance with
the terms of the Quebec Agreement.

As to Chalk River, Condon ignores
the fact that its parent organization was
already being established at Montreal
before I was placed in charge of the
Manhattan project. This laboratory
was never a part of the American proj-
ect. A number of its key personnel
were Free French, and France was
still under German control. This added
to our difficulties. In spite of these
complications, the Canadian-British ef-
fort always received essential informa-
tion from us to the extent necessary for
the work it was carrying on. The
Canadian Government always seemed
satisfied with this cooperation. The
Royal Commission appointed to in-
vestigate Russian espionage in Canada
in its report of 27 June 1946 said
(page 617):

From the beginning there was the
closest cooperation in scientific research
between Canada, the United Kingdom,
and, later the United States. While some
secrets were not fully shared, as in the
case of some details concerning the
atomic bomb, the results of continuing re-
search work by scientists in one country
were in almost all cases at once communi-
cated to their opposite numbers in the other
two.

All available essential data and esti-
mates respecting the bomb were made
known to our policy makers when de-
cisions were being made on the use of
the bomb. General Marshall, Secretary
Stimson, and the President (Roosevelt
and later Truman) were kept informed

| as to the probable effect of the bomb

on the conduct of the war. It was my
responsibility to keep General Marshall
and Secretary Stimson fully informed

| as to the changes in scientific thinking.
| including my own, on the probable
. power of the bomb. And I fulfilled that

responsibility.

It is true that I did not know enough
physics to insure the accuracy of any
estimate, but, I might add, neither did
anyone else. We simply did not have
in the Manhattan organization a scryer
of sufficient ability to do this. The esti-
mates included in my memorandum of
30 December 1944 were based on my
latest discussions with, and informa-
tion from, Oppenheimer and his asso-
ciates at Los Alamos. I might add that
as late as the middle of May 1945 the
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responsible heads at Los Alamos felt
that the explosive force of the first im-
plosion-type bombs would fall some-
where between 700 and 1500 tons.

Actually my memorandum to Gen-
eral Marshall of 30 December 1944, of
which Condon makes such a point, has
_been completely misrepresented—and
this is not the first time, although, with
a few omissions (all nonessential for
the present discussions), it was pub-
lished in full with the Yalta papers and
is thus readily. available to any respon-
sible writer. The first part of this
memorandum read as follows (the re-
mainder dealt with informing Admiral
Nimitz and the air commander in the
Guam area as to the atomic possibili-
ties): :

It is now reasonably certain that our
operation plans should be based on the
gun type bomb, which, it is estimated,

«will produce the equivalent of a ten
thousand ton TNT explosion. The first
bomb, without previous full scale test
which we do not believe will be necessary,
should be ready about 1 August 1945.
The second one should be ready by the
end of the year and the succeeding ones
at . . . intervals thereafter.

Our previous hopes that an implosion
(compression) type bomb might be de-
veloped in the late spring have now been
dissipated by scientific difficulties which
we have not as yet been able to solve.
The present effects of these difficulties are
that more material will be required and
that the material will be less efficiently
used. We should have sufficient material
for the first implosion type bomb some-
time in the latter part of July. This bomb
would have “an effect which would be
equivalent to about 500 tons of TNT.
During the remainder of 1945 it is esti-
mated that we can produce . . . addi-
tional bombs. The effectiveness of these
should increase towards 1000 tons each
as development proceeds and, if some of
our problems are solved, to as much as
2500 tons. :

The plan of operations while based on
the more certain more powerful gun
type bomb also provides for the use of
the implosion type bombs when they be-
come available. . . . The time schedule
must- not be adversely affected by any-
thing other than the difficulties of solv-
ing our scientific problems.

For a considerable period prior to
this we had fully expected to use the
. gun-type bomb first and, as we did at
Hiroshima, to use it without previous
test. Actually, the reading of this
memorandum by President Roosevelt
was only a minor portion of the con-
ference, and further information was
given him later—the next day, I believe
—by Secretary Stimson. That the
President was fully informed is well
illustrated by a statement of Secretary
of State Stettinius, who, in his book
Roosevelt and the Russians, mentioned
his meeting with President Roosevelt

shortly after this date, and the latter’s
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telling him on this occasion that if a
bomb were dropped on New York City
at 42nd Street and Broadway, the re-
sulting explosion would lay New York
low.

President Truman was fully aware of
the potential power of the bomb from
the time that he had his first confer-
ence on it with Secretary Stimson and
me on 25 April 1945. At this meeting
the President was not shown the 30
December memorandum. He did see,
among other papers, Secretary Stim-
son’s memorandum of 25 April, the
first paragraph of which read as fol-
lows:

“Within four months we shall in all
probability have completed the most
terrible weapon ever known to human
history, one bomb of which could de-
stroy a whole city” (Stimson and
Bundy, On Active Service in Peace and
War, vol. 2, p. 635). Could anything
have been clearer as to the import of
the bomb?

From the very first, the messages to
Potsdam were definite and clear as to
the magnitude of the Alamogordo ex-
plosion. It was described in one of the
cables as being visible for over 200
miles and audible for more than 50.
Nothing could be further from the
truth than the charge that there was
any design to minimize the bomb.

I trust that because of the scientific
reputation and value of your publica-
tion, because unanswered statements, no
matter how unfounded, tend to become
history, and because of the palpable
injustice to me of Condon’s “review,”
you will publish this letter in full.

LesLiE R. GROVES
Darien, Connecticut

In response to the editor’s invitation
to comment on the letters from J. R.
Oppenheimer and General Groves, I
would say that I welcome the attention
thus focused on Amrine’s book. If
there are errors in that book, this un-
derscores the need for scholarly histori-
cal research on the full story of urani-
um bomb development.

Groves confirms that he did restrict
exchange of information with our
British partners—exchange which had
been well established before he came
on the project. More than a year and
a half was lost before Roosevelt and
Churchill reestablished that coopera-
tion, in August 1943. How much delay
resulted from that unfortunate policy
will need to be assessed when the real
history is written.

When that history is written one of
the least important parts will be that
which says whether General Groves is
particularly fond of me or vice versa.
A complete history will tell of the
frantic efforts of one man to retain
personal control of atomic energy in
America by trying to rush the May-
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Johnson bill through Congress; of how
he was foiled in this by some of the
scientists; and of his embittered efforts
to take revenge. Such a history will
examine carefully whether these things
were related to the doings of the House
Committee on Un-American Activities
in 1948 and 1949, which deprived this
country of the services of so many bril-
liant young American scientists.

E. U. ConDpON
Washington University,
St. Louis, Missouri

Radionuclides and Bone Cancer

A serious error exists in J. G. Kap-
lan’s recent letter (/). It was stated
that the Russians had observed bone
cancers developing in dogs about 3
years after the injection of 0.1 micro-
curie of strontium-90 per kilogram.
Actually, the radionuclide used in these
Russian studies was not strontium-90,
as erroneously reported by Engstrom
et al. (2), but the much more danger-
ous thorium-228 (3).

The injected amounts of strontium-90
which it has been proved cause bone
cancer are much higher than 0.1 «c/kg.
Finkel (4) found that the incidence of

osteogenic sarcomas in 90 mice in-
jected with 44 wuc of strontium-90 per
kilogram was somewhat higher (6 per-
cent) than that in 150 controls (2 per-
cent), but the probability of this being
due to chance occurrence was 20 to 30
percent. In a current study in our lab-
oratory, 60 beagles have been injected
with from 0.5 to 100 microcuries of
strontium-90 per kilogram. Thus far
only one dog, injected with 94 uc/kg,
has developed a bone tumor. These re-
sults do not imply that lesser amounts
of strontium-90 are without effect. How-
ever, they do illustrate the enormous
difficulty in experimentally determin-
ing the consequences of very small in-
jections of strontium-90, such as 0.1
wc/kg.

The maximum permissible body bur-
dens of strontium-90 and radium-226
should be set so as to give the same
probability (or improbability) of caus-
ing undesirable effects. If the ratio of
these limits is based on the observed
biological effects of strontium-90 and
radium-226 in experimental animals,
the maximum permissible body burdens,
for occupational workers, of 2 micro-
curies of strontium-90 and 0.1 micro-
curie of radium-226 correspond fairly
well.

In view of Kaplan’s opinion of the

“obvious impertinence” of physicists
in biological questions, it seems strange
that he would base the heart of his ar-
gument on the theoretical calculations
of Rolf Bjornerstedt, who is a physicist.
C. W. Mays
Division of Radiobiology,
University of Utah, Salt Lake City
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Meteorology for
Non-Science Majors

There is general agreement that all
college students should have an experi-
ence in science before they receive their
diplomas. Very rarely, it seems, is
meteorology recommended as one of
the courses the student should take to
satisfy his science requirement. This
is regrettable in view of the fact that
meteorology has within it all the ele-
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ments which a science course for the
non-science major should have. _

Of course there are reasons for the
present situation. People have been
concerned about the weather since “the
year 1,” yet the problems involved in
making enough observations of the at-
mosphere to find out what is going on
and then devising ways of handling and
digesting the masses of data have been
so immense that modern meteorology
can be considered a rather young
branch of science.

Despite the vast meteorological
training program of World War II, only
a small percentage of these trained men

went back into academic life after the
war, and of those who did, only a frac-
tion found academic positions in which
it was possible to teach meteorology.

The professional academic meteor-
ologist still finds it difficult to disengage
himself from the stereotype of the
fumbling-bumbling weatherman fos-
tered by the cartoonists in the public
press. And his timid dean hesitates, on
the basis of scientific respectability, to
encourage development of a course in
which (he opines) the subject matter is
more of an art than a science.

Despite difficulties such as these,
meteorology does seem to be coming of

This is the

illipore FivLTeR

Left: Millipore Filter
Right: “Dense” analytical
filter paper
{Photomicrograph at 100X)

50 MILLION CAPILLARY PORES PER SQ.
CM. OF SURFACE AREA

The Millipore filter is a thin plastic screen with
millions of tiny pores evenly distributed over
its surface area. These pores pass directly from
the top surface to the bottom. The MF is
biologically inert and has heat and chemical
resistance characteristics typical of esters of
cellulose.

PORES ARE 80% OF TOTAL FILTER

Pore Volume 80%

VOLUME

Because of the high ratio of pores to solid
matrix, the flow rate of liquids or gases through
the Millipore filter is extraordinarily high for

Solid (Matrix) Volume 20%

such a minute pore size.

ABSOLUTE SURFACE RETENTION OF ALL
PARTICLES LARGER THAN PORE SIZE

Particles screened from liquids or gases lie
directly on the surface of the Millipore filter —
in a single plane — where they may be readily
examined or tested. Fluids are cleaned with

100% cut-off at specific pore size.

TEN POROSITY GRADES

OF PRECISE SPECIFIED SIZE
Pore size is precisely controlled.
For instance, in the HA grade, the
variation of screen opening is
+49% at a nominal pore size of
0.45 micron.

|
| Send for FREE Sample Filter

| plus a catalog, technical bibliography and
| more complete information on the MF
applications in your field of interest.

I Clip this coupon . . . attach it to your
| letterhead . . . sign your name . . . and mail
I to...

L

MILLIPORE FILTER CORPORATION
Bedford, Massachusetts

*Mean Flow rates in cc/min/cm? filter area
@ 25°Cand 70cm Hg A p

Type Pore Size Pore Dia. Rate of Flow*
Code (microns) Variation Water Air
VF 10mg +2mu 11 100
VM 50mp  +£3mp 27 200
VC 100me +8me 36 600
PH  030p  +£.02: 40 4200
P ya 0450 02 80 9600
| DA 065, +£03% 175 28000
| AA 080, =05, 220 33000
| RA 12,  +3. 300 38000
| ss  30. +9, 400 45000
! SM  50x  +12s. 560 70000
1)
|
|

IN CANADA: The British Drug Houses (Canada) Ltd., Toronto 14, Ontario

1602

age as a valid academic subject studied
by many more than just a few special-
ists. It is of this that I wish to speak,
stating what appears to be a case for
meteorology.

If a student who is a non-science
major is to have only a fleeting experi-
ence of science, we first might ask
what elements his experience should
contain. Certainly his science course
should have high interest value; it
should leave him with an increased
understanding of science; it should il-
lustrate general principles in such a
way that their broad applicability may
be perceived; it should give him ac-
curate information about the way in
which science relates to human activ-
ity; it should have maximum carry-
over value with respect to situations
which he will encounter in later years:
and, finally, it should not involve just
an accumulation of facts—it should be
developed around an integrative theme
which provides coherence and continu-
ity. How does meteorology rate accord-
ing to these several criteria?

1) Every person lives out his life at
the bottom of the “sea of air and water
vapor” which produces the weather. The
weather is of great interest to everyone
because it necessarily affects everyone.
Therefore it seems to make very good
sense for an educated person to have
an understanding of the circumstances
under which the several phenomena—
wind, cloud, rain, lightning, and so on
—are produced, and the reasons for
them.

2) Meteorology has high carry-over
value. The person who learns to identify
clouds and to read these “signposts of
the sky” will have gained access to a
source of lifelong enjoyment denied to
other people. Each hour of each day
holds interest for one who has become
familiar with clouds and their portent.

3) Meteorology is a subject which
beautifully illustrates general physical
principles. In discussing energy and its
transformations, an instructor can start
with mass-energy transformations which
take place in the sun’s interior, lead the
student through application of radiation
laws across 93 million miles of space to
the outer edge of the earth’s atmos-
phere, follow the diminution of the
solar beam through the atmosphere, ap-
ply the laws of motion to illustrate how
the atmospheric circulation is main-
tained, and so forth.

4) In meteorology, excellent ex-
amples of the way pure science relates
to human activity are legion. For ex-
ample, the tornado represents concen-
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trated atmospheric violence which often
results in deaths and heavy property
damage. When we combine the increas-
ed understanding of the dynamics of
storms of this type (as provided by
meteorological research) with the re-
search efforts in electron physics which
produced radar and television, and then
use radar for storm detection and tele-
vision to inform the populace about the
progress of a storm, death and destruc-
tion are reduced to a minimum.

Meteorology should be much more
widely offered, and students who are
non-science majors should be encour-
aged to take this course as a satisfying
means of completing their physical-sci-
ence requirement.

JoHN A. Day

Linfield College,

McMinnville, Oregon

Arctic Waters

Regarding the report entitled “Tri-
tium tracer in Arctic problems,” by Gi-
letti and Kulp [Science 129, 901
(1959)] and the subsequent exceptions
taken by Barnes and Coachman

[Science 130, 273 (1959)], I am not
sure whether I am lessening or adding
to the confusion with the following re-
marks, but there are some factors very
pertinent to the matter which I feel
should be brought out.

As Barnes and Coachman pointed
out, the curves in Giletti and Kulp’s Fig.
1 do not agree with the reference (6)
cited in the figure’s caption. The figure
presents temperature-depth curves for
“Icicle” stations, 2, 5, 10, and 11. The
first two curves were derived not from
reference 6 but rather from reference
5, cited in the text [namely, L. V.
Worthington, Woods Hole Oceanog.
Inst. Tech. Rept. 53-92 (1953)]. The
other two curves were drawn from data
gathered by Goldstein in 1955. I am not
aware that the curves from the last
two stations have appeared in previous
literature, but the data received some
small distribution.

Barnes and Coachman have used a
bottom temperature read from the
curve for station 11 to show that this
water, if it were a mixture of Atlantic
water and arctic surface water as pro-
posed by Giletti and Kulp. was at best
only 20 percent arctic and 80 percent
Atlantic water. Giletti and Kulp replied

that this accorded with their theory.

I should like to point out two items.
First, the bottom temperature shown in
the station-11 curve is actually an ex-
trapolated value, the deepest observa-
tion having been made 22 meters above
the bottom. This extrapolated bottom
temperature is about 40.1°C; the deep-
est observation shows a temperature of
+0.21°C. I am not sure that other ex-
trapolators would have drawn the curve
in quite the same manner as it appears
in the Giletti and Kulp report.

The second item is, I believe, the
crux of the matter. The tritium sample
which led Giletti and Kulp to their con-
clusions was collected at a depth of
400 meters at a location very close to
station 11. Therefore it would seem to
be only proper to use the interpolated
400-meter temperature of +40.35°C
given by Giletti and Kulp for station 11
in carrying out the computations pro-
posed by Barnes and Coachman for fig-
uring the percentages of Atlantic and
arctic surface waters.

If this is done, we find that if surface
water having a temperature of —1.9°C
(which it would have if the salinity con-
centration were to be raised the requi-
site amount by freezing) is mixed, in
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