The books...

How the scientific world

shares in fruits of the telephone art

In their work to improve telephony the scientists and
engineers of Bell Telephone Laboratories make important
findings in many sciences. They thoroughly report these
findings in professional journals and magazines. But some-
times, as knowledge accumulates in a vital field, a “treat-
ment in depth” is prepared in book form.

Bell Laboratories authors have written 36 books to date
and others are in preparation. Many have become classics
in the Laboratories’ primary field of communications. Many
have become standard works of wide application because
they provide a fundamental guide for technologies in other
fields. For example, the design of automatic switching
systems is of primary importance in computers; statistical
quality control provides the indispensable basis for eco-
nomical manufacture. Through their books these scien-
tists and engineers and the Laboratories attempt to repay

benefits they receive from the published works of others.

The pictures on the opposite page show some Bell
Laboratories authors of technical books. A complete list-
ing of titles may be obtained by sending in this coupon.
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...the authors

Most of the books written by Labora-
tories authors are published by D. Van
Nostrand Company. Other publishers
include John Wiley & Sons and
McGraw-Hill. Subjects include
speech and hearing, mathematics,
transmission and switching circuits,
networks and wave filters, quality
control, transducers, servomecha-
nisms,quartzcrystals, capacitors, visible
speech, earth conduction, radar, elec-
tron beams, microwaves, waveguides,
antennas, traveling-wave tubes,
semiconductors, ferromagnetism.

Harold S. Black, B.S.
in E.E., Worcester
Polytechnic Inst.,
author of “Modulation
Theory.”

John R. Pierce, Ph.D.,
California Inst. of Tech.,
author of “Traveling-
Wave Tubes.”

1.

W. Thornton Read,
M.S., Brown University,
author of “Dislocations
in Crystals.”

Richard M. Bozorth,
Ph.D., California Inst.
of Tech., author of
“Ferromagnetism.”

Hendrik W. Bode, Walter A. Shewhart,
Ph.D., Columbia Ph.D., University of
University, author of California, author of
“Network Analysis and  “Economic Control of
Feedback Amplifier Quality of Manufactured
Design.” Product.”
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manifest his difficulties may not be a
function of his physiological status.” Cer-
tainly in psychiatry there is a wide diver-
gence of opinion whether schizophrenia
is a single entity or whether it is a dis-
ease characterized by the uniqueness of
the individual or a reaction formation.
To the psychiatrist, each patient is
unique. But this has little bearing on the
problem whether a single "biochemical
factor is present.

Horwitt has recognized this by his
statement that it “may not” be a function
of his physiological status—conversely it
“may.” In medicine, it is not at all un-
usual to find that diseases with fairly
simple biochemical defects express them-
selves in terms of personality in unique
ways. I am convinced that, if the factors
of hyperthyroidism were unknown today,
we would argue about it in the same
way. During the latter part of the last
century, there were many passionate ar-
guments regarding the causes of paresis.

I am disturbed at the expression “the
patient chooses to manifest.” This im-
plies again the entire concept of reac-
tion formation with subconscious selec-
tion of the type of reaction. Apparently,
Horwitt uses psychiatric hypothesis as
fact when it may in fact be artifact [P.
Bailey, Am. J. Psychiat. 113, 387 (1956)].

The first recommendation that estima-
tion of tension and anxiety be made
would be useful if this were possible. I
have searched in vain for a test that will
reliably measure this variable. One can
often decide whether a person is anxious
or not. To quantify this will be a major
achievement. To ask one to measure a
variable without telling him which meas-
ure to use is the counsel of futility. The
second recommendation, that no research
be done until patients have balanced at
least 3 months, removes pretty effectively
from biochemistry the vast majority of
acute schizophrenics, leaving a residue of
chronic hospitalized patients. Perhaps
this is desirable, but one should know
clearly the result of one’s recommenda-
tion.

Finally, regarding urine collections,
overnight samples from patients and con-
trols may lead to erroneous conclusions.
I fear that 24-hour samples will do the
same. One ought to combine the best of
both methods and make measurements
on urine collected at given intervals over
the 24-hour period.

Finally, in contrast to Horwitt’s, it is
my belief that psychiatrists use too freely
the concept of cause and effect and that
biochemists usually are not preoccupied
with these matters. This falls within the
realm of philosophy. Writing about Gali-
leo, Newman states: “As we read his
writings we instinctively feel at home: we
know that we have reached the method
of physical science which is still in use.
Galileo’s primary interest was to discover
‘how’ rather than ‘why’ things work” [].

R. Newman, The World of Mathematics
(Simon and Schuster, New York, 1956),
vol. 2, p. 726]. Science deals with the
rational explanation of observable phe-
nomena. In the area of schizophrenia, it
is of no utility to discover what may be
the cause—there are undoubtedly many
“causes.” We are concerned with the
factors that transform a set of causes into
a set of clinical symptoms and signs. In
medicine, we do not treat causes—we
treat those variables most easily modi-
fied, and these may be physiological,
psychological, electric, or combinations
of these.

The paper by Horwitt will make many
biochemists aware of controllable factors
which they should have learned in col-
lege. But the biochemist must not be se-
duced by analytic dogma that depends
solely on the word of the master. In
psychiatry today we need more of the
cold breath of reason.

A. HoFFER
University Hospital,
Saskatoon, Saskatchewan

I am pleased by A. Hoffer’s reaction to
my article “Fact and artifact in the biol-
ogy of schizophrenia”; after 20 years of
close association with psychiatrists and
their patients, one learns to recognize
defensive reactions.

As for the particulars with which
Hoffer chose to disagree, I am sure that
they are less important than the general-
ization that too many papers are pub-
lished in this field which do not meet
the accepted standards of the scientific
method. It is time that some biologists
(including psychiatrists attempting to be
biochemists and biochemists attempting
to be psychiatrists) stop beclouding the
literature with reports of poorly con-
trolled experiments that often catalyze
extensive and expensive reinvestigations,
because the factors of stress, nutritional
state, relative physical activity, and of
liver function are not controlled. Some
day it will be possible to differentiate
with greater accuracy the stresses of
schizophrenia from those of other dis-
eases by means of biochemistry. This
day will come sooner if we improve our
methods of controlling the variables
under discussion.

M. K. HorwrTT
Elgin State Hospital, Elgin, Illinois

No Visa Difficulties

In confirmation of Walter M. Ru-
dolph’s letter to Thomas J. Killian,
quoted in the editorial “Scotching a dam-
aging rumor” [Science 125, 7 (4 Jan.
1957)], I should like to report that at
least six (Western) European scientists
who had made one or more visits to Rus-
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sia or the satellite countries during 1954
and 1955 were admitted to our country
in August 1956 to attend the meetings of
the sixth Congress of the International
Society of Hematology. These six indi-
viduals had all been concerned regarding
possible difficulty in obtaining visas for
our country, but no such difficulties ma-
terialized. The various people in the
State Department (including Rudolph)
were very helpful. The entrance of these
and of 17 “Iron Curtain” delegates was
facilitated by recourse to the Exchange
Visitors Program, a mechanism which
seems to be of considerable value for the
entrance of foreign scientists to our coun-
try for international gatherings.

WiLLiaM DAMESHEK

New England Center Hospital,
Boston, Massachusetts

EQUIPMENT NEWS

The information reported here is ob-
tained from manufacturers and from
other sources considered to be reliable.
Science does not assume responsibility
for the accuracy of the information. All
inquiries concerning items listed should
be addressed to Science, Room 740, 11
W. 42 St., New York 36, N.Y. Include
the name(s) of the manufacturer(s) and
the department number(s).

% BOTTLE ROTATOR-OSCILLATOR accommo-
dates 20 32-oz test bottles simultane-
ously. The unit measures 49 by 10 by 14
in. and weighs 75 lb. Bottles are held in
place by individually hinged, spring-
loaded clips. One model oscillates
through 90 deg; another through 360
deg. (Labline, Inc., Dept. S196)

IRTIHI &

YWONS,
EET « DENVER 5

AINSWORTH
CHAINWEIGHT
" BALANCE

INC.

COLORADD

M AREA MONITOR incorporating a 3-cycle
logarithmic count-rate meter is available
with either a beta-gamma sensitive GM
probe or with a gamma-sensitive scintil-
lation probe. Visual and audible alarms
are provided. A calibrated radioactive
test sample and a 3600 cy/min test
signal are included. Range is 50 to 50,-
000 count/min. (Nuclear Measurements
Corp., Dept. S170)

¥ REGORDING ELLIPSOMETER permits the
measurement and recording of changes
of thickness of very thin transparent films
on a flat metal mirror. The instrument
is based on the functional relationship
between ellipticity of reflected polarized
light and the thickness of the film. Mono-
molecular layers may be studied in this
way. Sensitivity is better than 0.5 A in
the most sensitive thickness range. For
materials of refractive index near 1.5,
this range is at a thickness of approxi-
mately 1000 A. To bring observations
into this range, the metal reflecting sur-
face is first coated with a suitable back-
ground material. (O. C. Rudolph and
Sons, Dept. S175)

8 pu METER model 85 is a line-operated
instrument said to have an accuracy of
0.1 pH unit. Range is 0 to 14 without
switching. Either a combination glass
and calomel electrode or separate elec-
trodes are furnished. (Photovolt Corp.,
Dept. S187)

S SURFACE TEMPERATURE is measured by
a tape-resistor temperature-sensing ele-
ment, 1/4 in. by 5/16 in., which is ap-
plied by pressing onto the surface. These
resistors, available in ranges from
—300° to 400°F, furnish up to 5 v out-
put without amplification. Accuracy is
*2 percent of full scale, and precision
is #0.5 percent of full scale. (Trans-
Sonics, Inc., Dept. S178)

W orGaNIC CHEMICALS made by Mathe-
son, Coleman and Bell and available
for immediate delivery are listed in a
catalog. (Chicago Apparatus Co., Dept.
S179)

¥ MAXIMUM-MINIMUM THERMOMETERS Of
stainless steel are of direct-drive, bi-
metallic type. Two ancillary pointers
that can be set against the high and low
sides of the indicating pointer move with
the pointer in each direction, remaining
at the maximum and minimum readings
until reset. The setting knob is hermeti-
cally sealed through the glass window.
(Pacific Transducer Corp., Dept. S182)

®© yACUUM FURNACE can be used for
melting, annealing, brazing, sintering,
and degassing. The model F-1212 ac-
commodates a 3- by 6-in. zirconia cru-
cible and provides temperatures to
2000°C. The vacuum system includes a
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GLASS ABSORPTION
CELLS -5 KLEIT

Makers of Complete Electrophoresus Apparatus

SCIENTIFIC APPARATUS
Klett-Summerson Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—Klett Reagents.

Klett Manufacturing Co.
179 East 87 Street, New York, New York

prr - - = ~som—

. .. from the Greek

)
£ aﬂ'&egov meaning “without pressure’

These  Apiezon products have the recog-
nition of leading scientists who accord
them top preference for high vacuum work.
Because of the exceedingly low vapor
pressure of all these oil distillates, at usval
room temperatures, they are in great de-
mand for all sorts of high vacuum work.
Their vapor pressures are as low as 10-6
mm. Hg., and even unmeasurable at
room temperature. '

As the exclusive distributor in the United
States, we offer immedicte delivery from
stock on the complete range of these oils
and compounds. iR

APIEZON ---
OILS
WAXES
GREASES

list prices,

‘Bulletin 43-

B627
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—NEW

Prentice-Hall Texts

* SOLID STATE PHYSICS

by A. |. DEKKER, University of Minnesota

Based on nine years’ teaching experience in
the field of solid state physics, this new text is
useful to students of chemistry, electrical engi-
neering, and metallurgy as well as physics.

Outstanding features: 1) first 8 chapters re-
quire no quantum mechanics — an elementary
course in atomic physics is sufficient back-
ground for the non-physics student; 2) prob-
lem set provided at end of each chapter; 3)
first half of Chapter 10 (on band theory of
solids) can serve as basis for discussion of
semi-conductors.

In addition, the text offers a clear exposi-
tion of the physical reasoning and the physical
models on which the interpretation of the
observed properties of solids is based.

544 pages. 6” x9”. To be published April 1957.
Price to be announced

* ACOUSTICS

by JOSEPH L. HUNTER, John Carroll University

This new book is based on those subjects of
major interest in the acoustics field today. The
theoretical chapters have been written to sup-
ply all the necessary physical and mathemati-
cal background for an understanding of the
subject.

Divided into two parts, Part I gives a thorough
treatment of the wave and vibration funda-
mentals that compose classical acoustics. Part
IT is concerned with the applied fields of pres-
ent-day acoustics, including some of the newer
concepts. Among these are the treatments of
noise and articulation index, reciprocity
theory and the theory of molecular relaxation.

Several topics are treated for the first time on
the undergraduate level. Typical of these are
the theory of absorption in fluids, the theory
of the interferometer, and the basic theory of
the articulation index.

approx. 480 pages. 6" x9”. To be published April
1957. Price to be announced

approval copies available from

Prentice-Hall, Inc.

Englewood Cliffs, New Jersey
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IMPROVED
CONDENSING
and Cooling of Reflux

Get Better Control
of Distillation Product

©® Liquid or vapor temperatures
are always held constant by the
Niagara “Balanced Wet Bulb”
control method of evaporatively
cooling or condensing, which
automatically varies the cooling

effect proportionately to the -

load. The distillation product is
therefore uniform throughout all
changes in climatic conditions
the year around; it is the same in
the heat of summer as in the
freezing cold of winter. Continu-
ous maximum production is thus
insured.

Non-condensibles are effec-
tivelyseparated at the condensate
outlet, with notable sub-cooling
after separation for greater vac-
uum pump efficiency.

NIAGARA AERO HEAT
EXCHANGERS give sustained
full capacity in cooling and con-
densing with no dependence on
cooling water . .. eliminating
problems of water supply, avail-
ability, temperature, or quality.

Write for full information;
ask for Bulletin 120. Address Dept. SC.

NIAGARA BLOWER COMPANY
405 Lexington Ave., New York 17, N.Y.

District Engineers

in Principal Cities of U. S and Conada

4-in., 320-lit/sec diffusion pump with a
liquid-nitrogen cold trap. A combination
thermocouple-ionization gage measures
the vacuum. (High Vacuum Equipment
Corp., Dept. S184)

® STEREO MICROSCOPE uses 8x Kellner
eyepieces and two sets of objectives on
a revolving turret to provide magnifica-
tions of 21 and 34. Working distance is
up to 3 in. (Edmund Scientific Co.,
Dept. S181)

¥ 1SOLATED WORK SPACE 3 ft long, 2 ft
high, and 28 in. deep is provided by a
chamber that has its own air supply, ex-
haust system, and services. Unit can be
used closed or open. (Fisher Scientific
Co., Dept. S183)

¥ pOWER SUPPLY for transistor work fur-
nishes 0 to 50 v d-c (continuously vari-
able) at current of 0 to 1000 ma, as well
as 6.3 v a-c at 10 amp. Change of input
voltage from 105 to 125 v results in 0.1
percent change in output voltage. Ripple
is 3 mv r.m.s. for 50 v, 1000 ma output,
and regulation at the same output is 80
mv, no load to full load. Output voltage
is set by a three-turn Helipot. (Dressen-
Barnes Corp., Dept. S185)

¥ NEEDLE CLEANER cleans 1 to 36 needles
collected from used Vacutainers. Con-
nection to filter pump draws detergent,
water, and disinfectant through needles.
(American Hospital Supply Corp., Dept.
S186)

® ACTIVITY METER for quantitative record-
ing of motor activity in rats and mice
consists of a photoelectric sensing cham-
ber that operates a remote counting unit
for registering the animal’s movements.
(Metro Industries, Dept. S188)

W GLASS FRACTIONATING COLUMNS and
auxiliaries are described in an 8-page
catalog. (Glass Engineering Laboratories,
Dept. S190)

MGAS STERILIZER uses a mixture of
ethylene oxide, carbon dioxide, and
water vapor to sterilize temperature-
sensitive objects. Gas is introduced after
evacuation of sterilization chamber and
is removed by evacuation. Factors of
time, temperature, humidity, and gas
concentration are automatically con-
trolled. A typical cycle is 4 hr at 130°F.
(Wilmot Castle Co., Dept. S191)

® RECORDER permits 400 linear inches of
on-off information to be noted on a 6- by
14-in. chart. The record is made as a
spiral trace on a drum-supported, wax-
paper chart. Drum periods from 4 min
to 24 hr can be furnished. (Gorrell and
Gorrell, Dept. $193)

Josrua STERN
National Bureau of Standards
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How the Scientific
Mind Works

Science
in the

Making

By JOEL H. HILDEBRAND

In this enlightening book, an eminent
scientist describes the mental proc-
esses and experimental methods by
which scientific problems are solved
and illustrates them by guiding you
through the steps he himself took to
develop a theory of solubility. He also
discusses, with many illustrations, the
applicability of scientific criteria in
matters of personal choice and belie
and in public affairs. Illustrated.
$3.00

At your bookseller, or write

+ COLUMBIA
UNIVERSITY PRESS

2960 Broadway, N. Y. 27

—~NOW AVAILABLE -~

95%
NITROGEN 15
ISOTOPE

Standard Forms: — Nitric
acid, nitrates, ammonium
salts, cyanides, potassium
phthalimide, nitric oxide, ni-
trogen dioxide, nitrogen.

Werite for Technical
Bulletin 256A

ISOMET CORPORATION
P.O. Box 34

Palisades Park,
New Jersey
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Weighs
only
22 pounds
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®
CENCO’'S
NEW PORTABLE

Karl Fischer
Moisture
Determinator

This compact, self-contained instrument utilizes the popular Karl Fischer method of
water content determination. It is extremely useful for spot checks at field stations or control
points as well as for permanent use in small laboratories and quality control installations.

Analyses of liquid, solid and gaseous samples are possible without removing the basic
apparatus from the case. Samples may be measured from a few parts per million to over 509,
water. Accuracy of determinations varies from plus or minus 109, in the 0 to 100 parts per million
range to plus or minus 0.29, in the higher ranges.

The unit is quickly and easily set up and plugs into any 115 volt, 60 cy. circuit. Order
today or write for Circular No. 1278.

No. 26800 Moisture Determinator with case but without pipettes or chemicals ...................... ... .. $472.50

Made under license by Phillips Petroleum Company

(Cencol CENTRAL SCIENTIFIC COMPANY

1718-M IRVING PARK ROAD, CHICAGO 13, ILLINOIS
BRANCHES AND OFFICES—CHICAGO * MOUNTAINSIDE, N. ). » BOSTON « BIRMINGHAM ¢ DETROIY
CENTRAL SCIENTIFIC CO. OF CALIFORNIA—SANTA CLARA « LOS ANGELES
REFINERY SUPPLY COMPANY—TULSA « HOUSTON
CENTRAL SCIENTIFIC CO. OF CANADA, LYD.—TORONTO ¢ MONTREAL « VANCOUVER « OTTAWA

The most complete line of
scientific instruments and lab-
oratory supplies in the world



Production of accurate, low cost Pipettes by a
combination of uniform bore tubing and a modern
calibration and marking method—envisioned and
urged by us for a long time— has become a reality
with the announcement by Corning Glass Works
of the new Pyrex brand ACCU-RED Pipettes.

These new Pipettes have an accuracy well within
the requirements of Federal Specification DD-V-
58la. Calibrating and marking by one operation
reduces the cost and results in savings up to 159,.

They are made from accurate bore, uniform wall
tubing of Pyrex brand glass 7740 and are there-
fore chemically stable, corrosion resistant, and
unaffected by either hot air or steam pressure
sterilization.

Graduations and other markings are applied to
the glass in a new permanent red which becomes
part of the glass and remains sharply legible. Walls
are extra heavy, and the sturdy tips have smooth,
double bevels. A “sight line” behind each major
graduation mark permits rapid and accurate

PHILA  US. A
LABORATORY APPARATUS

More and more laboratories rely on Thomas

meniscus readings by minimizing errors caused
by parallax.

8161-D. Pipettes, Measuring (Mohr), Accu-red, Pyrex brand glass,
graduated between points above tip.

To deliver, ml.. . ... PP | 1 2 5 10 25
Graduation

interval, ml.......... 1/10 1/100 1/10 1/10 1/10 1/10
Tolerance, +ml...... 0.02 0.02 0.02 0.04 0.06 0.10
Each......... vessss 103 1.14 1.16 1.16 1.34 1.81
Per original

*package of 18...... 16.69 18.47 18.79 1879 21.71 29.32

8169-L. Pipettes, Serological, Accu-red, Pyrex brand glass, graduated
to extreme tip; with two bands at top indicating they are calibrated
for blowing out the last drop.

To deliver, ml..cveeeeee 1 1 2 5 10
Graduation

interval, mb....c000ee.. 1/10 1/100  1/10 1/10 1/10
Tolerance, xml......... 0.02 0.02 0.02 0.04 0.06

Each.........ccc0...00. 1,08 1.23 1.26 1.26 1.49
Per original
*package of 18...... ves 17.50 19.93 20.41 20.41 24.14

*May be assorted with items in Corning catalogue LP-36 and suppiements thereto
for maximum original package discounts,

ARTHUR H. THOMAS COMPANY

Laboratory Apparatus and Reagents

VINE ST. AT 3RD ¢ PHILADELPHIA, PA,



