eration of a semilogarithmic pH calcula-
tor. This yields the term (pA - pB) in
place of the usual log B/A4; in all subse-
quent equations or graphs the terms may
be used interchangeably. The usage was
retained in the second report in formulat-
ing two nomograms for glycyl amino-
tricarballylic acid. If the pH range of
the straight lines of Fig. 1 be extended
beyond four pH units, the apparent dis-
continuities noted by Levy do not appear.
When, as in the d’Ocagne nomogrem
(Fig. 2), the pH scale runs from 2 to 10,
no breaks occur.

The physicochemical questions con-
cern the number of ionic species required
for a given polyelectrolyte. Since each ti-
trable group involves two forms, a pro-
ton-donor A and an acceptor B, the
number of mathematically possible spe-
cies s is 2", where n is the number of ti-
trable groups and pK’s. For glycyl ami-
notricarballylic acid, n is 4 and s is 16.
When n is 10, s is 1024; when n is 20, s
exceeds 108. Proteins may contain 100 or
more titrable groups; when n is 100, s is
about 103¢, This is more than 106 moles;
if a molecular weight of 10° is assumed,
the weight is about 108 kilograms. Obvi-
ously, only an infinitesimal fraction of the
mathematically possible species can or
should be considered.

The number of equations necessary to

represent a complex polyelectrolyte is
much nearer to n than to 5. For glycine,
n is 2 and s is 4. One of these is the un-
charged neutral molecule present to the
extent of about one molecule in 10%. The
curve requires two equations, relating
three ionic species. When n is 4, s is 16.
If these are tabulated for glycyl amino-
tricarballylic acid, 8 or 10 of the 16 forms
are found to be of very low probable oc-
currence, as for example the uncharged
neutral molecule. The curve may be de-
scribed by four pK values relating five
ionic species. For higher values of n, s be-
comes successively 32, 64, 128, and so on.
For most purposes the distribution of
charge is given by n equations and pK
values, relating (n+ 1) ionic species. A
generalized nomogram is derived on this
basis.

Levy, apparently well content with
algebraic formulations, considers nomo-
grams superfluous. Others, seeking ele-
gance, find nomograms useful and re-
warding. In a system containing several
polyelectrolytes, algebraic formulations
and curvilinear diagrams become inade-
quate. In biological systems there are
large numbers of simultaneous reactions
involving not only hydrogen ions but
also other cations and anions. There are
also numerous oxidation-reduction reac-
tions which depend on pH. Algebraic

formulations consist of numerous simul-
taneous equations. When the number ex-
ceeds five or ten, it is difficult for one
not using visual aids to coordinate all
the simultaneous processes. Geometrical
transformation to curved polydimen-
sional surfaces is difficult and does little
to clarify the relations. Formulation of
the equations as straight lines and con-
struction of nomograms go far toward
simplifying these problems. This is a
well-established procedure in many
branches of science. At certain levels of
complexity two-dimensional linear nom-
ograms become preferable not only to
alegbraic formulations but also to curved
polydimensional surfaces or their projec-
tions.

I find no statement in either of my
reports asserting nonexistent advantages |
over standard methods. In the second,
the entire emphasis was placed on the
construction of a simple linear d’Ocagne
nomogram illustrative of general meth-
ods for complex problems. By these
methods diagrams based on three rec-
tangular coordinates are easily trans-
formed to nomograms with three or
more parallel coordinates.

NormaN R. JosepH
Department of Chemistry,
College of Pharmacy,
University of Illinois, Chicago

PHOTOVOLT Line-Operated
Multiplier FLUORESCENCE METER
Mod. 540

Write for Bulletin #392 to

95 Madison Ave.

o High-sensitivity for measurement of low concentrations
(full-scale setting for 0.001 microgram quinine sulphate)
o Micro-fluorimetry with liquid volumes as low as 1 ml
o Low blank readings, strict linearity of instrument response
® Universally applicable due to great variety of available fil-
ters, sample holders, adapters and other accessories
@ Interference filters for high specificity of results and for
determining spectral distribution of the fluorescent light
® High-sensitivity nephelometry for low degrees of turbidities
® Fluorescence evaluation of powders, pastes, slurries, and
solids, also for spot-tests on filter paper without elution

PHOTOVOLT CORP.

New York 16, N.Y.
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PERIODIC SYSTEM
OF THE ELEMENTS

notebook sample FREE to teachers

This 1959 wall chart lists by atomic number all the known
synthetic and naturally occurring elements. Information is
in line with latest ACS published reports of the International
Committee on Atomic Weights. Printed on heavily enameled
plastic coated stock 34"x56". Send for 3-ring notebook sample.
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No. 12051..... @ch $4.00
CENTRAL SCIENTIFIC CO.

(A Subsidiary of Cenco Instruments Corporation
1718M Irving Park Road ® Chicago 13, lilinois
B hes and Wareh inside, N. J.
Boston e Birmingham e Santa Clara e Los Angeles o Tulsa
Houston e Toronto e Montreal e Vancouver e Ottawa
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New Products

The information reported here is obtained
from manufacturers and from other sources con-
sidered to be reliable, and it reflects the claims of
the manufacturer or other source. Neither Science
nor the writer assumes responsibility for the accu-
racy of the information. A coupon for use in mak-
ing inquiries concerning the items listed appears
on page 518.

® TRIAXIAL ACCELEROMETER has three pie-
zoelectric sensing elements in mutually
perpendicular planes within a 3g-in.3
block weighing 1.4 oz. First resonance
frequency is 30 kcy/sec. Sensitivity is
5 mv/g. Dynamic range is 1000 g,
and transverse sensitivity is less than
5 percent. Temperature range is — 65°
to +220°F with maximum sensitivity
change * 10 percent. Frequency response
is 2000 cy/sec +5 percent with a 1000
megohm load. (Endevco, Dept. 9)

¥ BAND-ELIMINATION FILTER is designed
to reject any frequency between 20 and
20,000 cy/sec and to pass other fre-
quencies between d-c and 100 kcy/sec.
A direct-reading dial tunes over the full
range. Input and output impedances are
600 ohm. Dynamic range is more than
120 db, and the rejected frequency is
reduced by more than 40 db over most
of the range. The filter is a passive cir-
cuit requiring no power supply. (Allison
Labs., Dept. 12)

% COLORIMETER ACCESSORY is a sample
spinner that makes it possible to measure
reflectance of samples of fabrics with
directional weaves and of threads, yarns,
and synthetic fibers wound on cards.
The sample holder is a manually spun
flywheel with concentric retaining rings
for mounting the sample. (Instrument
Development Laboratories, Dept. 16)

8 COMPUTER-MODULE TESTER performs
automatically static and dynamic tests
on a “go” or “no go” basis. Up to nine
tests or test programs, including speed,
response and continuity, may be per-
formed on each module circuit. The
equipment is said to be capable of test-
ing switching response as fast as 10
musec and as slow as 500 musec with
precision *3 percent or *3 musec,
whichever is greater. (Atronic Products
Inc., Dept. 17)

8 NEUTRON SOURCE CONTAINER is an
aluminum vessel 35 in. long and 23 in.
in diameter filled with 350 Ib of paraffin.
For nuclear-physics teaching, a neutron
source can be positioned in the con-
tainer at the level of its two cadmium
lined ports, to produce a collimated
beam of neutrons. The equipment in-
cludes source-handling . tongs, two de-
tector mounts, and a variety of foils,
foil holders and Lucite spacers that fit
the two cadmium-lined port drawers.
(Nuclear Chicago, Dept. 20)
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B OSCILLOSCOPE permits observation of
very short pulses that are repetitive. The
instrument uses a stroboscopic sampling
technique whereby successive pulses are
sampled at different points. The samples
taken over a period of about 1 msec are
amplified and displayed on the screen
of an ordinary low-frequency cathode-
ray tube. Sampling time is said to be
0.0004 psec, sensitivity greater than 5
mm/mv. Pulses can occur at random as
well as periodically (Lumatron Elec-
tronics, Inc., Dept. 22)

B TRANSISTOR-AMPLIFIER RELAY is said to
require less than 10 uw for positive re-
lay actuation. Standard contact arrange-
ments are single pole, double throw or
double pole, double throw for contact
loads up to 3 amp at 115 v a-c or 29 v
d-c, noninductive. Various contact ma-
terials are available. Bias voltage re-
quirement is 16 to 25 v d-c. Sensing cur-
rents 10 times normal are tolerated.
Temperature range is 32° to 122°F.
(General Automatic Corp., Dept. 26)

S TEMPERATURE MEASUREMENT  SYS-
TEMS cover the range from -320° to
+2000°F with resistance-temperature
transducers. The systems are of modular
design with bridges and power supply.
Resistance variations are changed into
voltage variations with 5-v full-scale
output for direct reading or input to
recorder. System accuracy up to £ 0.1°F
is available. (Cardinal Instrumentation
Corp., Dept. 35)

® pHoTODIODE is a diffused n-p-n silicon
diode that allows current to flow when
either junction is illuminated. Any bias-
ing voltage up to 50 v will operate the
device. Response is up to 1200 pa for
1200 ft-cas. Current in the dark is less
than 0.5 pa. The device is 0.5 in. long
and 0.085-in. in diameter. A minute
glass lens is located at the end opposite
the leads. Temperature range is —55°
to 125°C. (Texas Instruments, Dept. 11)

% FUNCTION GENERATOR accepts input in
the form of a double pencil-drawn curve
on ordinary graph paper and produces
electrical output signals proportional to
the ordinate as a function of time rep-
resenting the abscissa. The graph is car-
ried on a drum that can be adjusted to
rotate once in 10 to 300 sec. A servo-
driven stylus follows a null position mid-
way between the two pencil lines that
define the function. Parts of the curve
may be erased and changed at will.
Controls include a hold button that
stops drum rotation and a reset knob
that permits advancing or reversing the
drum during a hold period. (Research,
Inc., Dept. 19)

JosHUA STERN
National Bureau of Standards,
IWashington, D.C.

BRONWILL

CONSTANT
TEMPERATURE
CIRCULATOR

smaller and lighter
even more

compact!

o H £ g =T

Accuracy to = 0.01°C.
Range 0-1G0° C.

Pumps to 22 G.P.M.

Magnetic Temperature Setting
Double Transistor Relay

Brushless Motor

WRITE US FOR COMPLETE
INFORMATION & NAME OF YOUR
LOCAL BRONWILL DEALER

BRONWILL
SCIENTIFIC

A DIVISION OF WILL CORPORATION

P. O. BOX 127, BRIGHTON STATION
ROCHESTER 10, N. Y.

Gentlemen: Please rush complete information

8 | Attn: Dept. SC
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BIOLOGICS
REAGENTS

Antisera and Antigens

Enteropathogenic Coli Klebsiella
Salmonella Shigella
Brucella Leptospira Streptococci

C Protein Antiserum and Standard

Infectious Mononucleosis Antigens
and Standards

Specific

Descriptive literature available on request

DIFCO LABORATORY PRODUCTS
CULTURE MEDIA

Recording Colorimeter

Record color of chromatograph column
effluent

Adjustable wavelength 360 to 680 milli-
microns

Several sizes of optical cells
Dual beam for ratio recording

Send for literature

HAROLD KRUGER INSTRUMENTS

P.O. Box 164

Kruger
Model

62

San Gabriel, Calif.

~PERSONNEL PLACEMENT 5

CLASSIFIED: Positions Wanted, 25¢ per
word, minimum charge $4. Use of
box number counts as 10 additional
words, Payment in advance is required.
Positions Open, $33 per inch or frac-
tion thereof. No charge for box
number.

COPY for classified ads must reach
SCIENCE 2 wecks before date of issue
(Friday of every week).

DISPLAY: Rates listed below—no charge
for box number. Monthly invoices will
be sent on a charge account basis —
provided that satisfactory credit is
established.

Single insertion  $33.00 per inch

3 timos In 1 year 0.00 per inch

7 times in 1 year 28.00 per inch

12 times in 1 year 27.00 per Inch
26.00 per Inch

26 times in 1 year
52 times in 1 year 25.00 per inch

For PROOFS on display ads, copy must
reach SCIENCE 4 weeks before date
o5 issue (Friday of every week).

Replies to blind ads should be addressed
as follows:

Box (give number)

Science

1515 Massachusetts Ave., NW
Washington 5, D.C.

[N Posrrions o [l

[l Posrrions wanTED [

Neuroanatomist-Neurophysiologist, Ph.D. Zool-
ogy and medical school teaching;_ Phi Kappa
Psi, Alpha Kappa Kappa, Sigma Xi. Age 33;
14 publications. Curriculum vitae. Write Box
200, SCIENCE. 8/28; 9/4, 11, 18, 25

All-level I.IFE & PHYSICAL
SCIENTISTS
For mtmeduate placement as
Researchers, Professors,
Administrators, Directors,
Managers, Executives
write Dr. A. H. Hammond
NATIONAL SCIENTIFIC
PERSONNEL BUREAU, Inc.

[l posrrrons open il

Bacteriologist, Supervising. For bacteriology
laboratory in large general hospital affiliated
with medical school. M.D. direction. Salary to
36500, depending on experience. Apply to Dr.
E. Wolinsky, Cleveland Metropohtan General
Hospital, Cleveland 9, X

Box 2707, Wash. 13, D.C.

Biological Production. Opportunity for top pro-
duction man, either D.V.M. or Ph.D., biologi-
cal production with an ethical vetermary supply
company. Requlrements include biological pro-
duction experience, administrative and executive
potential, and ability to direct people. Oppor-
tunity for growth. Salary commensurate with
training and experience. Other emp]oyee beneﬁts
Box 196, SCIENCE. 8/28; 9/4

BIOLOGICAL SCIENTIST
ABSTRACTOR

Well-known Philadelphia pharmaceutical
firm has several openings available for
alert individuals having M. S. or B.S. in
the preclinical sciences. Some foreign lan-
guage ability also desirable. Must be in-
terested in abstracting and indexing of
current scientific literature. Outstanding
benefits including tuition assistance. Please
submit complete résumé.

Box 207, SCIENCE

Parasitologist-Biochemist, Ph.D.; 3 years of
teachmg experience; 6 years, research team state
university ; electrophoresxs drug testing, pathol-
ogy, publications. Desires chal]engmg position
of responsibility. Box 204, SCIENCE. X

Bacteriologist-Biochemist. For research in tu-
berculosis in small hospital limited to chest dis-
eases. Location, upper New York State. Salary
commensurate with experience. Box 206, SCI-
ENCE. X

516

College Textbook Representative

Creative opening in Northeast or Midwest
for expanding department of leading techni-
cal publisher. Young man with publishing
and/or science or engineering background
required. Replies confidential. Send résumé.

Box 199, SCIENCE

Electron Microscopists! Histologist, in need of
a limited amount of electron microscopic work
involving ultra-thin sectioning, desires the tem-
porary cooperation of an electron microscopist
on a consultant basis. Fee and expenses will be
paid from a grant. Co-authorship assured. Box
205, SCIENCE. X

LITERATURE SCIENTISTS

To evaluate, abstract, and code scientific
information for mechanized literature re-
trieval system. Training in biological or
medical sciences. Writing and foreign-
language abilities. Reply to

Employment Division
ABBOTT LABORATORIES
North Chicago, lllinois
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For photomicrography
and simultaneous obser-
vation, binocular photo
tube “FS” is available

at an additional charge
of $50.00.

the

laboratory
MLCT0SCOPe
whaich
fulfills
research
requirements

the new LEITZ LABOLUX llla

The Leitz Labolux IIla is a new laboratory microscope with built-in illumination and the famous
Labolux ball-bearing focusing control, which combines both coarse and fine focusing in a single
knob. Available with a wide variety of accessories, the Labolux IIla is recommended for all routine
laboratory work and, in addition, can be equipped to fulfill the most exacting research.

A variety of interchangeable tubes is available: monocular, binocular or trinocular (binocular
viewing plus photo tube for photomicrography). Tubes can be rotated 360° so that the Labolux IIla
may be faced away from the observer, for increased accessibility to all controls and to the object
stage, and to make ‘“conference-viewing” by two consultants more convenient.

Among the condensers available are the Abbe type, the Berek 2-diaphragm condenser, and condensers
for phase contrast and dark field observations. The Labolux IIIa is readily adapted to fluorescence
microscopy by addition of the Leitz fluorescence accessories. The large stand, in a new contemporary
design, is constructed for a lifetime of use with fatigue-free operation and precision performance.
All controls, including the knobs for the mechanical stage, are in a low convenient position. High-
power objectives have spring-loaded mounts for prevention of damage to lenses and slides.

LABOLUX llla, Model S 25/95

e inclined binocular tube S with knurled knob to adjust for proper interpupillary distance e built-in
mechanical stage # 25 e two-lens condenser #95 e substage unit with rack and pinion focusing accepts
sleeve-type condensers ® quadruple nosepiece with achromats 3.5X, 10X, 45X and 100X oil immersion,
the last two having spring-loaded mounts e paired 10X wide-field eyepieces ® horizontal carrying case
e 3-step transformer, 6 V, 2.5 AMD. . ...ttt ittt i i e e et e $734.00

E.LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y.
Distributors of the world-famous products of
Ernst Leitz G.m.b. H.,, Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS * LENSES - MICROSCOPES * BINOCULARS

32959




Here’s how you can

MEASURE OPTICAL PATH DIFFERENCE
with _the AO-Baker Interfgr:_encqAlicroscope

1. Fitst, as shown in the photomicrograph* above, the 2. Next, the analyzer was rotated until the nucleus of

microscope analyzer was rotated until the background the cell was ‘broufht to extinction. Averaged settings
was brought to extinction. Readings were taken directly . resulted in reading of 138.2°.

from the analyzer scale. Averaged settings resulted in
reading of 70.4°.

3. The Optical Path Difference, in degrees, is twice the difference between the two readings:
135.6° .

OPD =2 (138.2°-70.4°) =135.6°, or OPD = ( 360° ) .546 = .206 Microns.
Optical path difference measurements can be made to an optimum accu-
racy of 1/300 wavelength. This unique ability to measure optical path
thicknesses is in itself of great importance. But even more important,
these measurements can be converted into a variety of quantitative infor-
mation of great potential value. Water and protein content of a cell, for
example, may be measured. Materials such as glass, plastics, emulsions,
textiles can be examined.

While the AO-Baker Interference Microscope is primarily a quantitative
instrument, it also offers unique advantages for qualitative observations
through variable intensity contrast and dramatically effective variable

color contrast.

~Photomicrographs taken by Mr. Lynn C. Wall, Medical Division, Eastman Kodak Co. Data: Epithelial Cell.
AO-Baker Interference Microscope, 40X Shearing objective, 10X eyepieces. Corning filter CS4-120 with AO
Model 630 Pulsarc Illuminator to transmit monochromatic light at .546 microns.

WRITE FOR COMPLETE INFORMATION

. — — — . S S G— — — — —— — —— — — — T — — —— — — — S

, Deont. T4
\ nerican ()p th(ﬂ Please Send me your NEW COLOR BROCHURE SB7 on the
v ’ s ! AO-BAKER INTERFERENCE MICROSCOPE.

¥ Company B

SPENCER ADDR qu
CITY. : ZONE STATE

INSTRUMENT DIVISION, BUFFALO 15, NEW YORK




