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Subsidiaries: Microwave Physics Corp., Garland, Texas

WHAT TEMPERATURE IS A BREAKTHROUGH ?

This one Is cold, and smaller than your thumbnall In sizel

Melpar's spacecraft thermo-electric cooler
emerged from a team effort which included
solid state physicists, chemical physicists and
electronics engineers working in a splendidly
equipped laboratory and developmental shop.
Research on this device was deepened by hot
debate during in-house seminars . . . seminars
designed to sharpen and extend new ideas.

The project was initiated under Company
sponsorship, then quickly given an additional
push by Government support. Breakthroughs
come in many temperatures. They almost
always have this kind of complex, cross-
disciplimary history.

Serving Government and Industry

Throughout Melpar you find a “live’”’ atmos-
phere, stimulated by research, matured by an
experienced engineering and manufacturing
team, created by fast-reacting, long-term-
conscious management.

Our programs in aerospace sciences and
systems, in the physical and life sciences, and
in advanced electronics are growing. Expanding
research groups now require additional staff
members to work in the following areas:

I CHEMISTS AND PHYSICISTS—flash photolysis,
low temperature ph high technology,
ionic crystals, semi-conduct ds, thermo-
electric materials. refractory metal alloys, kinetics of

MELPAR

gas solid reactions, gas phase ki , gas ch
tography, thin film and ystalline ircuits.

I MATHEMATICIANS—the investigation of random
function generators and the development of binary
discreet and continuous random generators.

B ELECTRONICS ENGINEERS—pattern recognition,
signal signature analysis, data retrieval, speech
p ing and tic sy

Il BIOLOGISTS AND BIOCHEMISTS—space biology
and biological systems.

I OPERATIONS RESEARCH ANALYSTS—model con-
struction for special military operations and the
quantitative analysis of detection, early warning and
communications networks.

Write: Professional -Employment Manager, 3800
Arlington Boulevard, Falls Church, Virginia.

W
T INC

v

~.'

A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE COMPANY
3800 Arlington Boulevard, Falls Church, Virginia

Televislon Assoclates of Indiana, Inc., Michigan City, Indiana e

An equal opportunity e ..ployer

Melpar-Falrmont Corp., Fairmont, West Virginia
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BIOSONAR-200 ultrasonic pulse
beams provide factual structural
diagnostic observation

COLOR BIOSONAR will soon be available. This ex-

Continuous, intensive, highly accurate observation and photography of
both still and moving internal dimensions by ultrasonic probing is now
a medical fact of life. Biosonar-200, a single, portable instrument meas-
ures and records, in daylight: position of brain mid-line; motion of heart
walls; thickness of fat layers; deep lying arterial pulsations; position
and dimensions of organs and structures, with clinical applications to
early detection of brain tumors, hematomas, and to cardio-vascular func-
tion. Unlike X-ray, the instrument gives you positive demarcation between
soft tissue interfaces, of similar density, as well as density discontinuities.

How Biosonar-200 works—A series of very short ultrasonic pulses(high-
frequency sound vibrations) are directed in a narrow, straight beam
from a transducer coupled onto the skin with a liquid or cream. Meas-
urements are provided by the amount of time it takes the echos to

clusive development combines aspects of color tele-
vision and ultrasonics to create an electronic staine
ing technique for greater structural differentiation.
Interfaces reflect ultrasound differently, according
to the ultrasonic frequency used. SONOMEDIC has
made use of this natural property to electronically
translate this differentiation with respect to ultra-
sonic frequencies, into visible color differences.
Echoes produced by three ultrasonic frequencies,
chosen at will, respectively intensity modulate the
three beams of a standard color television tube,
Can be coupled to your existing BIOSONAR-200.

return and by the amplitude and phase summation of the echos. By
gating the receiver, echos produced by organs between the probe and
the desired area can be screened out, This allows sensitive observation
at any depth,

Other exclusive Biosonar features: Readout by Electronic Counter — f _ ; f
Depth determination, with resolution of .2 of 1 mm., or better, can be Blosonar-200 js a product o

read numerically. Depth gain zoom — greatest sensitivity for the most

distant echoes featuring exceptionally high sensitivity.

NOW! Measure Brain Temperature. CLYNES SONIC BRAIN GAUGE, : 5 :

BIOSONAR accessory, measures brain temperature with a resolution Sound D/agnos/s f/;rough Ulfrasound
of 0.05°C read out on an electronic counter. Ultrasonic pulse rate f :

243 Old Hook Roa

generated by time of traversal across fixed distance, into which head
is inserted, varies with mean brain temperature, along selected path. Westwood, New Jersey
Also measures calcification effects, Phone: (201) 666-0343

WRITE TODAY FOR COMPLETE INFORMATION AND PRICES.

DEEP-LYING ARTERIAL PULSATIONS RECORDED ON STRIP CHART

I SONOMEDIC: Please send further information on the :
} BIOSONAR-200. ]
1
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I affiliation :
address 1
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An electron micrograph of three
elementary particles of milker’s nodule
virus. The particles are negatively
stained with 2 percent phosphotung-
stic acid adjusted to a pH of 4.9 with
sodium hydroxide, washed briefly,
and shadowed with palladium at an
angle of 1:6 to bring out the surface
detail. The surface pattern seems to
be produced by a regular spiral ar-
rangement of individual units (X 181,-
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What’s going on

at Republic Aviation?
Apollo Space Suit

life-support studies;

a Mach 2/vroL/variable-
geometry aircraft design;
fluid-power systems

for a supersonic transport;

77 parts for NASA’s Saturn;
studies for the Synchronous
Meteorological Satellite;
re-entry capsules for

NASA’s Project Fire; the

F-105D and F-105F (two-place)
Mach 2 fighter-bombers;
guidance for the Bullpup-
missile; training simulators and
control systems for submarines;
studies for the Advanced
Orbiting Solar Observatory;
electronic ground support
equipment; the Bikini Photo Drone;

the magnetic-induction nuclear gyro...

and too many other aerospace and
hydrospace projects to include.

SCIENCE, VOL. 140
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And who’s

doing it?

Eighteen thousand people,
including weapon system
analysts, mathematicians,
oceanographers, nuclear
physicists, biochemists,
radiobiologists, physicians,
metallurgists, microbiologists,
plasma physicists, astronomers,
astrophysicists, psychologists,
physiologists, astrobiologists . . .
and chemical, cryogenics,
communications, radar,
guidance, orbital mechanics,
human-factors, propulsion,
acoustics, design criteria,
reliability, hydraulic,

flight dynamics, structural,
applied mechanics, nuclear,
computer, hydrodynamic,
thermodynamic and
aerodynamic engineers.
Republic Aviation Corp.,
Farmingdale, L.I., N.v.
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NO NEED TO COMPROMISE ON QUALITY,
FEATURES OR PRICE—-YOU GET THEM ALL
FROM RIDL

Model 34-25
Multi-Channel Pulse Height Analyzer

Wide Range of Inputs + Wids Range of Outputs « 400 Channels

DISPLAY CHASSIS OPTIONAL—$495.00C < CABINET OPTIONAL @ PRICES U.S. DOMESTIC

DELIVERY FROM STOCK—
FOR ADDITIONAL INFORMATION. . .

Radiation Instrument Development Laboratory

4501 WEST NORTH AVENUE + MELROSE PARK, ILLINOIS « MU 1-2323 . CABLE: RADILAB « TWX: 312-681-3448

DIVISION OF NUCLEAR.CHICAGO CORPORATION

1262
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Unconditional One Year Warranty. Overall dimensions: 40” wide, 29” deep, 65” high;

chamber dimensions: 3214” wide, 21” deep, 26” high. U.S. Patent No. 3,002,895

A 102 CU. FT.“SHAKER ROOM”
RIGHT IN YOUR OWN LABORATORY

Agitates, incubates, refrigerates, and illuminates
static and shake cultures

THe PsycroTHerMPis a controlled-environment incu-
bator-shaker that provides a wide range of temperature
and agitation for the growth of aerobic and anaerobic
organisms. 'This versatile apparatus occupies little floor
space, yet provides 10%% cubic feet of usable work space
where static and shake cultures can be propagated under
the same environmental conditions.

Environmental Control

Temperatures can be regulated from 0°C to 60°C with
a control tolerance and gradient both within +0.5°C.
Non-refrigerated units have a temperature range of
ambient to 60°C. With integrated heating and refrigera-
tion systems the unit is ideal for work with psychrophilic,
mesophilic, and thermophilic systems.

21 JUNE 1963

Facilities are provided for circulation of gaseous at-
mospheres, and models are available with high-output
illumination for photosynthesis studies.

Continuous-Duty Shaker Mechanisms
Models are equipped with Gyrotory® or reciprocating
shakers, precision-built for smooth, quiet and repro-
ducible agitation. Speeds are adjustable mechanically,
and will not drift with changing workloads or voltages.

Interchangeable shaker platforms with large capaci-
ties for flasks, tubes and other containers are available
in a wide selection.

Send for 8-Page Catalog G26S /6213

New Brunswick Scientific Company, In¢.
1130 Somerset St., New Brunswick, N.J.
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To get the most out of analog data,
you should be able to see it now or
see it later, use it now or use it later.

The ideal combination of recording
instruments for making the most of
your analog data is a Honeywell
tape recorder, such as the compact
Honeywell 8100 portable instrumen-
tation recorder/reproducer, used
with the Honeywell Visicorder
Oscillograph.

For immediate readout, the Visi-
corder gives you an instantaneous
record of 1 to 36 channels of data
from DC to 5000 cycles per second.
A variety of paper speeds from .1 to
160 inches per second gives you the
trace resolution you need. Five mod-
els of the Visicorder are available.

At the same time, you can record up
to eight channels (plus voice and
compensation) of data up to 10,000
cycles on the 8100 portable. Later
on, you can play selected portions of
your data into the Visicorder. Four
tape speeds (174, 3%, 15, and 30 ips)
give you record and playback versa-
tility for whatever frequency you’re
recording.

In the Honeywell 8100, several head
and tape configurations are available
(including IRIG). All models have a
built-in calibration panel, automatic
switching of center frequencies, and
anew, improved tape drive that cuts
flutter to a minimum and eliminates
tape breakage. A built-in monitor
scope and voice channel are optional.
In addition, Honeywell manufac-
tures complete laboratory tape sys-
tems with capacities of up to 60
channels on 2-inch tape.

For complete information about the
Honeywell 8100, the Visicorder
Oscillograph, and other recording
equipment, contact your nearest

oneywell office, or write: Honey-
well, Denver Division, Denver 10,
Colo. Or call us direct at 303:794-
4311. In Canada, contact Honeywell
Controls, Ltd., Toronto 17, Ontario.

DATA HANDLING SYSTEMS

Honeywell

SCIENCE, VOL. 140



Use this photoelectric photometer for accurate re-
flectance measurements of color and whiteness of
paints dnd pigments. The ELREPHO is a direct read-
ing photometer, compact in design and simple to
operate. Untrained personnel can be taught quickly
to manipulate this instrument for routine as well as
research work.

The ELREPHO's color discrimination surpasses the
sensitivity of the human eye. Samples are illuminated
by completely diffused light—thus, measured values

show minimum dependence on the paint’s surface characteristics.
Upon request a xenon lamp can be furnished which provides ultra-
violet light for determining color values of fluorescent paints.
Powdered materials can be equally well examined.

The instrument employs two photocells for comparing the sample
against the standard. The differential current from the cells is

ELREPHO in use at Weyerhaeuser Company pulp operation in Longview, Washington

The Carl Zeiss “Elrepho”

a convenient, accurate instrument for analyzing color

translated into a reading on a drum-type scale with
vernier by zeroing a meter on the instrument. For
reflectance measurements in the various regions of
the visible spectrum a set of seven pairs of filters
(420-680 mp) with narrow transmission bands is
available. For the direct color measurement ac-
cording to the International Chromaticity System
(C.LE. system) a set of three pairs of tristimulus
filters can be furnished. The instrument’s stability
permits reproducible readings to .1%. Accuracy

of measurement is generally limited not by the capability of
the instrument, but by minor variations in uniformity of the
sample’s surface.

Details of the ELREPHO's construction and operation are avail-

CARL

able on request. If you are interested in a demonstration, please
write us. Complete service facilities available.

m The Symbol of World Famous Optics

WEST GERMANY

Carl Zeiss, Inc., 444 Fifth Ave,, New York 18, N.Y.



... the latest advance in the practical serological diagnosis of TB

1266

The Parlett Gel Double Diffusion (P.G.D.) Test represents
a definite step-forward in the detection of tuberculosis. More
selective than skin sensitivity tests, it is simple, inexpensive
and capable of use as either a screening procedure or a
diagnostic aid.

The test utilizes the most basic of all serological
procedures — the appearance of a visible precipitate when
specific antigen and antibody combine. Yet careful
development of experimental conditions and materials —
including highly purified reagents, buffer-control of pH and
special gels serving as reaction media — have been combined
to transform this common physiological phenomenon into a
technique having 80 to 90% efficiency in detecting
mycobacterial antibody in human serum.

For details see your Aloe Scientific representative or write
Aloe Scientific, Division of Brunswick, 1831 Olive Street,
St. Louis 3, Missouri.

SW the Seiences that Sewe Mankind

VX-25290 Brook P.G.D. Test Kit.
Includes reagents and materials
.for 30 P.G.D. tests (antigen,
agars, buffer, diluent, positive
and negative control sera, gel dif-
fusion tubes, capillary pipettes
and tube holders).

SCIENTIFIC

SCIENCE, VOL. 140



= RADIOMETER

CLEVELAND 11, OHIO 72 Em COPENHAGEN, DENMARK

In Canada: Factory representatives Bach-Simpsor
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Why take the time to do it by hand
(every time you need it) when you can
make slides right from the original so
easily? A Polaroid Land Camera and
Polaroid Land transparency film are all
you need.

Just aim the camera at your source
material and click the shutter. Pull a

Polaroid Land Transparency Film

21 JUNE 1963

90 seconds to make
it a permanent slide?

tab, count and peel a transparency
from the back of the camera. Mount in
a snap-together frame and you're
ready to flash a big sharp transparency
on the screen. Elapsed time: about 90
seconds. You only have to do it once
and there's no chalk dust either.
There are two Polaroid Land trans-

parency films. This one, especially
suited for line work, develops in 10
seconds. The other, for continuous
tone slides, develops in 90 seconds.
Both films work in the same camera
and same mounts. For more informa-
tion, write Polaroid Corporation, Tech-
nical Sales Dept., Cambridge 39, Mass.

“POLAROID"®
1269



NEW I'E'TZ:""” T

ORIHOMATE

THE WORLD’S MOST VERSATILE
& EASIEST-TO-USE AUTOMATIC
MICRO-CAMERA...WORKS HAND-
IN-GLOVE WITH THE MOST AD-
VANCED UNIVERSAL RESEARCH
MICROSCOPE...

LEITZ ORTHOLUX

M Touch a single button: Computer-controlled, electro-
magnetic shutter automatically measures light and ex-
poses for intervals from 1/100 second to 2 hour or more.

M Choice of two types of automatic light measurement-
and-exposure: integrating or detail. You set ORTHOMAT
to measure light for entire field or for separate measure-
ment of the finest detail and push the button. Light
measurement and exposure occur automatically.

M Beam-splitter permits continuous viewing without
interruption as you trigger automatic microphotos.

B [nterchangeable film chamber with automatic trans-
port and counters permits alternation between color and
black and white. Chambers can be changed at any point
on film and exposures resumed at any time.

E. LEITZ, INC.,
Distributors of

New Leitz ORTHOMAT puts the most advanced photo-
micrographic techniques at your disposal with push-
button simplicity. Its exclusive features are years ahead
of any other micro-camera—even other “Automatics.”

And...ORTHOMAT works hand-in-glove with the incom-
parable Leitz ORTHOLUX Universal Research Microscope.
Result: ORTHOMAT becomes an automatic camera micro-
scope capable of solving the most difficult photomicro-
graphic tasks at the touch of a button. The famous
interdesigned ORTHOLUX systems of optics, illumination
and mechanics include separate and combined incident
and transmitted illumination, bright field, dark field,
phase contrast, polarized light and fluorescence.

Whatever your field—in research or routine applica-
tion—for the best results obtainable without time-con-
suming trial-and-error methods, ORTHOMAT will provide
the answer at the touch of a button.

49665

468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
ih e

world-famous products of

Ernst Leitz G.m.b H. Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS ' LENSES - PROJECTORS - MICROSCOPES

1270 SCIENCE, VOL. 140
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
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of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

SCIENCE

Creativity in the Sciences

Brains are our greatest resource, but we use them ineffectively.
Most men and women develop only a small fraction—perhaps 10 per-
cent—of their potential. Often one sees individuals do in a week,
when inspired, what requires months at their customary pace.
Discovery of means of utilizing talent more fully is perhaps the most
important scientific advance that could be made at this time.

The creative -individual must have a liberal portion. of three
qualities: mental capacity, judgment, and motivation. By mental
capacity is meant something related to intelligence quotient, but
something not precisely measured by any of the standard tests.
Almost all creative scientists probably have 1.Q.’s of 130 or above.
Mental capacity is, of course, largely genetically controlled. Judg-
ment is an important characteristic in a scientist. In research one
is continually faced with multiple choices as to what experiment
to do next and how to do it. The effort that goes into a sterile
experiment can be as great as that which goes into an illuminating
one. Some gifted individuals have a knack for selecting the most
fruitful approach. The quality of judgment is also probably geneti-
cally controlled, but the individual can improve his endowment with
experience, and he can tap the wisdom of others. I have noted
even gifted individuals checking their estimate of a situation in
discussions with their colleagues. Motivation is the factor in crea-
tivity which is most subject to change by one’s surroundings. It is
also an essential component, for without it the best minds accomplish
little. With adequate motivation comes the self-control necessary
for tapping one’s resources.

Creative effort differs from most other activities in that it generally
requires unusual discipline. People in other walks of life can go
for long periods without exerting much self-control. No foreman can
successfully direct a creative scientist in detail how to cerebrate or
tell him what move to make next. The judgment and initiative
must stem from the individual. He must do the necessary thinking,
and if he is to be truly creative he must think deeply and organize
himself and his activities. If he fails to exercise proper self-discipline,
this deficiency is not obvious to others immediately. He may appear
for work as usual, follow his accustomed routines, attend seminars,
read the literature, and give the appearance of creative effort. But
this activity may be only a facade if his mind is elsewhere.

Related to the need for self-discipline are qualities of patience,
courage, and willingness to take the punishment of disappointment.
In the present era of science there is pressure to build extensive
bibliographies. The certain way of doing this is to carry on research
which is merely a small extension of what is already known. Under
these circumstances the scientist is not forced to think deeply, yet
he feels some security as a contributor to science. Little in the way
of creativity comes out of such procedure. The path of courage lies
in choosing a difficult but fundamental problem and working at it
even though the walls of confusion seem insurmountable. The person
who undertakes such a task must be capable of living with disappoint-
ment. He must be able to cope with the unhappiness that follows
the failure of what seemed to be promising approaches. Even after
an extended period of apparently fruitless work, he must be capable
of summoning the necessary stamina to continue his efforts. The inner
resources which permit the creative person to continue after repeated

failure can stem only from deep motivation.—P.H.A.

This editorial is based on an address given at the New York University Conference
on Education for Creativity in the Sciences, 13=15 June 1963.



CONSTANT BACKGROUND

IN MODEL 402 AUTO-GAMMA® SPECTROMETERS

B A 100 sample capacity automatic changer that assures
constant sample background is one of the unique features
of Packard Auto-Gamma Spectrometer Systems. In the
changer, samples are located peripherally around the lead-
shielded, well-type detector. Because the distance from the
detector to each sample position remains constant, back-
ground remains constant even when “hot” samples are
located adjacent to samples with little or no radioactivity.
In operation, accurate reproducibility is assured for each
sample because test tubes are allowed to bottom in the
crystal well while being counted. ® Model 402 Systems
include instrumentation, sample changer, controls and
printer, all in a compact console only 31Y2 in. wide. ®Qther
Packard gamma counting systems provide the capa-
bility for automatic spectrum analysis, dual channel
gamma counting, and the continuous measurement of
transient gamma radioactivity.™ For more information, call
your Packard Sales Engineer or write for Bulletin 1004.

Paclksard

PACKARD INSTRUMENT COMPANY, INC,
BOX 428 + LA GRANGE, ILLINOIS » HUNTER 5-6330

Sales offices in principal cities of the world.
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Stalrway to the Moon

There are no surer steps to the moon than the
accumulation of scientific and technological knowl-
edge that is being brought together and organized
for this important venture in space.

Bellcomm is building upon every known reference,
from the earliest works of science to the most recent
studies of NASA, for whom it plans systems that will
enable man to travel to the moon and back.

Such work offers attractive opportunities for men

who are well qualified in such fields as physics,
chemistry, psychology, mathematics, flight mechanics,
computing and programming, propulsion, aerodynam-
ics and aeronautical engineering.

If you would like to help fashion a giant stairway
to the moon, Bellcomm will welcome your résumé.
Address it to Mr. W. W, Braunwarth, Personnel Direc-
tor, Bellcomm, Inc., Room 1116S, 1100 17th Street,
N. W., Washington 6, D. C. Bellcomm is an equal
opportunity employer.

BELLCOMM, INC.

A Bell Telephone System Company




Listed here are 71 reasons why Nuclear-Chicago is now

They all add up to a clear position of proved superiority as
measured by time-saving features, economy, reliability, and accuracy.

Isn’t this reason enough to consult your Nuclear-Chicago sales
engineer about your needs and plans in liquid seintillation instruments?

\.
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the preferred supplier of liquid scintillation systems:

1.Premium EMI photomultiplier tubes are '

specially selected for these systems ac-

cording to standards exceeding manu-

facturer's specifications.

2, Thirty-day delivery on all systems.

3. Modular printed-circuit boards assure

compactness and ease of servicing. Cir-

cuit function is imprinted on each board.

4. Solid state circuitry contributes great

reliability.

5. Choose data listing only or data listing

with automatic calculation of CPM and

channels ratios.

6. Over 325 systems delivered and operat-

ing since April, 1961,

7. Careful shipment via moving van. Your

instrument arrives in the peak condition

in which it left the factory.

8. One-second print-out of count only can

be selected for radiochromatography ap-
lications.

» All Nuclear-Chicago service offices are
completely equipped for fast handling of
any service problem that may arise.

10, Basic systems may be easily upgraded
to more advanced operation as your needs
expand.

11, More than half of Nuclear-Chicago
system owners are routinely using chan-
nels ratio techniques to determine count-
ing efficiency for quenched samples.

12, Nuclear-Chicago systems deliver the

highest E?/ B of any comparable units.
13. Temperature controlled systems can
be operated to 50°F without significant
change in sample-to-background ratio.
14. Nuclear-Chicago systems reduce the
possibility of human error by reducing
the need for manual computations.
15. High differential counting efficiencies:
409 for tritium and 78% for carbon-14 with
backgrounds of 39 cpm and 30 cpm re-
sgectively.
16. Nuclear-Chicago offers the most eco-
nomical fully automatic system on the
market today.
17. Efficiency and background specifica-
tions of ambient temperature systems are
nearly equal to those of the temperature
controlled systems.
18. Controlied temperature chamber is
custom designed exclusively for liquid
scintillation counting. Mechanical com-
ponents are located outside of the cooled
volume.
19. Nuclear-Chicago offers a complete
line of liquid scintillation chemicals and
accessories.
20. Purchase price includes service con-
tract that covers complete installation
and three preventive maintenance calls.
21. Optional automatic background sub-
traction instrument operates independ-
ently of time or count selected.
22, ‘Automatic bottle reject mechanism
prevents jamming caused by off-size
sample bottles.

+ Temperature chamber has stainless
steel liner, magnetic lid-sealing gasket,
and accurate thermostatic control,

24, Choose single, dual, or triple scaler
read-out with electronic timing.

25. High-gain photomultiplier tubes re-
duce the need for high-gain amplifying
electronics. Result—less chance of noise
pick-up.

26. All service-call data is tabulated to
permit early diagnosis of any chronic
problems that may arise.

27. Automatic light shutter at detecting

. chamber entrance prevents light leakage.

28. Excellent high-voltage stability
achieved through a series of Zener diodes
in temperature controlled enclosure.

29, Each photomultiplier tube has sepa-

‘rate coarse and fine high-voltage con-

trols. Voltage limits never let the tubes
go into discharge.

30. Ultra-fast noise cancelling and an-
alyzer circuitry is designed to handle
the short duration pulses produced by
beta disintegrations.

31.Every systemincludes a three-channel
analyzer for routine channels ratio quench
correction of dual labelled and inter-
mixed samples.
32, Each liquid scintillation system repre-
sents five man-weeks of labor,

33. All systems undergo at least 48 hours
of rigorous testing before shipment.

34. Nuclear-Chicago has been a leading
manufacturer of precision radiation dee
tection equipment since 1946,
35, Add Nuclear-Chicago's Data Cone
verter to any Series 6700 system for auto-
matic transfer of sample data to punched
cards and tape and to automatic type-
writer print-out.
36. Manual, preset time, preset count,
and time/count modes are provided.
37. Selective automatic sample programe
ming fills virtually all counting sequence
requirements. Count preferred samples
while bypassing others if desired.
38. Analyzer logic lets you choose all
practical combinations of integral and
differential counting windows "on the
three channels. Channels may be ad
jacent, overlapping, or separated.

9. Automatic calculator offers six differe
ent data read-out programs.
40. The output of each photomultiplier
tube can be monitored separately as an
operational check.
41, Series 6700 offers three basic systems:
(1) 150 sample automatic operation with
controlled temperature, (2) 50 sample
automatic operation at ambient temper-
ature, (3) manual operation at ambient
temperature.
42. Automatic systems can be operated
manually if desired.
43. Temperature controlled systems have
a continuously variable operating range
of 10°F to 50°F.
44. Every Series 6700 system carries a
one-year guarantee covering parts, labor,
and transportation.
45. Continuous numeric read-out of time,
count, and sample number is provided.

\

46.Sample number read-outisinterlocked
with the numbers of the sample bottle
receptacles on the changer mechanism,
47.Every system accommodates Nuclear-
Chicago’s Chroma/Cell™ for continu-
ous flow detection.

48. Add second or third scaler to single
or dual scaler systems at modest cost.
49, Scalers and electronic timer are coms
bined in a single, compact module.

50, Wide choice of systems allows you to
select an instrument that meets your
counting requirements at your budget,
51.Analyze three separate parts of a beta
spectrum or two spectra of different avers
age energies.

52, Detector assembly is well shielded to
insure low constant background. Shield-
ing is sectional and is furnished with
handles for easy removal.

53. Detecting chamber is easily removed.
54, High-voltage meter employs parallax«
correcting mirror for greatest setting re-
producibility.

55, High voltage and gain are adequate
for any beta emitting isotope.

56, Special line-noise filtering circuit is
provided.

‘57. Five energy level discriminators give

maximum spectrometerversatility. Coarse
?ndlfine controls are provided for each
evel. .

58. Gain attenuator circuit allows you to
count both high and low energy betas
with a single high-voltage setting.

59, Extremely fast amplifier recovery
time: 70 nanoseconds after a 50X to 100X
overload.

60. Amplifier gain shift is zero under nor-
mal operating conditions.

61. Electronic gating is used to control
scaling and timing. Result—no start and
stop timing errors.

62, All heat-producing components are
force-ventilated.

63. Functional design avoids excess bulk,
conserves laboratory space.

64. Line-frequency test circuits are ine
corporated for instrument check.

65. Sample data is printed on easily ree
placeable paper tape. Data is always
recorded in proper sequence.

66. Simple, trouble-free sample chang-
ing mechanism uses minimum number of
moving parts.

67. Generous supply of low-potassium
sample bottles is provided along with
bottle gauge for checking bottle size.
68. Special low-noise refrigeration coms=
ponents are used. Cooling system has re-
serve capacity at any temperature within
its range.

69. Temperature chamber controls are
conveniently located.

70 Three inches of efficient thermal ine
sulation is used on all six sides of cooled
compartment.

71. All operating controls are readily ace
cessible and are clearly identified for
ease of operation. NUC:B.3.280

J
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EVERYWHERE
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NEW GO HELIXTRACTOR CONTINUOUS FLOW UNIT!

To separate micro deposits from large volumes you can
now employ helical flow continuous centrifugation and get
better results in a fraction of the time required by conven-
tional methods!

In the Helixtractor material is introduced through a central
stationary hub and separation occurs in a coil of plastic
tubing. Solids are collected along the tubing wall in the
form of a paste. The various phases are easily identified
and isolated by cutting the tubing. All material is subjected
to the same G force for the same length of time. The
flowing liquid is only a fraction of an inch thick so solids
separate three to four times faster than regular centrifuga-
tion. The Helixtractor is completely aerosol free and the
entire unit easily autoclaved, thus is ideal for centrifuging
infectious materials. Maximize your present IEC centrifuge
capabilities with helical continuous flow separation. Write
for literature or a demonstration.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE e NEEDHAM HEIGHTS 94, MASS.




SPRINGER-VERILAG ACADEMIC PRESS

Berlin - Gottingen - Heidelberg

New York and London

Ready Summer 1963

Edited by Egon Stahl

Contributions by
H. R. Bolliger, M. Brenner, H. Ginshirt,
H. K. Mangold, H. Seiler, E. Stahl, D. Waldi

Thin-Layer Chromatography

A Laboratory Handbook

The new method, by which minute quantities of inorganic or organic substances are
rapidly separated, is employed now in so many fields of natural science and medicine,
and the amount of information available is so extensive, that its compilation in the form
of a handbook meets a great need. Prominent specialists with relevant knowledge and
laboratory practice associated for the purpose of composing a handbook for the practice,
which will be of actual assistance to beginners as well as specialists. At the present

developmental stage of “thin-layer” chromatography, it is a fact of special value, that
tt}h(g associated authors included numerous own studies, which have not been published
efore.

With 197 figures and 2 tables in colour

Approx. 560 pages 8vo. 1963

Plastic binding DM 68, —; $17.00; £ 6.1.5 From reviews of German edition
“Although in many laboratories experts are still trying hard to improve the method,
E. Stahl is to be congratulated upon his initiative in editing, in collaboration with a
group of prominent co-workers, this excellent laboratory-handbook. This book is designed,

B Pamphlet on request primarily, for the practician.” )
Chimia

Lecss SINGLE & DOUBLE:
MIRROR-MONOCHROMATORS

GLASS ABSORPTION
CELLS =~

KLETT

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

With exchangeable prisms for the visible,
ultraviolet, infrared from 200 millimicrons to
20 microns.
Klett Manufacturing Co., Inc. — . We
179 East 87 Street, New York, New York

r Bulle 98
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The CAT 400-B
Isolates Transient
Signals from

Background Noise

THE MNEMOTRON CAT 400-B “MEMORIZES”
INFORMATION OCCURRING IN AS FINITE A
TIME SEGMENT AS 78/1,000,000TH OF A
SECOND. INFORMATION ACCUMULATED MAY
BE DIRECTLY OBSERVED ON THE SCOPE.
DIGITAL OR ANALOG READOUT FROM MEM-
ORY IS AVAILABLE.

CAT 400-B is the unique MNEMOTRON Com-
puter of Average Transients. It is today’s

most invaluable instrument for processing
biological data derived from investigations

Actual graphic recording of evoked ‘fhe recording above displays readout
imulation. Stim-  of the CAT 400-B after averaging 50

potentials to photic s

in Neurophysiology, Pharmacology, Ophthal-
m«})\logy, Psychology and Cardiology, among
others.

Where ‘“on-line” definition of repetitive
transient signals is indicated by the nature
of the experiment, no other instrument
approaches the capabilities of the CAT. In
a transistorized package of only 38 pounds,
the transportable CAT occupies less than
one cubic foot of bench space. The photos
below illustrate the CAT's time-saving, ac-
curate and reliable performance.

NOTE RECOVERY
OF TRANSIENT IN-
DUCED SIGNAL
FROM RANDOM
BACKGROUND
NOISE.

ulation rate 2 per second (leads RO-V).  responses of the data in the left photo.

CAT 400-B is available through purchase or through a Lease-
Purchase agreement that permits rental for as short a period MNEMOTR N
as 6 months. A MNEMOTRON Engineer will gladly demonstrate

CAT capabilities in your laboratory. Write, wire or phone for an Py
appointment. Or, if you prefer, request your copy of Technical TECHNICAL MEASUREMENT

Application Bulletin No. 2 describing broad aspects of averaging
Executive Sales Offices: 202 Mamaroneck Ave., White Plains, N.Y,

of evoked responses.

CORPORATION

Iry_ U_NITRON'S new

The Model MPS is a precision instru-
ment designed to meet the exacting
requirements of science, education
and industry. 1deal for work in chemis-
try, crystallography, biology. as well as
the technology of paper, glass, textiles
and petroleum.

® Eyepieces: 5X (micro.), 10X (cross.)

® Objectives: 4X, 10X, 40X, achro-
matic, strain-free, centerable

* Nosepiece: quick-change type

© Subst .g B

3-lens, swing-out tnd mount, iris
diaphragm

* Polaroid polarizer: rotatable 360°
® Polaroid analyzer: in sliding mount
® Bertrand lens: centerable

® Stage: 115mm diameter, revolves
360°, reads to 6 with vernier

® 2 Compensators: quarter-wave
plate and first order red plate

® Focusing: both coarse and fine
FREE TEN-DAY TRIAL
Quantity prices on three or more
Accessory mechanical stage $14.75

$269

fob Bostop

INSTRUMENT COMPANY e MICROSCOPE SALES DIV.
66 NEEDHAM ST, NEWTON HIGHLANDS 61, MASS.

' Please fush UNITRON's Microscope Catalog 4M -2 '
Name. l

e 1
Address '

Lcilv State. J
D SN EIND SIS SIS GIND SND GIND GIND SND SNNE SNNN GENN SNNS
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Daiac LABORATORIES

Need reagents for
medical research and
biochemical testing?

Why not check with Borden's Dajac
Laboratories?

Over 300 reagents are available for
research and testing—including en-
zyme substrates, fluorescent reagents,
tetrazolium salts, and a wide variety
of biological stains, amino acids,
analytical reagents, sample and re-
agent kits.

New reagents are constantly being
added as a result of Dajac's own
independent research and the aod-
vances of biochemical knowledge.

Your inquiry is invited about special
preparations made 1o your own
specifications.
Do you have
Dajac’s new
catalog of
over 300
medical
reagents?

Werite for your =
FREE COPY today to Depurfmenf S- 63

THE 7)’0/&/[/1 CHEMICAL COMPA

000 LANGDOMN STREET « P O BOX 9522

PHILADELPHIA 24, PA

fied there. The Public Health Service
program concentrates on six general
areas: (i) scientific publications, (ii)
unpublished information, (iii) abstract-
ing and indexing services, (iv) evalua-
tion of scientific information, (v) the
information clearing house, and (vi) in-
formation service centers.

Philip H. Abelson, editor of Science,
addressed the audience on “An editor’s
view of publication problems.” The
primary publication as the source docu-
ment for formal scientific communica-
tion is a critical point in the entire
process and the quality of such publica-
tion is directly related to the meticu-
lousness with which the refereeing
process is carried out. This varies
widely from journal to journal. In ad-
dition, journals must be well funded
either through private sources, subscrip-
tion income, page charges, or some
combination of these if the editor is
to be able to discharge his responsibili-
ties to his journal and to the scientific
community both promptly and efficient-
ly.

Raymund L. Zwemer (American
Physiological Society) summarized
some of the “New approaches to ‘keep-
ing up’ with the literature.” These in-
cluded, in his view, such elements as
permuted indexing and variations
thereof, key word indexing, source in-
dexing, and translation services, both
cover-to-cover and selective, as well as
the conventional abstracting services.
The value functions of these several
approaches were explored in some de-
tail and the problems of their effective
implementation reviewed.

“Current trends in documentation
research” was the subject of the fifth
paper presented by Harold Wooster
(Air Force Office of Scientific Re-
search), who discussed some of the
more important modern methods under
study. These involve the application of
both computer techniques and other
methodologies to such problems as
chemical structure storage and search,
mechanical translation, optical scan-
ning to facilitate input to machines, and
the various alternatives being consid-
ered as potential substitutes for the
present scientific journal. It is perhaps
significant that a very large number of
enterprises listed in the National Sci-
ence Foundation roster of current ac-
tivities in research and development
are being supported by agencies such
as the Air Force Office of Scientific Re-
search. This phenomenon necessarily
focuses attention on the great and
growing importance of the informal re-
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port literature generated in such volum-
inous quantities as a result of govern-
ment-financed programs in science and NEW FROM CANALCO
technology.

The symposium concluded with a

statement of the importance of the
problem from the viewpoint of the na-
tional interest, presented by Julius N.

Cahn (director of the Medical Research

project of Senator Humphrey’s Sub- .
committee on Reorganization of the
United States Senate Committee on
Government Operations). Cahn un-

derlined the importance with which the
government views the information
problem and its vital interactions with
the health and welfare of the nation.
With the real understanding exhibited
by the Senate Committee and its ap-
preciation of the problems before the
scientific community, the outcome of
the Committee studies may be expected
to provide a continuing impetus for

&
s .
“w . e

greater accomplishment by the scien- S
tific community. . . . . .

The symposium was oustanding in | W8 W0 R W W G e
the sense that the audience it attracted liver serum serum kidney epididy- liver in algae
contained predominantly working sci- glai‘s'gs'ins? (normal) mis
entists rather than professional docu-
mentalists, information specialists, or SOME TYPICAL ISOZYME PATTERNS

librarians. Effective progress in battling
the “exploding literature” can only be | [N
attained to the extent that the working
scientist is aware of the problem and
appreciative of the necessity for taking

effective steps to overcome it. Any ®
forum, therefore, which brings the prob- eC ['0 oreSlS
lem to the working scientist and en-

lists his sympathetic understanding

represents an important contribution
to the attainment of better solutions.

(pat. pending)

Multiple molecular forms of enzymes are readily separated in serum, body

The papers presented at the symposi- fluids, animal and plant tissues. Fractions are identified by cytochemical
um will be published later this year in étl.alltl\]?ci\{ %%Agl‘\fg]slfsal' ;adioacti\éq, Ifl.u(?resct:_ent ordin'nfmunc;:olgical m;aatr;‘s.
. . of myocardial infarction and of pathologies of the
Federation Proceedings. liver, kidney, pancreas, prostate, nerve, and other tissues is aided by sepa-
ROBERT A. HARTE ration in serum of specific isozyme fractions of LDH, MDH, phosphatases,

American Society of Biological esterases, peptidases, and other enzymes.

Chemists, Washington 14, D.C.
TRIAL KIT AVAILABLE

Complete equipment, chemi-
Blood Flow cals and accessories for 100
experiments, with full proce-

Physiologists, engineers, mathemati- dural instructions 66 00*
cians, and physicists from the United “to.. Bethesds, Waryid $66.
States and seven foreign countries at- ¢
tended the first international symposium
on pulsatile blood flow which was .
held at the Presbyterian Hospital in e
Philadelphia, 11 to 13 April. Recent ;
progress in the dynamic analysis of e “A/N\ ALCO
blood flow was reviewed, the present :
state of our knowledge of the field was
re-evaluated, and the existing problems
and their possible solutions were out-
lined.
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If you measure

STRAIN,
SHOCK,
VIBRATION,
PRESSURE,
FORCE,

you need this

FREE
BOOKLET

This pocket-size
“Bibliography of
Publications’’ contains
a description of all
literature published to
date on Endevco A.C. and
D.C. transducers,
amplifiers and related
instrumentation for

the measurement of
strain, shock, vibration,
pressure and force
signals.

Over 150 separate
listings can save you
hours and days of
research. Much of this
literature has had an
important influence on
the state of the art.
Special information on
DC power supplies and
DC airborne,laboratory
and test stand amplifiers
is included, plus technical
data on products and
accessory equipment.

Fill out the coupon below
and receive your FREE
copy by return mail.

,,,,,,,,

ENDEVCO CORPORATION
801-S SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA Z

Please mail me a free copy of your ““Bibliography
of Publications.” Thank you.

Name

Company.

Street

City.

Telephone
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The transducer recording systems
used for accurate evaluation of pulsatile
flow must meet considerably higher
requirements than those which are
generally considered satisfactory. A
flat frequency response from 0 to 30
cycles per second is absolutely neces-
sary. The present state of manometry
and displacement measuring devices is
probably adequate provided extensive
care is exercised both for their static
and dynamic calibration. The damaging
effects of minute air bubbles on ma-
nometer behavior are still not generally
realized.

The performance of flow-metering
devices, on the other hand, is far from
satisfactory. Two main problems must
be solved before either the electromag-
netic or the ultrasonic flowmeter can
‘be used with confidence for such studies.
Although the calibration of electrical
performance can be carried out with
relative ease, the dynamic calibration
of the whole electromechanical system
is fraught with difficulties. Adequate
volume displacements at the required
frequencies necessitate powerful pumps,
the output of which must be exactly
known. Although such devices can be
built, they are likely to be considerably
more - expensive than the flowmeters
themselves.

The second problem relates to our
ignorance about the distribution of
velocity profiles in various types of
flows and cross sections. Theoretical
considerations indicate that errors of
up to 25 percent may be introduced if
the velocity profile used for the cali-
bration is significantly different from
the profiles actually encountered during
the experimental measurement. Addi-
tional questions which are at present
not too well understood include the
effects of hematocrit, wall thickness,
temperature, blood chemistry (ioniza-
tion), vessel fit, field frequency and
wave shape, electrode character, and
contact potential upon flowmeter per-
formance.

Since minor errors in amplitude and
phase lead to significant differences
in some of the calculated parameters,
a better understanding of these effects
is essential for a reliable interpretation
of observed results. Considerably more
theoretical and experimental work is
necessary before these effects can be
properly evaluated.

Theoretical and experimental ap-
proaches to pulsatile flow have shown
that blood flow through the vascular bed
depends only upon two parameters,
the driving pressure and the impedance

of blood and vasculature. The driving
pressure is, of course, provided by the
pumping action of the ventricles, so
that the impedance describes the over-
all behavior of the vascular bed and
its content and includes explicitly the
inertial and viscous properties of the
fluid as well as the physical character-
istics of the vessel wall. A theoretical
analysis of this behavior was carried
out by Womersley only a few years ago,
and experimental results presented at
this meeting indicate that Womersley’s
theory underestimates the frictional
losses in pulsatile flow. These differ-
ences may result from the fact that
the individual vessels taper, that tur-
bulence is present during at least part
of the cardiac cycle, and that the
vessel wall is viscoelastic. A powerful
analysis of the tapering effect was pre-
sented.

While this approach is very promis-
ing, a number of refinements are
necessary until the predictions resulting
from this theory are as good as those
obtained from Womersley’s work. In
uniform, elastic tubes, the pressure
flow behavior can be predicted by
classical theory. As soon as nonuni-
formities such as changes in wall thick-
ness, vessel diameter, or branching are
introduced the observed results be-
come quite different from those ex-
pected from theory, even in relatively
simple models. The nonuniformity of
the vascular tree is not limited to
geometrical factors alone; it also in-
cludes progressive stiffening of the vas-
cular wall toward the periphery. There
are significant species differences: the
Windkessel might be an appropriate
model for the domestic turkey but quite
unsatisfactory for mammals. Few quan-
titative data on the behavior of smooth
vascular muscle are available at present,
but its influence upon the physical prop-.
erties of the vessel wall may account

for an increased pressure Wwave
transmission in the smaller blood
vessels.

The blood flow through the vessel
wall is another factor which has been
neglected until recently even though
it is well known that coronary blood
flow changes widely from cardiac systole
to disatole. Similar effects may be ex-
pected in the arterial wall and may
result in variations of its mechanical
behavior. Model experiments in tubes
with circular and elliptic cross sections
indicate that even minor deviations from
a circular cross section may introduce
serious inequalities in the distention of
viscoelastic tubes. - These inequalities
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The Heart of the Norelco
Electromagnetic Optical System

Autoradiography can be...

EXCLEUSIVE
“IMMERSION”

§
|
|
J

—

58
with
rod-type
holder allows
/" specimen—tobe
“immersed”directly
into the heart of objec-
tive lens » to be easily manip-
ulated for stero orientation
studies, high/low temperature
studies, and tensile studies » to be
dry-box loaded and transferred to micro-
scope without atmospheric contact ¢ to be
simultaneously compared with another specimen.

the choice is now yours...

TRITIUM has the outstanding merits of high
resolution in tissue section autoradiography (to one
micron) and exceptionally high specific activities; the
theoretical limit of 27 curies/milligram-atom is some-
times approached. It is one of the least toxic, cheapest
and most versatile of tracer isotopes. Our list of over
150 tritium-labelled compounds continues to grow.
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Enquiries are invited by

PHILIPS

ELECTRONIC

INSTRUMENTS PHIL IP S

THE RADIOCHEMICAL CENTRE

AMERSHAM, BUCKINGHAMSHIRE, ENGLAND ELECTRONIC

WORLD CENTRE FOR INSTRUMENTS

DEPENDABLE

z RADIOCHEMICALS A Division of Philips Electronics and Pharmaceutical Industries Corp.
®/\8) \\0 T i Ll , : ‘ Dept. EO-33, 750 South Fulton Avenue, Mount Vernon, N. Y.
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produce large litters

...FEED PURINA!

Purina, the world’s largest maker of laboratory
animal diets, produces Purina Mouse Breeder Chow
... formulated to help raise more mice at a reason-
able cost. In specific cases, female breeder mice of
certain strains fed a sole ration of Purina Mouse
Breeder Chow during breeding, gestation, lactation
and growing periods produced from 50% to 100%
more young than when fed on a conventional diet.

You can depend on the complete line of Purina
Laboratory Chows to help give you optimum results.
Order the Chows you need from your local Purina
feed dealer.

For more information on the feeding and care of
laboratory animals, write for the free, 40-page
Purina Laboratory Manual. Address your request
to Ralston Purina Company, Checkerboard Square,
St. Louis 2, Missouri.

What to feed laboratory animals

Animal Purina Chow
Mice Mouse Breeder Chow
Rats Lab Chow or Labena
Guinea Pigs Guinea Pig Chow
Monkeys Monkey Chow
Rabbits Rabbit Chow
Dogs Dog Chow
Cats Cat Chow

Lab Chow or Labena

Hamsters
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reach a maximum in the ellipse where
the two semiaxes change in opposite
direction during the pulsatile cycle.
Further investigation is necessary to
determine how far these results apply
to various vessels in situ.

In hydrodynamics the Reynolds
number defines the ratio between
inertial and viscous forces and its
critical value, a condition which is
necessary to maintain turbulence. This
condition can, however, only be eval-
uated if the flow channel is long with
respect to its hydraulic depth. In the
vascular bed this ratio is quite small,
and it is therefore of minor importance
if the introduced disturbances main-
tain themselves or die out after having
traveled a certain distance, since new
disturbances will already have been
introduced over this interval. Birefrin-
gence studies indicate that, in pulsatile
flow, turbulence in tubes of the size
of the larger vessels appears already at
mean velocities of 20 to 30 centimeters
per second—that is, values which are
certainly exceeded over most of the
systolic part of the cycle. Additional
turbulence is introduced at any branch
point.

Measurements of pressure gradients
at these flow rates in distensible
tubes indicate that the turbulence
observed by the birefringence tech-
nique may alter the pressure-flow
relations considerably. The production
of turbulent flow in pulsatile flow de-
pends not only on the hydraulic depth,
kinematic viscosity, and mean velocity,
but also on the frequency and amplitude
of the superimposed oscillations and on
the physical properties of the wall.
For an evaluation of the latter, the
shape of the actual cross section has
to be considered.

These problems are as much of a
challenge to the mechanical engineer
and hydrodynamicist as to the vascular
physiologist. Powerful methods are
available for study, but requirements
exist not only for exquisite instrumen-
tation and extensive computer facilities,
but also for multidisciplinary manpower.

This symposium has been another
demonstration of the advantages in
combining several disciplines into one
team, provided the problem is properly
defined. It was supported by grant HE
07692-01 from the National Institutes
of Health. The proceedings will be
published this fall by the McGraw-Hill
Book Company.

E. O. ATTINGER
Presbyterian Hospital in Philadelphia,
Philadelphia, Pennsylvania

IEVWELL
STROBONAR

FOR
PHOTOMICROGRAPHY

The new Honeywell Model 52A Stro-
bonar Electronic Flash Unit is a ver-
satile and economical light source for
all types of photomicrography, black
and white or color.

Concentric with the electronic flash
tube is an incandescent light with
which the unit is positioned for cor-
rect light reflection. Users report in-
tensity of flash is excellent even at
maximum magnification. Absence of
heat protects specimens from physical
change and warping.

A universal bracket fits the unit for
many assignments in both laboratory
and field. The 52A can be flashed by
any camera synchronized for elec-
tronic flash. Specify: Model 52A Stro-
bonar Electronic Flash; 110V-AC, 90
Watts; 16 ft. cord; 3 1bs.; 8" x 414" x 5.

For illustrated folder on the 52A Strobonar
Electronic Flash, please write: David
Moore, Mail Station 209, Honeywell,
Denver Division, Denver 10, Colorado.
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