specifically labeled steroids of high specific activity

. 178~ Sitadidl -6, 7-H7 (180.me % )
tritiated estrogens ( Sroc-c7-#2 (110 e frny)
\ Aaseitant2, 5,45, 71 (G20me /1)

The first three of a series of specifically labeled tritiated steroids and related compounds, prepared and standardized in our own
laboratories. Radiochemical purity 98%. Specific activity levels higher than any previously available. Hexestrol,as one of the newest
estrogens, may be of special value in exploratory studies in tissue tenderizing and animal feeds—and its unique high specific activity
should be of interest to those doing basic metabolic research. Packaged in vials of 250 pc, 500 pc,1 mc and b mcin benzene
solution, sealed under nitrogen. Write for complete information on these and other labeled steroids in which you may be interested.

SCHWARZ BIORESEARCH, INC. - Mountain View Avenue, Orangeburg, New York
BIOCHEMICALS « RADIOCHEMICALS - PHARMACEUTICALS for research, for medicine, for industry
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Interchangeable tissue grinder is said
to be a precision instrument designed
for macerating tissue. Rod and barrel
are interchangeable. The rod is ground
in its entire length, and it can be re-
versed for double life. Rod fits a stand-
ard Ace Flex Grip Chuck, forming a
flexible coupling to the motor drive
when mechanical operation of the tissue
grinder is desired. Barrel clearance of
0.005 to 0.008 inch meets G.S.A.
specifications.—R.L.B. (Ace Glass Inc.,
Vineland, N.J.)

(Circle 1 on Readers’ Service card)

Colorimeters featuring electronic reg-
ulation or battery operation have been
added to the Spectronic 20 line, and
improvements have been made in the
standard instrument. The electronic reg-
ulation provides gas-tube voltage regu-
lation for the electronics and the meas-
uring phototube. A second phototube
monitors the light output of the source
and regulates it through a feedback
amplifier system that uses the regulator
tube voltage as a reference. Variations
in light intensity are amplified and fed
back through power transistors to vary
the loading of a control winding on the
lamp transformer. A series resistor in
the primary makes the primary voltage
responsive to the control loading, but
acts independent of line frequency so
that the system is not sensitive to line
frequency or its variations. The heaters
for the measuring amplifier are also
controlled by the same system to further
improve stability. As no regulation is

The material in this section is prepared by
the following contributing writers:

Robert L. Bowman (R.L.B.), Laboratory of
Technical Development, National Heart Insti-
tute, Bethesda 14, Md. (medical electronics and
biomedical laboratory equipment).

Joshua Stern (J.s.), Basic Instrumentation Sec-
tion, National Bureau of Standards, Washington
25, D.C. (physics, computing, electronics, and
nuclear equipment).

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on page 95. Circle the depart-
ment number of the ijtems in which you are
interested on this card.
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New Products

necessary in the battery-operated model,
it is available at a lower price. Minor
improvements in the standard model are
provided to improve performance
and convenience of operation.—R.L.B.
(Bausch and Lomb, Inc., Rochester 2,
N.Y.)

(Circle 2 on Readers’ Service card)

Magnetoresistance voltage regulator
is designed specifically as a supply
source for a tunnel diode. Output volt-
age is kept constant by an indium anti-
monide semiconductor whose resistance
varies in proportion to the strength of
an applied magnetic field. An increase
in input produces a stronger field in an
electromagnet thereby increasing the re-
sistance of the semiconductor. The reg-
ulator is said to maintain a 0.15-volt
output within == 5 percent at 0.1 amp
even when load resistance changes 50
percent and input voltage simultane-
ously changes 10 percent. Input voltage
is normally 1.5 v. More precise regula-
tion is said to be achieved at higher
output voltage.—J.s. (Battelle Me-
morial Institute, Columbus 1, Ohio)

(Circle 3 on Readers’ Service card)

Biological freezer (model BF-3) pro-
vides precise control of the rate at
which a biological specimen is cooled—
in the range of 0.5° to 19.0°C per
minute. With liquid nitrogen as the
refrigerant, the freezer features a tem-
perature sensing system which regulates
the cooling rate of the biological speci-
men rather than the temperature of the
circulating medium. A simple plug-in
connection to a temperature recorder
assures constant monitoring of the cool-
ing rate. This freezer consists of two
separate components—a temperature
control unit which houses all the exter-
nal circuitry and a freezing chamber
in which cold nitrogen vapor circulates
(see Fig. 1). The freezing chamber has
a 110-in.® volume capacity and holds
up to 40, 1.2-ml glass ampules. Speci-
men containers are not limited to am-
pules since the unit has been designed
to permit easy replacement of the sam-
ple rack. In operation, the liquid nitro-
gen refrigerant is injected into the freez-
ing chamber through a solenoid valve
where it vaporizes. The nitrogen vapor
is continuously circulated in the freez-
ing chamber by a blower and is ulti-
mately vented to the surrounding at-
mosphere. Control of the cooling rate
is accomplished by maintenance of a
constant temperature differential be-
tween the sample and the circulating
nitrogen vapor. Changes which occur
in the thermal characteristics of a sam-
ple during the freezing cycle are com-
pensated for by adjusting the controller.
In this way, a uniform cooling rate can
be consistently obtained.—R.L.B. (Linde
Co., 270 Park Ave., New York 17)

(Circle 4 on Readers’ Service card)

Fig. 1. Biological freezer consisting of a freezing chamber (left) and a temperature

control unit (right).
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e Complete technical service.
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Quartz prism monochromator fea-
tures a compact design that allows the
instrument to be inserted into an optical
system as conveniently as one would
insert a filter. The entrance and exit
windows are opposite one another on a
projection of the housing so that only
about 1%4 inches of optical path is re-
quired. Slit illumination and collima-
tion of exit light is provided by means
of quartz lenses that can be furnished
in focusing or fixed mounts. The optical
system consists of a modified Littrow
mounting of a high ultraviolet-transmis-
sion fused silica prism and Pyrex mir-

rors coated with a high ultraviolet-re-

flecting coating; entrance and exit slits
are operated in unison. The effective
aperture is f/7.6; wavelength range is
220 to 700 my; wavelength scale is
linear divided into 10-my divisions that
can be easily estimated to 1 my; slit ad-
justment is 0 to 2 mm calibrated to 0.1
mm. Bandwidth for any slit setting in-
creases toward the red as is usual in
prism instruments, but there are no
overlapping orders to be eliminated as
in grating instruments. The instrument
housing is 7%2 inches long, 12 inches
thick, and 2% inches wide exclusive of
projecting wavelength and slit knobs.—
R.L.B. (Schoeffel Instrument Co., 355
Hillsdale Ave., Hillsdale, N.J.)

(Circle 5 on Readers’ Service card)

Electric-arc button furnace is pow-
ered by a d-c electric welder. With a
300- to 400-amp welder, it is said to
melt alloys up to approximately
3500°F. Melting time for most high-
temperature alloys is said to be on the
order of 50 to 60 seconds. The melt is
made in a water-cooled copper crucible
that may be tilted to drop out the sam-
ple after it has cooled. Anodes of car-
bon or tungsten are provided, and an
inert atmosphere or vacuum may be
used.—J.s. (Pitchford Scientific Instru-
ments Corp., 501 Castle Channon
Blvd., Pittsburgh 34, Pa.)

(Circle 6 on Readers’ Service card)

The model HR-97 x-y plotter (11 by
17 inches) is an accurate, reliable, and
inexpensive recorder. Housed in a
bench case, it offers vacuum paper hold-
down, Zener references, 15-in./sec pen
speed for both axes, and over 600-in./
sec” acceleration. Each axis is independ-
ent of the other with amplifiers that are
interchangeable and contain independ-
ent power supplies. Maximum sensitiv-
ity of 1 mv/in. can be readjusted with
a continuously variable attenuator for
exact and known full-scale calibration.

a differential input
electrometer amplifier

KEITHLEY 603

10'* ohms input resistance
broad bandwidth

A useful tool for measuring high im-
pedance voltages and low currents. In
current measurements, the Model 603
is extremely fast and has the ability
to measure small difference currents.
Keithley provides matched sets of
shunting resistors for rapid insertion
in the input head.

Applications include micro-electrode
measurements, pH determinations, and
use of pulse techniques to measure
solution conductivity or sweep times
of minority carriers in semi-conductors.
Also useful in studies of piezo-electrics,
in measuring photo cell currents, and
ion currents in mass spectometry.

Separable input head permits remote
measurements up to 24 feet from the
amplifier. Placing the input head close
to the signal source simplifies connec-
tion and shielding problems, reduces
the effective capacitance and increases
measuring speed.

® voltage ranges-from 2.5 mv to 1000 my
in 1x and 3x steps.

e input impedance over 10’4 ohms,
10 puf.

e bandwidth to 10 kc on the 2.5 mv range,
rising to 50 kc on the 1000 mv range.

e zero drift less than 2 mv per hour
decreasing to about 0.5 mv per hour
after 3 hours.

© noise less than 35 uv rms at full band-
width.

® zero suppression up to one volt.

e exact gains of 4000, 2000, 1000, 400, 200,
100, 40, 20 and 10.

@ accuracy within 2% fs on all ranges.
e price $750.00

Send for latest catalog

KEITHILLEY

I NS TRUMENTS
]
12415 Euclid Avenue » Cleveland 6, Ohio
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Combination of a new snap-in pen that
uses replaceable ink cartridges and a
high-speed electric pen lifter allows
point plotting up to 20 points per sec-
ond. A built-in time base is an optional
feature. Sweep rates of 1.5 seconds to
15 minutes full scale can be directly
set with a continuously variable control.
—~R.L.B. (Houston Instrument Corp.,
P.O. Box 22234, Houston 27, Tex.)

(Circle 7 on Readers’ Service card)

Diagnostic reagents catalog for 1962
lists a wide variety of products for
microbiological laboratories. Whole
blood, sera, washed cells, extracts, nu-
trient media, tissue cultures, and im-
munologic reagents from a wide vari-
ety of animals are available from highly
controlled stocks.—R.L.B. (Colorado
Serum Co., 4950 York St., Denver 16,
Colo.)

(Circle 8 on Readers’ Service card)

Cryogenic-fluid quality meter pro-
vides a continuous indication of percent
vapor in a two-phase cryogenic flow
system. Its operation is based upon the
determination of dielectric constants of
the liquid and the vapor in such fluids
as liquid hydrogen, liquid oxygen, and
liquid nitrogen. Measurement is accom-

plished over the range 0 to 100 percent
vapor with accuracy said to be =1 per-
cent of full scale and =1 db to 400
cy/sec. Readout appears on a control-
panel meter with- provisions incorpo-
rated for driving a strip-chart recorder,
high-speed recording oscillograph, or an
oscilloscope. The instrument can be
adapted to indicate liquid density, va-
por density, mass-flow rate, and total
mass flow.—J.s (Allied Research As-
sociates Inc., 43 Leon St., Boston 15,
Mass.)

(Circle 9 on Readers’ Service card)

Two - axis autocollimator (model
D-656) requires no adjusting or con-
verting from azimuth to elevation sensi-
tivity and vice versa. The reticle con-
sists of an illuminated bullseye return
image set against a dark field and a
black crossed-hairline filar. The vertical
line of the cross represents the azimuth
indicator and the horizontal line repre-
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sents the elevation indicator. Both lines
are marked. Turning the micrometer
drum causes the filar to move diago-
nally in the field until the appropriate
line intersects the center of the bullseye.
Alignment is then achieved in that
plane, and the reading is obtained from

the scale adjacent to the micrometer

drum. The scale can be read directly to
V4 second of arc with repeatability said
to be better than ¥4 second of -arc. The
full range of = 10 minutes of arc can
be utilized up to a distance of approxi-
mately 35 feet after which it decreases
until it becomes = 1 minute at 135
feet.—J.s. (Davidson Optronics, Inc.,
2223 Ramona Blvd.,, West Covina,
Calif.)
(Circle 10 on Readers’ Service card)

Interferometer flats for gas-phase
masers are available tested to surface
figures of 1/200 wave of visible light or
better, including dielectric coating. The
flats, fabricated of optical-quality
quartz, may also be used in etalon and
other types of interferometers. Sizes
from %2 to 2 inches in diameter are
available for immediate delivery.—J.s.
(Perkin-Elmer Corp., Norwalk, Conn.)

(Circle 11 on Readers’ Service card)

Fig. 2. High-intensity monochromator with hydrogen power supply.

High-intensity monochromator (Fig.
2) offers an integrated optical design
with a choice of four light sources and
five wavelength ranges for use from 180
my to 3.2 u. The compact portable as-
sembly is designed for research applica-
tions wherever a high intensity source
of monochromatic light is required—
such as monochromatic ultraviolet or
visible photomicrography, fluorescence
studies, or studies of the effects of light
on plants and animals. The optical sys-
tem consists of a source and condenser

‘unit that illuminates the entrance slit

through a collector lens that optimizes
the illumination of a high-efficiency

For a safer lab-
oratory . . . write
‘today for com-
plete information
and samples.

wherever a label is required, use

® Keep your hands away from your mouth
® Keep your hands away from contact

Keep contact of bacteria to a minimum with Self-Stick-
ing TIME Tapes and Labels.

Satin finish, vinyl coated Time Tapes and Labels come
in a large variety for every laboratory need. Or they
can be imprinted to your specifications. White or in
colors, they accept any pencil or pen markings.

PROFESSIONAL TAPE CO., INC.

365L BURLINGTON AVE.  RIVERSIDE, ILL.
Hickory 7-7800

HEPATITIS
Is at your
fingertips!

Stop cross-infection...

No-Lick TIME TAPES
and LABELS

blazed grating. The dispersed light falls
on a concave mirror which focuses an
image of the entrance slit on the exit
slit through a corrector lens. Alumi-
nized reflecting surfaces, which under
the best of conditions deteriorate with
time, are thus reduced to two. The light
source units—deuterium, " high-pressure
mercury, super-pressure mercury, and
tungsten—are each fitted with optics
that match the source to the monochro-
mator and are easily interchanged by
means of thumb screws and locating
pins. The wavelength ranges are cov-
ered by exchange of the cover of the
monochromator which carries the grat-
ing and calibrated wavelength drive as-
sembly. Three sets of fixed slits on a
pair of variable slits are available. Dis-
persion of the ultraviolet unit is 3.2

" mu/mm, and efficiency figures of 20 to

57 percent are claimed. An achromatic
quartz fluorite exit condenser is also
available. The optical unit occupies 6
by 20 or 6 by 29 inches of bench area
and weighs 13 to 29 pounds depending
on the source unit selected.—R.L.B.
(Bausch and Lomb Inc., Rochester 2,
N.Y.)

(Circle 12 on Readers’ Service card)

High-vacuum pumping system (model
1377A) combines a two-stage mechani-
cal pump with a molecular pump. Ulti-
mate vacuum achieved with the system
is said to be 10 mm-Hg, and pumping
speed a constant 14 lit./sec over the
range 10~ to 10® mm-Hg. The high-
vacuum side of the molecular pump is
said to be completely vapor free, elimi-
nating contamination of the vacuum
system and the need for traps.—J.s.
Welch Scientific Co., 1515 Sedgwick
St., Chicago 10, I11.)

(Circle 13 on Readers’ Service card)

Resistivity probe is a four-point de-
vice designed to measure the bulk re-
sistivity and diffused and epitaxial layer
sheet resistance. The detachable head
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Pressure Reaction Apparatus
PARR Series 4500

For bench-scale reac-
tions in 1 or 2 liter,
stirrer-type bombs at
pressures to 1000
psig. and tempera-
tures to 350° C.

Provides internal stirrer, pressure gage, thermowell,
safety rupture disk and convenient fittings for (a)
introducing gas, (b) removing liquid samples,

(c) releasing gas without interrupting agitator or
heater. Available in T316 stainless steel, also in
seven other corrosion-resistant metals and alloys. In-
ternal cooling coils and glass liners can be supplied.

Ask for latest issue of Specification 4500

PARR INSTRUMENT COMPANY
211 Fifty-Third St. Moline, Illinois

A NEW ANALYTICAL SERVICE

Now you can explore the
application of stable isotopes in
your research program without
maintaining costly analytical

facilities. Send your isotopically
enriched samples to Isomet and
receive precise isotope ratios
promptly.

Write for free descriptive literature.

ATSONMNMMET

CORPORATION
427 Commercial Ave. Palisades Park, N. J.

ARDA
MODEL 123B

THE ONLY NUCLEAR
ANALOG/DIGITAL
COUNTING SYSTEM
COMBINING ALL THE
IMPORTANT LABORATORY
EEATVIRES..

¢ DYNAMIC PHENOMENA MEASUREMENTS ¢ 10 MILLISECOND MINIMUM SAMPLING INTERVAL ® LESS THAN
15 MICROSECONDS BETWEEN SAMPLES ® DATA-PROCESSING READOUT CAPABILITY ® SINGLE COMPACT INSTRU-
MENT o COMPLETELY TRANSISTORIZED CIRCUITRY ® WIDE VARIETY OF OPTIONAL FEATURES AND ACCESSORIES

ARDA Model 123B...is specifically designed for research
applications in physics, chemistry, biology, and nuclear
engineering. It is a compact, fully transistorized counting
system for accurately recording and analyzing static or
rapid dynamic variations in nuclear activity. This instru-
ment provides unique methods of direct analog, as well as
digital recording of EVENTS PER UNIT TIME or TIME PER
UNIT EVENT counting information. Data is presented visu
ally, and in linear or logarithmic form on an X-Y or strip
chart analog recorder and/or printed directly on a high
speed digital recorder. The ARDA has readout capa

for magnetic or punched paper tape in data-proces
applications.

d digital dynamics, inc.

1ST IN THE FIELD OF NUCLEAR KINETICS

: I 4201 REDWOOD AVENUE = LOS ANGELES

TRADE MARK REPRESENTED BY NUCLEAR INDUSTRIES
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The basic instrument includes 2 TIME or COUNT ACCUMU
LATOR with built-in buffer storage for less than 15 micro
seconds sampling dead-time, an ALL-ELECTRONIC PRE
SET COUNT OR TIME REGISTER, and a WIDE-RANGE
PULSE HEIGHT ANALYZER. Extended capability of the
ARDA is made possible by adding accessory plu mod
ules for area scanning, dual channel uptake or nce,
and chromatogram, gas or liquid flow or circulation meas-
urements. Spectrum scanning, sample changing, or ratio
measurements may be accomplished for two or more
sources of nuclear or other variable phenomena.

Write today for information on how this or other DIGI-DYNE
instruments can solve your research needs

Ask for Technical
Information Bulletin
No. ARDA 123B
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“ALL-IN-ONE” CENTRIFUGATION

AUTOMATIC
SUPERSPEED
CENTRIFUGE

e Automation « Angle &
Horizontal Rotor Versatility
e Gyro-Action Direct Drive
for All Rotors « Armor-Plate
Safety Housing & Cover*
e Tube-Type Continuous
Flow Collection « Super-
speeds « Wide Range of
Tubes & Adapters « Up to
17,000 rpm — 34,800 x G

*Patents Pending

e

The ONE bench-top Automatic Superspeed Centrifuge that is First Choice in
Research and Control Laboratories throughout the world. Six Angle and Hori-
zontal rotors are available including large-capacity and special application
rotors for virus counting and density gradient separations. We also design,
manufacture and stock the largest range of Tubes and Adapters in the field,
further increasing the versatility and operating convenience of all SERVALL Rotors,
We suggest you specify the SERVALL “ALL-IN-ONE"” SS-3 for your laboratory.

Please write us for Bulletin SC-4SS-3

Mhvan Sormvall, Inc.
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containing the probe is mounted on a
two-directional micromanipulator for
ease in positioning the probes on the
wafer to be measured. The four probes
are made of tempered spring steel with
ground points set at 0.03 inch on cen-
ters. Fach probe is accompanied by a
correction-factor curve for measure-
ment of thin slices.—J.s. (Micro State
Electronics Corp., 152 Floral Ave.,
Murray Hill, N.J.)

(Circle 14 on Readers’ Service card)

Magnetic storage drum is equipped
with a pulley and belt drive providing
selected drum speeds to 25,000 rev/
min. The drum has a capacity of up to
50 tracks with individually adjustable
heads employing a record current of

approximately 100 ma. Head induct-
ance per coil is 65 mhy. Normal play-
back signal of 40 mv is obtained at
2400 in./sec. Bit density is up to 300
pulses per inch with nonreturn-to-zero
recording, and capacity is 150,000 bits.
When recording serially, a current
switching matrix permits recording and
reading of any eight tracks with a sin-
gle read-write board. Digital circuitry is
designed to operate with an input and
output level of 0 volts for a “one” and
—6 volts for a “zero,” at frequencies up
to 500 kcy/sec.—J.s. (Gognitronics
Co., Briarcliff Manor, N.Y.)

(Circle 15 on Readers’ Service card)

Beryllium single crystals are being
produced by floating zone-melting tech-
nique in sizes up to 1% inches in
diameter and 4 inches long. Unseeded
crystals, made with a minimum of three
molten-zone passes, yield material with
a basal plane orientation of 10 to 20
deg from the rod axis. Seeded crystals,
made with a minimum of one pass, al-
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low control of the basal plane orienta-
tion. High-purity crystals are made
from distilled beryllium.—J.s. (Nu-
clear Metals, Inc., Concord Mass.)

(Circle 16 on Readers’ Service card)

Portable laser unit produces short
pulses of coherent optical energy from
a ruby laser crystal in pulses from 0 to
over 500 wsec in duration at energy
levels greater than 0.1 joule at pulse
repetition rates of about four per min-
ute. Maximum energy storage capacity
of the system is 400 joules. Output
wavelength is 6943 A, and minimum
beam width 20 seconds of arc. One
switch charges and fires the unit. The
main beam emerges horizontally from
the rear and an auxiliary beam from the
front. A plug-in module provides a
choice of three crystals and two xenon
flash lamps. Pulse duration and shape
can be varied by the addition of modu-
lar energy-storage and pulse-shaping
units.—J.s. (Maser Optics Inc., Trident
Division, 89 Brighton Ave., Boston,
Mass.)

(Circle 17 on Readers’ Service card)

Water-cooled accelerometer (model
WC-800) is designed to operate at tem-
peratures as high as 2000°F at its base.
The device is contained in a 7-inch
hexagonal stainless-steel case that meas-
ures 1-inch high. The water connections
are stainless-steel tubing. Cooling flow
is 250 ml/min at 1200°F to 400 ml/
min at 2000°F. Maximum sensitivity is
20 mv/grav. Frequency range is 1 cy
to 4 kcy/sec with natural frequency 32
kcy/sec. Maximum acceleration is 1000
grav. Cross-axis sensitivity is 5 percent
maximum and amplitude linearity is *
1 percent.—J.s. (Columbia Research
Laboratories, MacDade Blvd. and Bul-
lens Lane, Woodlyn, Pa.)

(Circle 18 on Readers’ Service card)

Neutron detectors developed by Tex-
as Nuclear Corp. use helium-3 gas.
They provide high sensitivity because
they can be filled to high filling pres-
sures (up to 10 atm) and operated at
relatively low voltages. At 10-atm fill-
ing pressure, the operating voltage re-
quired for a helium-3 detector is 1500
volts. Sensitivity bears a near-linear re-
lationship with filling pressure. The
energy resolution of the detectors per-
mits their use as neutron spectrometers
in the range of 100 kev to 2 Mev. They
have a shorter resolving time than othef
neutron tubes. A boiling point of 4°K
makes them suitable for low-tempera-
ture experiments. The use of helium-3
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Although we feature remote control in our
headline, the SERVALL SS-4 offers much, much
more. Angle and Horizontal rotor versatility
enables the user to select superspeeds (up to
17,000 rpm — 34,800 x G), large capacity (up
to 1,900 ml), or rotors for special applications
such as virus counting and density gradient
separations. The SS-4 also adapts to Tube-Type
Continuous Flow operation. All rotors fit di-
rectly onto the SERVALL Gyro-Action Drive.
Safety is assured by the specially-designed
cover and armor-plate rotor housing®. Snap in
Control Panel for convenient bench-top work,
snap out Control Panel for operation under
Fume Hoods, in Cold Rooms, etc. We also de-
sign, manufacture and stock the widest range
of Tubes and Adapters in the field, further in-
creasing the versatility of all SERvALL Rotors.

Please write for Bulletin SC-4SS-4
*Patents Pending

van Sormvall, Inc.

ENCLOSED SUPERSPEED CENTRIFUGE
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detectors is indicated where very high
sensitivity is required and limited space
is available. Typical applications include
use in moisture measurements, oil well
logging, space research, sensitive sur-
vey meters, and biological and clin-
ical research.—r.L.B. (Nuclear-Chicago
Corp., 359 E. Howard Ave. at Nuclear
Drive, Des Plaines, 1ll.)
(Circle 19 on Readers’ Service card)

Data system called DEXTIR links a
computer directly to any number of re-
mote test laboratories or process sta-
tions. The system is based on a network
of portable input modules that accept
both analog and digital information and
can be placed wherever desired. These
modules are connected to a single low-
cost cable that terminates in the digital
recorder. Processed data are presented
on paper tape, magnetic tape, punched
card, typewritten log, or to the com-
puter directly. The system will sample
from 25 to 2500 low-level analog chan-
nels at a rate of up to five channels per
second. An equal number of digital
channels can be accommodated within
the same time.—J.s. (Beckman Instru-
ments, Inc., 2400 Harbor Blvd., Ful-
lerton, Calif.)

(Circle 20 on Readers’ Service card)

Temperature-velocity meter reads di-
rectly air velocity and air surface tem-
perature. Temperature measurement
range is 20° to 220°F, and air-velocity
ranges are 0 to 1000 ft/min and 2000
to 4000 ft/min. The temperature scale
is linear over the entire range while the
velocity scale is linear at high velocities.
An electrical output, d-c to 1000 cy/sec,
is also provided for use with a chart
recorder.—J.s. (Flow Corp., 11 Carle-
ton St., Cambridge 42, Mass.)

(Circle 21 on Readers’ Service card)

Oscilloscope (model 120 B) features
a special cathode-ray tube that elimi-
nates reading errors caused by parallax
between the signal trace and the grati-
cule screen. In this tube, the graticule is
on the inside of the tube in the same
plane as the trace. Frequency range of
the oscilloscope is d-c to 450 kcy/sec.
—J.s. (Hewlett-Packard Co., 1095A
Page Mill Rd., Palo Alto, Calif.)

(Circle 22 on Readers’ Service card)

Linear x-ray diffractometer (model
Y190), manufactured by Hilger and
Watts, automatically measures x-ray re-
flections from single crystals and re-
cords them in logical order on recip-
rocal lattice lines. After recording, one

THE

MISCOMATIC DISPENSER

+0.49,
REPRODUCIBILITY

Ideal when repeated dis-
pensing is desirable. Suit-
able for small volumes. Seli-
contained unit with internal
valves. Automatic self-filling
10 ml glass syringe. Inert
plastic materials throughout.
Dialed volume on vernier-
type barrel delivers pre-set

volume with

+1.06; ACCURACY

MEROCRENICHL SPECIALIIS 1
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adjustment sets the instrument for the
next level. The output of the radia-
tion detector, a proportional or a
scintillation counter, may be fed into
either a recording ratemeter or a print-
ing scaler. Motors are used to set crystal
and counter to each reflection point in
turn, the intensity of a Bragg reflection
and the neighboring background being
measured on the scaler. Speed of opera-
tion and accuracy depend on the type
of crystal under examination. In most
cases it is said to be possible to measure
three to four reflections per minute
with accuracy of 2 to 3 percent in the
point-by-point mode of operation. Con-
tinuous scanning allows greater speed
with less accuracy.—J.s. (Engis Equip-
ment Co., 431 S. Dearborne St., Chi-
cago 5, Ill.)
(Circle 23 on Readers’ Service card)

Pulse generator (model 203) furnishes
an output pulse whose rise and fall
times can be varied continuously from
20 nanosec to 2 usec. Pulse repetition
rate is 30 cy to 3 Mcy/sec. Triggering
can be effected by any input wave form
of 6-volt minimum amplitude at fre-
quencies as low as 30 cy/sec. Delay
time and pulse width can be varied
continuously in four decade ranges
from 50 nanosec to 1 msec. Jitter is
said to be less than 0.1 percent overall.
The output is a positive or negative
pulse of 15-volt maximum amplitude
into an external load of 50 ohms. Oper-
ating temperature range is 0° to 50°C.
—J.s. (Rese Engineering Inc., A &
Cortland Sts., Philadelphia 20, Pa.)

(Circle 24 on Readers’ Service card)

Flexible geiger counters are available
in any length up to 50 feet. They can be
coiled into spirals, wrapped around
pipes, or twisted into irregular shapes.

A counter with an outside diameter of
4 cm can be bent into a coil of 6-cm
radius. With flowing Q gas, the plateau
slope is less than 2 percent per 100 volts
over a range of more than 700 volts.—
J.s. (Elytronics, P.O. Box 8567 F.H.S.,
Durham, N.C.)
(Circle 25 on Readers’ Service card)
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HEAVYY DUTY SOLUTION
BALANCE

CAPACITY
20 Kg. - 45 Ib.
SENSITIVITY

1 Gram - ¥{; or. S “ s

OGEAUS

AVOIRDUPOIS MODELS
SCALE CORPORATION

o
|

ALSO AYAILABLE
* for complete

information write for

FREE bulletin . ...es
47 3

MOLECULAR WEIGHT
DETERMINATIONS

_ vin e Mechrolab
VAPOR PRESSURE OSMOMETER

Fast, Accurate

Model 301A

® Thermistor measurement of osmotic pressure

® Time per sample reading: 2 to 3 minutes

® Chamber femperature control: better than 0.001°C

® Useful Molecular Weight range to 20,000

® Precision: 1% up to M.W. of 5000 using benzene and 25 gm/I concentration
® Wide range of solvents, samples, and operating temperatures

Mechrolab, Inc.

1040 Linda Vista Avenue * Mountain View 3, California

For detailed brochure,
user list, and technical
papers, write:



Underwater scintillation detector is a
transistorized, portable, battery-oper-
ated instrument that can measure beta
and gamma activity at depths as great
as 1000 feet. The instrument consists of
a submersible detector probe, cable,
and readout package. The probe con-
tains a 7-inch diameter plastic scintilla-
tion sphere with a nominal 20-mg/cm®
waterproof coating. The scintillator is
mounted on a stainless-steel probe con-
taining a multiplier phototube, pream-
plifier, and high-voltage supply. The
cable is a 1l-inch diver’s hose with a

working strength of over 250 1b. The
pulse from the probe is amplified and
selected by a pulse-height discriminator.
A scaler with 10" count capacity and a
ratemeter with full-scale deflection of
10* to 10" count/min are provided. A
recorder drive signal provides full-scale
current of 1 ma for the same counting-
rate ranges. Eight hours of operation is
provided before the batteries need to be
recharged.—J.s. (Franklin Systems Inc.,
Post Office Box 3250, West Palm Beach,
Fla.)
(Circle 26 on Readers’ Service card)

FOR DEOXYGENATING SOLUTIONS

Up 1o 3000 c.c. H: per hour—
Elimates Cylinders

Apparatus consists of of D.C. pack and
a special electrolytic cell in one com-
pact unit. Eliminates the inconvenience
of transporting and replenishing cum-
bersome gas cylinders and the difficulty
of controlling the flow of small quan-
tities of gas. Though mainly for use in
polarography, it can also be used for
other purposes requiring a small supply
of hydrogen (or ox{gen) such as lab-
oratory cumbustion furnaces.

The flow of hydrogen is controlled by a
rotary switch and a coarse adjustment
of the pressure is provided on the elec-
trolytic cell. Final regulation is auto-
matic. The two wash bottles are con-
structed to aveoid any ‘“‘sucking back’
after the apparatus is switched off. In
polarography, 5-10 ml. of solution can
be deoxygenated in 3-5 minutes. The
apparatus may also be used for charg-
ing a 6 volt battery,

SPECIFICATIONS:

D.C. Unit (200/250V 50C) to supply a
current of 6 amps continuously. Ammeter
6 position rotary switch, fuses, trans-
former and rectifier of ample dimen-
sions. Electrolytic cell incorporating a
special porous plastic diaphragm for
low voltage working (2-4 volts) wash
bottles. In self-contained well ventilated
aluminum case complete with all con-
nections and instructions.

DIFFUSION CURRENT OF

DISSOLVED OXYGEN

210

A CONSTANT SOURCE OF HYDROGEN
AT THE TOUCH OF A SWITCH!

HYDROGEN
GENERATOR

A1653

PRIOR TO POLAROGRAPHIC ANALYSIS

Cat. No. 583732 each, $300

A product of SOUTHERN ANALYTICAL LIMITED, CAMBERLEY, SURREY, ENGLAND

BO

70 \
|
50 \ !
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DEOXYGENATION OF AIR
SATURATED SOLUTION WITH —
HYDROGEN GENERATOR

Al&53

o

20

MINUTES

LABORATORY
APPARATUS

REAGENTS
AND
CHEMICALS

808 BROADWAY
« NEW YORK 3, N.Y.

Direct-reading microwave phase me-
ters cover continuously the frequency
range from 300 to 12,400 Mcy/sec.
The principle of: operation is that-of
square-law detector response in a stand-
ing-wave pattern, the standing wave be-
ing the resultant of the two signals
whose relative phase is being measured.
Phase differences of 0.1 deg are said to
be resolved by the instrument. Overall
accuracy depends on reflection errors
in getting the signal to the point of
measurement, on input standing-wave
ratio to phase detector, and on the error
of the indicating-meter. The latter -is
*+ 2 percent of full scale. Input power
levels from 1 mw to 10 w are accom-
modated by varying the detector coup-
ling. Lower levels than 1 mw can be
measured with reduced sensitivity.
Power levels for the two input arms
need not be equal.—J.s. (Willtron Co.,
717 Loma Verde Ave., Palo Alto,
Calif.) ,

(Circle 27 on Readers’ Service card)

Silicon surface barrier radiation de-
tectors are solid-state devices sensitive
to protons, deuterons, tritium, alpha
particles, electrons, and fission frag-
ments. They are essentially insensitive
to gamma radiation. They are available
in 45 models with sensitive areas rang-
ing from 7 mm’ to 450 mm‘—1J.s.
(Ortec, Oak Ridge, Tenn.)

(Circle 28 on Readers’ Service card)

Optical-pulse detector (model 361)
consists of a photocell and a video feed-
back amplifier. The type 1P39 photocell
is supplied as standard equipment, but
others may be supplied on special or-
der. Sensitivity is 1 v/ua of photocell
current over the frequency range from
d-c to 4 Mcy/sec. The output stage is a
cathode follower. The instrument is pri-
marily intended for observing the time-
energy distribution of a laser pulse that
consists of a series of discrete spikes
until the level of stimulation becomes
relatively high.—J.s. (Maser Optics,
Inc.,, 89 Brighton Ave., Boston 34,
Mass.)

(Circle 29 on Readers’ Service card)

Miniature potentiometer drive to ac-
tivate circuits used in a programmed
system incorporates a 17-jewel military-
type watch movement, two potenti-
ometers, switches, and an initiator to
start the switch’s operation. One potenti-
ometer is driven by the minute-hand
shaft and can be varied so that its wiper
will terminate at any time within 50
minutes. The other is usually set to
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LABORATORY RECORDER
HIGH SENSITIVITY

MODEL #22700
SERVO-GRAPHIC
RECORDER

RANGE:  0-10 MILLIVOLTS D.C.
0-100 MILLIVOLTS D.C.

FEATURES:

Pen travel 1 Second full scale
Accuracy 99% or better
Photoelectric Chopper for long life.
Zener diode stabilized reference
voltage.

Adjustable paper speeds.

Input suitable for high impedance
sources.

Adjustable range control,

The Servo-Graphic Recorder is an
ideal laboratory instrument. Put it
to work and save a valuable tech-
nician’s time. O.E.M. users invited.

Write for literature

C. H. STOELTING CO.

12" CHART SERVO RECORDERS
MULTI-CHANNEL HIGH FREQUENCY OSCILLOGRAPHS
POLYGRAPHS ® KYMOGRAPHS ® MANIPULATORS

424 NORTH HOMAN AVE., CHICAGO 24, ILL.

BACTO-LATEX

0.81 MICRON
Product of

Dow Research and Difco Standardization

¢ Bacto-Latex 0.81 micron is characterized by
uniform particle size, batch reproducibility

and biological inertness.

€ An inert carrier for use in clinical and
investigational tests including

RHEUMATOID ARTHRITIS
INFLAMMATORY DISEASES
TRICHINOSIS
LEPTOSPIROSIS

(] Recommended for Rheumatoid Arthritis Tests
of Singer and Plotz and modifications.

Literature available on request

DIFCO LABORATORIES
DETROIT 1 MICHIGAN USA
CULTURE MEDIA

BIOLOGICS REAGENTS

DIFCO

Purchasable under
N.D.E.A. Number 2655

THE GRAF-APSCO CO. ::cs

Tew years from wow you'll be glad you bought Graf- »#peco
100% AMERICAN MADE

GRAT
APSCO

arscg HIGHEST QUALITY
LOWEST PRICE

Sl

EACH
- 5 or more
TRANSPORTATION LIST PRICE
INCLUDED $135.00

Model-LP Equipped with:
10X (or 15X) wide field oculars
paired 2X objectives
Ground and polished PRISMS
Hluminator, 110V, 15W (included)

Following additions may also be added at any
time:

Trans-illuminator base

Low voltage Hi-Lite illuminator

Multiple magnification unit

Shipped on two weeks approval
BROADWAY, CHICAGO 40, ILLINOIS
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complete one cycle in 24 hours and to

shut down the device at the end of its’

revolution. Typically the driving mech-
anism is started at zero hours, main-
tains a linear voltage output for 50
minutes, stops the cycle, restarts at 1
hours, and continues this cycling opera-
tion for 24 hours. Electrical character-
istics can be varied from 50 ohms to
100 kohm. The unit is designed for
mounting on printed-circuit boards.—
J.s. (Bulova Watch Co., Inc., Bulova
Park, Flushing 70, N.Y.)
(Circle 30 on Readers’ Service card)

Statistical shock recorder (model
SR-4) is a four-channel, unidirectional
shock-recording instrument. Each of
the four channels can be set anywhere
between 1 and 25 grav. Accuracy is
said to be = 5 percent, and frequency
response 0 to 40 cy/sec. Indication is
provided by a three-digit mechanical
register in each channel. No power is

required for operation. Electrical out- .

put can be provided as an optional fea-
ture.—J.s. (Inertial Switch Inc., 311
W. 43 St.,, New York 36, N.Y.)

(Circle 31 on Readers’ Service card)

APPLICATIONS

Medical-Physiological

In Vitro Thyroid Function (T-3)

Excretion, Circulation, Dilution
Measurements

Biochemical Metabolism

Analytical Procedures

Activation
Tracers
Water, Soil, Filters, Foils

Designed and manufactured by

* trademark

Ann-ouncing the new compact . . .

GAMMACORD

" atomnumn

atomuum

Affiliate of PERKIN-ELMER

940 Main Street, Waltham 54, Massachusetts/Tel. TW 4-6900, CABLE—ATOMIUM
WEST COAST OFFICE/ 1929 Irving Street, San Francisco 22, California
International Branch/27 Alkmaarsestraat, Scheveningen, Holland/Tel. (070)550621

The first analytical
counting and computing
system for routine
measurements of all
gamma ray samples

FEATURES

Complete System

Fully Transistorized

Automatic Background Subtract
Automatic Normalization
Permanent Calibration
Compact-Bench Top

Simple to Operate

Fast

Accurate

For further information write Dept. SC-3
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Oscillator that can be programmed
provides remotely or automatically se-
lectable a-c excitation signals covering
the range of frequencies from 0.001
cy to 99.99 kcy/sec. - Distortion  and
hum are said to be less than 0.1 percent
at any output and frequency calibra-
tion to ‘be maintained within = 1 per-
cent with amplitude variation less than

-+ 0.25 db. A series of relays allows any

frequency to be programmed with mini-
mum frequency increments of 0.001 to
10 cy/sec. The standard 1-2-4-8 digit
code is used, with other codes available.
—J.s. (Krohn-Hite Corp., 580 Massa-
chusetts Ave., Cambridge 39, Mass.)
(Circle 32 on Readers’ Service card)

Single-frame electronic camera (mod-
el -2) may be operated with exposure
times from 0.01 to 1.0 usec. The cam-
era uses the manufacturer's IC 1.2
image-converter diode. For focusing
and aligning the image, a d-c voltage is
applied to the tube and the image is
viewed through a conveniently located
port. Image size at the film plane is
2.5-inch diameter. Resolution is ten
line-pairs per millimeter. The basic
camera is equipped with objective lens
and Polaroid-type, roll-film recording
back.—J.s. (Abtronics; Inc., 64 South
P St., Livermore, Calif.)

(Circle 33 on Readers’ Service card)

Transistorized oscilloscope draws 25
watts of power and can be adapted for
battery operation. It is designed to ac-
cept a variety of plug-in preamplifiers.
The standard high-grain vertical ampli-
fier covers the frequency range d-c to
5 Mcy/sec with calibrated scales to
provide sensitivity up to 10 mv/div and
rise time up to 0.07 usec. The hori-
zontal sweep is calibrated to provide
sweeps from 0.1 sec to 0.1 usec/div. A
multiplier permits sweeps as fast as 0.02
psec/div to be obtained.—J.s. (General
Atronics Corp., 1 Bala Ave., Bala Cy-

nwyd, Pa.)

(Circle 34 on Readers’ Service card)

Power supply is a solid-state variable
d-c supply consisting of ten independ-
ent units each variable from 0.5 to 30
volts at 0.5 amp. All units have a com-
mon ground, each is fused separately
and has its own regulator channel se-
lector. The standard supply has five
negative and five positive units; any
combination can be supplied. Regula-

-tion is 50 mv, and peak-to-peak ripple

is 2 mv.—J.s. (Spec-Technology, Inc.,
13901 Saticoy St., Van Nuys, Calif.)
(Circle 35 on Readers’ Service card)
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®

Sigma is pleased to announce
additional “FIRSTS"

D (+) MANNOSE-1-
PHOSPHATE -

Studies of Carbohydrate Metabolism have been handicapped
by the non-availability of this important intermediate. Sigma
is proud to be the first to offer it commercially.

SIALIC ACIDS

Sigma was the first to produce (and is still the only producer
of) high purity, 90-100%— :

N-ACETYL NEURAMINIC ACID

Now we are happy to announce another Sialic Acid—

N-GLYCOLYL NEURAMINIC ACID
90 - 100% Pure!

TETRAHYDROFOLIC ACID

“High Purity”

Our own work on this item was terminated over a year ago
because another dealer offered a low-priced preparation which
we hoped would be adequate. However, it soon became ob-
vious that their preparation was totally unsuitable for most
work, so Sigma resumed the project.

We can now supply ‘“High Purity” Tetrahydrofolic Acid, (pow-
dered), in sealed ampules which we believe will retain purity
adequately for about one year if stored frozen. Exposure to
oxygen for even o few minutes is extremely destructive.

As is our custom, new Research Biochemicals are announced
as soon as initial stocks are available so that interested labora-
tories can plan and initiate vital studies without delay. How-
ever, if the response is too great, a shortage is inevitable.
Your cooperation is requested to avoid ‘‘excessive’’ purchases
at this time, and to be patient and understanding if we cannot
ship promptly.

It's a Pleasure Doing Business with Sigma!

(It would be even more of a Pleasure if we could
find additional qualified and dedicated help!)
Sigma is unquestionably the World’s First—and still the Lead-
ing—Producer of reputable, high purity Biochemicals for pre-
cise Research. Our rate of growth—and the service we render
to Research—is limited only by our ability to acquire stable,
conscientious people. If YOU are a Biochemist, Bacteriologist,
Chemical Engineer, Clinical Chemist, Technically Trained Ad-
ministrator, etc., and you are capable of staying in one
organization indefinitely, you can perform a service to
Mankind at Sigma which will vastly exceed your probable
capacity at any other research institution—and be profitable
as well. Inquiries invited. (If you are happy where you are,

and only want an immediate salary increase, don‘t apply!)

CALL US COLLECT ANYTIME TO DISCUSS PROBLEMS OR
PLACE ORDERS

Day, Station to Station,
PRospect 1-5750

Night, Person to Person,
Dan Broida, WYdown 3-6418

The Research Laboratories of

SIGMA

CHEMICAL COMPANY

3500 DEKALB ST., ST. LOUIS 18, MO., U. S. A,

13 APRIL 1962

New |
lerating versatilit
for your
vacuum system

23 interchangeable components operate
through either multi-port Feed-Thru Collars,
or can be used independently.

The MRC V-4 Series offers new operating flexibility
to keep pace with the changing work requirements
of your vacuum system — metal or glass. Uniform
flange design of components permits rapid inter-
changeability. No base-plate drilling required.

Start with the MRC V-4 Feed-Thru Collar (12” or
18” diameter) with 8 ports, or up to 15 ports on spe-
cial order. Select from 23 components allowing you
to introduce voltage, amperage, inert gases, motion,
and electron-beam vapor-deposition assemblies.
Additional components are in development, and spe-
cial designs can be made to order.

Write today for detailed brochure V-4-14.

Ilustrated: 12” Feed-Thru Collar with following
components (clockwise from top): V-4-200 Elec-
tron-Beam Deposition Assembly; V-4-1001 Blank-
off Flange; V-4-100 Rotary Vacuum Seal; V-4-160
Bleed Valve Assembly; Blank-off Flange V-4-1001

404 Glenshaw Street, Orangeburg,N.Y.
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Speaking

of
Millipore’
Filters

RADIOCHEMICAL DETERMINATION OF
MOLYBDENUM BY SOLVENT EXTRACTION

Paper describes method based on extraction
of §-benzoimoxime complex into ethyl acetate
and further stripping into hydrochloric acid.
Precipitates are collected on tared Millipore
HA (.45u) 25mm filters and placed on alumi-
num plates for analysis of gamma spectrum
ond beta counting. Advantages over other
methods are safety, short analysis time (1.2

hrs) and precision.

Maeck, W. J., et al, 1961
Analytical Chemistry, 33:237-238, February

Millipore® filters are available in eleven pore~
size grades from 5u down to 10mu. They retain
on their surfaces all particles larger than rated
pore size.

When writing for technical information please
state your fields of interest.

]Willl'pal’e%onpcﬂziknon

Dept. S, Bedford, Massachusetts

JOURNAL OF PROTOZOOLOGY

All back issues of this publication of
the Society of Protozoologists are
available: unbound volumes 1 through
8 (i.e., 1954 through 1961) $12.00
per volume postpaid.

Subscription for currrent (1962) is-
sues remains $12.00 despite an at least
15% increase in size of the Journal.

Orders should be addressed to the

Treasurer:

Dr. Robert Samuels,

Department of Microbiology
University of Colorado Medical School
Denver 20, Colorado, U.S.A.

Inquiries about membership in the Society
should be addressed to the Secretary:

Dr. Robert W. Hull

Department of Biological Sciences
Northwestern University
Evanston, Illinois, U.S.A.

UNESCO coupons accepted.

The steady expansion of the Journal
of Protozoology reflects the increasing
interest in protozoa, especially their
use as tools for fundamental research.
The Journal therefore is nigh-essential
or essential for honors or professional
work in zoology, genetics, parasi-
tology, biochemistry, biophysics, lim-
nology, and oceanography.
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WARBURG SYRINGE
MANOMETER *

New compact microgasometer reads directly

in volumetric units and greatly simplifies

operation. It has a total capacity of 200
microliters in 0.2 microliter divisions.

The standard Warburg manometer of

300 mm. divisions is replaced by a scale

of 1,000 divisions giving a three-fold

increase in accuracy. At the same time

the over-all length is reduced by a fac-

tor of three.

The unit is basically a comparison
manometer of siamese type for equi-
libration of pressures combined with
an R.G.l. micrometer syringe.
® The syringe is made of precision bore

pyrex tubing with a precision ground

teflon plunger made gas and vacuum
tight with a Viton “O" ring seal.

® The micrometer is fabricated from
corrosion resistant polypropylene and
high density polyethylene and may
be steam sterilized.

® The whole unit is easily cleaned and
assembled and can be operated with
micrometer control.

Cat. No. W3100—Warburg Syringe Manometer.
Complete as illustrated for use ‘with stand-
ard Warburg apparatus. ..........ccecuene $40.50

Cat. No. W3200—Differential Syringe Manom-
eter. Similar to W3100 but with provision
For WO DRSS, i e $55.00

OGER See your Local
Laboratory Supply Dealer

‘ LIQuUIDS
RROSIVE
P co AND SLURRIES

NO CONTAMINATION ¢ NO CORROSION

3 —
- Material is forced through flexible tubing—never
’ = touches pump. Volume is controlled by size of
tubing and speed of pump. Several sizes and types
with or without drives and speed controls provide
the answer to most problems.

PUMP SEVERAL DIFFERENT LIQUIDS SIMULTANEOUSLY:
Some models accommodate up to four tubes at one
time — will pump different liquids — different
volumes.

FEED AND MIX: One or more tubes can be feeding
material to a mix while a larger tube is recircu-
lating the liquid to produce agitation and
thorough mixing. Viscous materials can be
pumped without danger of gumming or plugging.
Remove tube and pump is clean.

METER ADDITIVES: One or more additives
can be pumped to a solution in the exact
amount desired by selecting the correct
size of tubing and regulating pump speed.
A wide range of combinations is available
with standard tubing.

*Patent
Pending

Sampling can be accomplished auto-
matically.

Capacities from .05 cc to 4.5 GPM.
Write for complete information on sizes
and prices.

ILMONT
SIGMAMOTOR, Inc. : NSTRUMENTS, INC.
68 North Main Street * Middieport, New York 1 GREAT NECK ROAD * GREAT NECK, NEW YORK
cuassiFiep; positions wanted. 25¢ per | | (MM FELLOWSHIPS  [IININN | WM Posrrions opeN ([N
word, minimum charge $4. Use of Box
Number counts as 10 additional words. Predoctoral and Postdoctoral Fellowships in
Payment in advance is required. Medical Physics. Opportunities are available to CHEMIST

do graduate work in the basic medical sciences.
Emphasis is on the fields of radiation biology,
radiation physics, and the clinical use of radio-

COPY for ads must reach SCIENCE 2 weeks

before issue date (Friday of every week). Ph.D. in Biochemistry or Organic Chemistry

DISPLAY: Positions Open. Rates listed be- isotopes. Fellowship support is offered for study with experience in protein chemistry to
low—no charge for Box Number. Rates programs leading to the M.S. and Ph.D. degrees A .
net. No agency commission allowed for in medical physics and alsohfor po_stdoctm;;ll (1ie- engage in Research. Excellent facilities.
ads under 4 inches. No cash discount. search. Stipends vary with training an e- . . .
Minimum ad: 1 inch. Ads over 1 inch pendents. Write to Chairman, Department of $9000 year. Send curriculum vitae to: Box
will be billed to the nearest quarter Radiology, Medical Center, University of Cali- HA-703-S, 250 W. 57 St., N.Y. 19, N.Y.
inch. Frequency rate will apply to only fornia, Los Angeles 24, California. 3/30; 4/13, 27

repeat of same ad. No copy changes.
Payment in advance is required except

where satisfactory credit has been es-
tablished. . Predoctoral Fellows in Physiology IMMUNOLOGIST-GENETICIST
Single insertion $50.00 per inc i ) . . . .
. . H t is available for study leading to To direct production of diagnostic blood
4 times in 1 year 48.00 per inch thseul;&(_)sr. zlmd Ph.D. degrees irf physiology. grouping serums and development of related
For PROOFS on display ads, copy must Stipends vary with training between $2400 new_ products; $10,000 to $15,000 with prof-
reach SCIENCE 4 weeks before date of and $3600 per annum. Write to Dr. H. E. it sharing and pension, Vigorous, progres-
issue (Friday of every week). Bredeck, Department of Physiology, Colo- glareﬁlrlz:]rsag‘l]lyp%rowu}_% bsllzeciﬁ;I SJerums, Inc,,
i i i - 2 ace, , N.J.
Replies to blind ads should be addressed ::gg State University, Fort Collins, Colo oboken
as follows: -
go.x (give number)
A ( BECOME A PHYSICAL THERAPIST
1515 M husetts Ave., NW i |
Washington 5, D.C. I posrrions oren I WHILE RECEIVING FULL SALARY
Enjoy a career as a graduate physical thera-
SENIOR PLANT PHYSIOLOGIST pisi.' Afyeml"s c?lurse is cvispen to qualified,
. single, female college graduates, age 21-29,
U FeLeowsmes QMM | apprications are invitea for the position of joint | || wihscrrorors sos, Sroduates: cge 2129,
leader of a Plant Physiology Unit locat;?dsnz1 the gnd 1hed %hysi’::alAand Nt\:izloglicgl sciencss.
Botany Department of the University of Sydney, ponsore y the Army Medical Service, this
PR%%?‘EE%%‘:[II‘PQslslzsg%lqrgﬁg{lasgéND Australia. The Unit, maintained jointly by the course is approved by the American Medical
Australian Commonwealth Scientific and Indus- Association’s Council on Medical Education
Excellent opportunities for graduate stu- trial Research Organization and the University, and Hospitals and qualifies the graduate for
dents leading to the Ph.D. or M.S. Ample carries out basic research in the biochemical and membership in the American Physical Therapy
stipends and free tuition. Training and biophysical aspects of plant physiology. The ap- Association.
research in biophysics, membrane and sub- pointee, who should have an established reputa- Selected candidates receive full salary (start-
cellular physiology, endocrinology, muscle, tion in plant physiological or plant biochemical ing at $270 per month) following commis-
water metabolism, cardiovascular, gastro- research, will have considerable freedom in se- sioning as 2nd Lieutenants in the Army
intestinal, and environmental physiology. lecting his own research program and will be Medical Specialist Corps Reserve. Additional
Write for details to Head, Department of supported by a research staff and graduate stu- benefits include travel expenses, free medical
Physiology. gepts..é:urgter de}tai}‘s mayli be obt%ined from the and dental care and 30 days leave time per
University of Illinois College of Medicine cientific Attaché, Australian Embassy, 1907 K year, . .
i ol Street, NW, Washington 6, D.C. (FE 8-1800). X For full details, write: The Surgeon General,
Chicago 12, Illinois e ( ) Dept. of the Army, Washington 25, D.C.
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llll sUPPLIES AND EQUIPMENT |||

ASSISTANT PROFESSOR IN
DAIRY AND FOOD MICROBIOLOGY

Applications are invited for the above post in
the Dairy Science Department. The salary range
for an Assistant Professor is $6500-$8700 with
excellent prospects for advancement.

Candidates should preferably hold the Ph.D. or
equivalent degree, experience in research and/or
teaching would be advantageous. Duties will in-
clude research, teaching, assistance with the di-
rection of graduate students and extension work
with the dairy and food industries, Duties to
commence 1 September 1962 or as soon there-
after as convenient.

Applications providing personal data, academic
qualifications and experience, and a list of pub-
lished work, together with transcripts, names of
four references, and a recent photograph, should
be sent to the Head, Department of Dairy Sci-
ence, University of Alberta, Edmonton, Alberta,
Canada. Closing Date: 15 May 1962. X

BIOLOGIST—M.S.—Experienced in cancer re-
search. ORGANIC CHEMIST—Ph.D—For
pharmaceutical  chemistry  work. BIOLO-
GISTS AND CHEMISTS—B.S.—For other pro-
grams.

Small, independent, dynamic company special-
izing in biology and applied chemistry. Located
in suburban Washington, D.C., near excellent
libraries and top government agencies. Projects
in such exciting and diversified areas of research

as radiobiology, pharmacology, primate be-
havioral studies, and primate breeding pro-
grams. Latest equipment including Sanborn,

Auto-analyzer, gas chromatograph, electron mi-
croscope, U.N.-IR, Visible Recording Spectro-
photometers, and Foringer automated operant
behavioral equipment. Opportunity for scientific
meeting attendance and publications. Associate
with stimulating professional group. Liberal em-
ployee benefit program including profit sharing.
For further information call or write K. T.
Paynter, Personnel Manager, Hazleton Labora-
tories, Inc., Box 30, Falls Church, Virginia (JE
2-5800). 4/13, 20

GENERAL OR CELLULAR
PHYSIOLOGIST

Large private university, Pacific Coast.
Rank and salary dependent upon qualifi-
cations.

Box 82, SCIENCE

(a) Immunochemist, medical school, East, to
$10,000. (b) Pharmacologist, recent Ph.D., medical
research, West. (c) Psychologist, mental health
clinic, directed by noted psychiatrist, child guid-
ance experience, $10,000. (d) Biochemist, Ph.D.,
M.S. Protein experience; Midwest; open. Many
other opportunities available for both Junior and
Senior Scientists. Please write Science Division,
THE MEDICAL BUREAU, INC., Burneice
Larson, Chairman, 900 North Michigan Avenue,
Chicago 11, Illinois. X

Mathematics—two positions,
tence in topology.

General Science—with particular interest in a
phase of ‘‘atmospheric” research.

Summer Position in General Physics and Elec-
tronics

Training—Ph.D. degrees or near doctoral status.
Experience in teaching and research.

Salary: Academic year, $6000-$10,000; summer
session, $1200.

Write Chairman, Department of Science, State
University College at Plattsburgh, Plattsburgh,
N.Y. 4/13

one with compe-

THE UNIVERSITY OF MANITOBA
Winnipeg Canada
Applications are invited for the position of
Lecturer in Botany, to assume duties Sep-
tember 1, 1962. Applicants should hold the
Ph.D. degree, or equivalent, with teaching
and research interests in one of the follow-

ing fields:

Genetics of lower plants;
Morphogenesis;
Host-parasite relationships.

Salary: $6,000 to $6,700, depending upon
qualifications, plus moving allow-
ance.

Applications, including curriculum vitae and

three letters of reference should be directed

to:
Dr. E. R. Waygood,
Head, Department of Botany,
University of Manitoba,
Winni Manitol C

P€g, ’
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BIOCHEMIST-Ph.D.

UNUSUAL OPPORTUNITY

. . . for a Biochemist with good back-
ground in intermediary metabolism and
knowledge of physiology; able to work
effectively with both scientists and man-
agement people; must have facility in
oral and written communication.

THE JOB:

Important role in Research and De-
velopment of new therapeutic agents
including design of laboratory and
clinical studies, interpretation of data
and evaluation of clinical utility. Wide
contact with laboratory scientists, clini-
cians and management.

Please send resume including salary requirements fo:
Wallace R. Hall,
Employment Manager
& SMITH KLINE & FRENCH

LABORATORIES
1510 Spring Garden Street
Philadelphia 1, Pa.
An Equal Opportunity Employer

Microbiologist Ph.D.; to supervise
microbiology laboratory of large
New York City general hospital. Ca-
pable of engaging in research pro-
gram. $8000 year. Send curriculum
vitae to: Box HA-702S, 250 W. 57
St., N.Y. 19, N.Y.

Research Programs in Animal Nutrition. Special
problems in minerals, vitamins, ruminant bio-
chemistry, enzyme function, as well as other
areas are_open to students seeking M.S. or Ph.D.
degrees. Stipends are liberal ranging from $2400
to $3000 with out-of-state fees waived. Graduate
Record Examination required. Interested persons
should write to R. L. Shirley, Nutrition Labora-
tory, University of Florida, Gainesville, Florida.

3/30; 4/6, 13

— PRIMATES —
— Chimpanzees — Nemestrina
Research Grade — T.B. Tested
Stabilized and Guaranteed
ASIATIC ANIMAL IMPORTS, INC.

Research Primate Division

P.O. Box 8125 . International airport
San Francisco 28
YUkon 2-6866 OXford 7-3747

Rhesus

ADENOSINE | H3

at 600 mc/mMl
NOW from

ISOTOPES SPECIALTIES CO.
Box 688, Burbank, Calif.

YOU NEED THIS FREE

1962 CATALOG

Serums, antiserums and bloods %
of all kinds for technicians and ﬁssu
culture laboratories. No salesman will call.

COLORADO SERUM CO.
4950 York St.* MAin 3-5373 ¢ Denver 16, Colo.

How To Get Things Done

pEFEEE

BOARDMASTER VISUAL CONTROL
Your operations are pictured at a glance,
You save time, money and prevent mixups
by Seeing What is Happening at all times.
Ideal for Production, Maintenance, cE
Inventory, Scheduling, Sales, Etc.
Easy to Use. You write on cards,
shap on metal board. Over 750,000 in Use.

24-Page BOOKLET No. BF-10
FREE Mailed Without Obligation

UNIVERSITY OF ALBERTA
FACULTY OF AGRICULTURE

Applications are invited for a position as
Assistant Professor of Plant Pathology. Starting
salary between $6500.00 and $7500.00. Duties
commencing 1 September 1962, include research,
teaching and extension. Applicants should send
details of qualifications, recent photograph and
names of three references to Head, Department

GRAPHIC SYSTEMS
925 Danville Road ® Yanceyville, N.C.

e HYPOPHYSECTOMIZED RATS

Shipped to all points via Air Express
For further information write -

HORMONE ASSAY LABORATORIES, Inc.
8169 South Spaulding Ave., Chicago 29, Il

of Plant Science, University of Alberta, Ed
ton, Canada. Closing date: 15 June 1962,

The Market Place

BOOKS « SERVICES « SUPPLIES o EQUIPMENT
[lljl_suPPLIES AND EQUIPMENT [jjj

il sooxs anp macaziNes |

Your sets and files of
scientific journals
are needed by our library and institutional cus-
tomers. Please send us lists and description of
periodical files you are willing to sell at high mar-

ket prices. Write Dept. A3S, CANNER’S, Inc.
Boston 20, Massachusetts

CHARLES RIVER *CD-1

® (Caesarean-derived) S
’AlBlNO T
EC CL

SWISS ICR 3

m

g,  Hypophysectomies available S

(]} THE CHARLES RIVER
MOUSE FARMS * [de-

mark
1018 Beacon St., Brookline 46, Mass., RE 4-2000

20

o
o

&4
Ry

MAMMARY TUMORS IN MICE

AAAS Publication No. 22. By the staff of
the National Cancer Institute, National In-
stitutes of Health. F. R. Moulton, Ed.

Published 1945—Now offered at reduced price:
$3.00 prepaid orders by AAAS members,
$3.50 retail. Cloth, 20 tables, 52 illus.

AAAS
1515 Massachusetts Avenue, NW,
Washington 5, D.C.
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You’'ll find them in the new Kimble catalog—Kimax® hard

glass Erlenmeyer flasks in a variety of styles and sizes.

All Kimax Erlenmeyer flasks incorporate superior, newly
developed design features . . . heavy, beaded rims; uni-
formly thick sidewalls and bottoms; hard glass construction.

Good reason to specify Kimax Erlenmeyers—wide or
narrow mouth; clear glass or low actinic; stoppered or un-
stoppered. They can also be color-coded to your specifica-
tions at slight extra cost.

Add your Erlenmeyer needs to orders for beakers, Petri
dishes and other Kimax glassware. Take advantage of top
discounts (28 per cent on orders of 150 cases) offered by
lab supply dealers in most states.

\!/
' 4 ‘\

KIMBLE LABORATORY GLASSWARE

AN (J) rropvcT

h /0N
\!/\ Kimble presents new, complete lines of KIMAX
Erlenmeyer Flasks in 11 styles, in sizes to 6000 mi

o N
T

g This catalog should be on the

If you do not have one—
mail the coupon today

shelf of every progressive laboratory.

r—
Kimble Glass Company, Subsidiary of Owens-Illinois
Dept. S-413, Toledo 1, Ohio
Please send me the new Kimble catalog which includes the
expanded Kmmax glassware line.

Name.

Firm
Address
Position.

EVERY DAY SEES SOMETHING NEW AT KIMBLE

Owens-ILLiNOIS

GENERAL OFFICES - TOLEDO 1, OHIO



Now you can meet the rapidly growing requirements
of fluorescence microscopy with
AO’'s New FLUORESTAR Microscope and Accessories

A complete FLUORESTAR outfit consists, essen-
tially, of an AO Spencer Microstar equipped with
a special dark field stop in the condenser and a
barrier filter over the compensating lens in the
body; plus an AO Merc-Arc, Osram HBO-200,
Illuminator with exciter filter for selective trans-
mission of light rich in ultra-violet. This new AO
FLUORESTAR outfit meets the most exacting re-
quirements for dark field fluorescent antibody tests
for pathogenic and non-pathogenic organisms.

There are many FLUORESTAR models you can
choose from ... each will give you unequalled con-
venience and versatility. FLUORESTAR Series 12
and 14 can be used for dark field fluorescence and
ordinary bright field microscopy; Series 16 and L16
can be used for dark field fluorescence, phase and
ordinary bright field microscopy.

American @ Optical

COMPANY
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK

In addition to complete FLUORESTAR outfits,
AO offers fluorescence accessories to equip your
present AO Spencer bright field or phase micro-
scope for dark field fluorescence.

You can use your present microscope for rapid
scanning of exfoliative cytology and related tech-
niques by the simple addition of proper filters and
the AO Spencer 390B Illuminator (with AH4 Mer-
cury Arc Lamp).

For complete information on the new FLUOR-
ESTAR and complete accessories for fluorescence
microscopy write for our new Brochure SB12, or
contact your AO Sales Representative. He is thor-
oughly trained in the techniques of fluorescence
microscopy. Help with your specific problems is
yours for the asking.

Dept. D3
Please forward the new FLUORESTAR Microscope
Brochure SB12

Name

Address

City Zone____State

IN CANADA write— American Optical Company Canada Lid., Box 40, Terminal A, Toronto, Ontario




