23-25. Optical Soc. of America, 48th
annual, Chicago, Ill. (OSA, 1155 16th St.,
NW, Washington 6)

23-1. Association of American Medical
Colleges, Chicago, Ill. (R. H. Young, 303
E. Chicago, Chicago 11)

25. Transport Mechanisms, symp., St.
Louis, Mo. (R. Rubright, Jewish Hospital
of St. Louis, 216 S. Kings Highway, St.
Louis 10)

25-27. American Heart Assoc., 36th an-
nual, Los Angeles, Calif. (American Heart
Assoc., 44 E. 23 St.,, New York 10)

27-1. American College of Surgeons,
49th annual clinical congr., San Francisco,
Calif. (ACS, 40 E. Erie St., Chicago 11,
IlL.)

28. American Soc. of Safety Engineers,
Chicago, Ill. (A. C. Blackman, ASSE, 5
N. Wabash Ave., Chicago 2)

28-29. Combustion Inst., western states
section, Los Angeles, Calif. (A. S. Gordon,
Code 5059, U.S. Naval Ordnance Test
Station, China Lake, Calif.)

28-29. Pediatric Surgery, intern., Paris,
France. (D. Pellerin, Hopital des Enfants-
Malades, 149, rue de Sévres, Paris 15°)

28-30. Antimicrobial Agents and Chem-
otherapy, 3rd interscience conf., Washing-
ton, D.C. (E. E. Tretbar, American Soc.
for Microbiology, 230 N. Michigan Ave.,
Chicago 1, IIL.)

28-30. Electronics, 19th natl. conf. and
exhibition, Chicago, Ill. (NEC, 228 N.
LaSalle St., Chicago 1)

28-30. National Council for Geographic
Education, Columbus, Ohio. (L. Kenna-
mer, Univ. of Texas, Austin)

28-31. Technical Association of the
Pulp and Paper Industry, 18th engineer-
ing conf., New Orleans, La. (C. E. Green,
B. L. Montague Co., Drawer 5428, Sta-
tion B, Greenville, S.C.)

28-1. American Inst. of Aeronautics
and Astronautics, 1st, Atlantic City, N.J.
(Meetings Dept., AIAA, 500 Fifth Ave.,
New York 36)

28-2. Stable Isotopes, working conf.,
Leipzig, Germany. (Institut fiir Physi-
kalische Stofftrennung, Deutsche Aka-
demie der Wissenschaften, Permoserstr. 15,
Leipzig 05)

29-31. Aerospace Nuclear Propulsion
and Power, 2nd intern. symp., San Diego,
Calif. (IEEE, Box A, Lenox Hill Station,
New York 21)

29-1. Plasma Phenomena and Measure-
ment, intern. symp., San Diego, Calif.
(D. J. Niehaus, Bendix Corp., Research
Laboratories Division, Southfield, Mich.)

30-1. Gulf Coast Assoc. of Geological
Soc., 13th annual, Shreveport, La. (T. E.
Godfrey, 201 Oil and Gas Bldg., Shreve-
port)

30-1. Parenteral Drug Assoc., annual
conv.,, New York, N.Y. (PDA, Broad and
Chestnut St., Philadelphia 7, Pa.)

31. American Federation for Clinical
Research, midwestern section, Chicago,
Ill. (D. R. Korst, St. Joseph Mercy Hos-
pital, Ann Arbor, Mich.)

31-1. Materials, intern. conf., Pitts-
burgh, Pa. (E. R. Schatz, Dean of Re-
search, Carnegie Inst. of Technology,
Pittsburgh 13)

31-2. Paint Technology, Federation of
Societies, 41st annual, Philadelphia, Pa.
(The Society, 121 S. Broad St., Philadel-
phia 7)
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(Illdstrated: New Portable Speedservo. Flush Panelgraph with 8” x 8” front also avallable

New Portable Speedservo
(fast, sensitive, simple, versatile)

New, high-speed, high-capability Portable Speedservo—another
new generation “Graphline” instrument from Esterline Angus
—designed to handle all your recording needs, tomorrow’s as
well as today’s.

High Speed: 14 second full scale response. Records 4 cycle
signals without significant attenuation. Sensitive: 0-1 MV DC
without jitter. Many higher ranges. Accuracy ¢ %. Versatile:
Accommodates DC circuits with output impedance 100,000
ohms or less. Portable unit features sloped stainless steel writing
surface. Chart tear-off bar. Full 6” wide 100’ long chart. Con-
venient: Dial 14 chart speeds from 34" per hour to 6" per
second. Input terminals, multi-range and feed selectors mounted
at front for convenience. Hinged doors provide easy access to
writing system and re-roll mechanism. Less Maintenance:
Simple linear motion pen motor (unique shuttle type, not ro-
tary); no strings, no pulleys. Zener reference voltage. Infinite
resolution potentiometer prevents hunting.

In addition to the new Speedservo, the radically new EA
“Graphline” of rectilinear recorders includes both single and
two-channe]l DC Microammeters, DC Milliammeters, AC or
DC Ammeters or Voltmeters, plus inkless and ink-type event
recorders. Your inquiry is invited. If desired, Esterline Angus
will gladly adapt standard instruments to your needs, or de-
velop new ones for you. Write for new “Graphline’’ Brochure. -

Excellence in instrumentation for over 60 years

)

ESTERLINE ANGUS INSTRUMENT COMPANY, INC., Box 596L, Indianapolis 6, Indiana

ESTERLINE ANGUS

2717



Fully Accessible Pan

One Weight Knob
Plus-Minus Scale

Tare Indicator

Rapid Dial Taring

10 Gram Optical Range

Reading Device for Rapid
Weighing-in

P120 A new top-loading balance
with + 3 mg precision

For the first time a balance It is ideally suited for If you would like to try this

offers the ruggedness technical analyses, prepa- new balance, or want

and easy accessibility of a ratory chemistry, weighing-in, more detailed information,

top-loading pan, the fast serial checkweighing, contact your Mettler dealer

readability of a 10 gram batching and weighing-out.  now, he will be glad to

optical scale and precision arrange a demonstration

of == 3 mg, capacity 120 g. or trial.
- Ml B
Mettler 20 Nassau Street
Instrument Corporation Princeton, New Jersey
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New Products

Ion-beam generator provides steady
controllable beams of metal ions. The
device operates on the principle of
surface ionization and can emit cur-
rents as high as 10 pa for many hours.
Vacuum requirement is less than 5 X
10° mm-Hg. Ionization efficiency is said
to be 100 percent for lithium, sodium,
potassium, rubidium, and cesium, and
55 percent, 84 percent, and 44 percent,
respectively, with gallium, indium, and
thallium. Metal to be ionized is placed
in a well in a resistance-heated oven
that is capable of operation well over
1000°C. A beam of neutral atoms
emerges from the exit slit of the oven
and is directed at a heated tungsten
ionizing filament. Ionizing efficiency is
increased by oxidizing the filament. For
this purpose, a continuous stream of
oxygen flowing directly to the filament
from a capillary is used. Ions from the
filament are accelerated through a
slotted plate curved to act as a cylin-
drical electrostatic lens. The electrode
focuses the ions from a line to a spot
roughly 0.32 cm in diameter. Addi-
tional focusing, accelerating, and de-
flecting stages can be furnished. The
focused ion beam is passed through a
radial electrostatic analyzer that sepa-
rates ions from any remaining neutral
atoms and provides a monoenergetic ion
beam. The ion-beam generator is as-
sembled on a common base plate meas-
uring 11.4 by 11.4 cm, and is ready for
installation in a vacuum station. Ovens
are furnished wired and equipped with
a chromel-alumel thermocouple and

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

Robert L. Bowman (R.L.B.), with the assistance
of Denis J. Prager (p.J.r.), Laboratory of
Technical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

Joshua Stern (J.s.), Basic Instrumentation Sec-
tion, National Bureau of Standards, Washing-
ton 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 119. Circle the depart-
ment number of the items in which you are
interested on this card.
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ready to be loaded with the selected
evaporant material. The beam material
is changed by replacing the oven. Ac-
celerating potential is 400 to 600 volts;
analyzer potential is approximately
three-eighths of the accelerating poten-
tial; filament current is 1.5 amp.—J.s.
(Columbia Broadcasting System Labora-
tories, High Ridge Road, Stamford,
Conn.)
Circle 1 on Readers’ Service card

Electric oven with solid-state propor-
tional temperature control is designed
for ultra-reliable aging and storing of
components, metals, parts, chemicals,
and other materials. The control system
incorporates solid-state circuitry, silicon
control rectifiers, and a thermistor sen-
sitive within 0.02°C. The 1800 series
ovens give controlled temperatures up
to 280°C. Control is within 0.2°C.
The compact solid-state temperature
control system eliminates common
causes of electric oven failures. There
are no relays, tubes, sliders, filled sys-
tems, or moving parts. The solid state
controller efficiently proportions any
single phase load on 120, 208, 220, or
240 volts, 50 to 60 cy/sec. Tempera-
ture is selected by a ten-turn potenti-
ometer which has 1000 divisions. A
Hi-Lo range selector switch doubles
the maximum number of possible po-
tentiometer settings. The chamber tem-
perature is indicated on a sensitive,
accurate pyrometer. The response of
the controller to changes in the ther-
mistor-probe sensing is many times
faster than the controlled temperature
changes, thus resulting in smooth, step-
less control. An output meter, 0 to
100 percent, is provided. The control
system includes Hotpack’s independently
circulated Limitstat which automatically
prevents excessive temperatures. The
conditioned air is circulated uniformly
throughout the stainless-steel chamber
by a motor-driven blower. Interior oven
sizes are available up to 48, 24, and
36 inches.—R.L.B. (Hotpack Corp., Cott-
man and Melrose, Philadelphia 35, Pa.)

Circle 2 on Readers’ Service card

Instrument cooling kit (model DK~
40) provides a source of cold that can
be adapted to cooling radiation detec-
tors or other instruments or compo-
nents or for incorporation into appara-
tus for performance of measurements
at temperatures below ambient. The
cooler requires 145 watts at 117 volts,
60 cy/sec for operation. The cold is
delivered to a rectangular plate meas-
uring 3.75 by 4.25 inches. The cold
plate is said to be capable of reaching
—25°C rapidly in open air. Heat
pumping capacity is 40 watts at zero
temperature difference.—J.s. (Stoddart-
Watson, Inc., 221 Crescent St., Walth-
am 54, Mass.)

Circle 3 on Readers’ Service card

Nuclear magnetic resonance kit en-
ables a student to build a proton mag-
netometer. Having been constructed and
used by the student, the magnetometer
can be readily dismantled for use by
the next student, or it may be used for
measurement of magnetic fields or for
demonstration of nuclear magnetic res-
onance. The instrument consists of a
marginal oscillator whose frequency is
dependent upon the setting of a variable
capacitor and the inductance of the
probe-head coil. Nuclear magnetic res-
onance in the probe head loads the
oscillator so that an absorption signal
is produced. The signal is amplified by
a three-stage transistor amplifier that
will drive a pair of headphones or an
oscilloscope. The probe head is small
in diameter to permit measurement of
magnetic field in narrow gaps and to
allow nuclear magnetic resonance ex-
periments to be performed with an
inexpensive magnet.—J.s. (Scientifica,
148 St. Dunstan’s Ave., Acton, Lon-
don, W.3., England)

Circle 4 on Readers’ Service card

Streak camera (model 770) is said
to provide up to 3-nsec resolution. The
instrument records 2-by-8-inch records
on 70-mm film at 10 mm/usec maxi-
mum. Effective aperture at the film
plane is f/7.7. The camera utilizes a
3000-rev/sec beryllium mirror turbine
that is self-lubricated and operates on
compressed air, with no helium require-
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e

HANDLE
HAZARDOUS
MATERIALS
SAFELY!

= TOXIC CHEMICALS

= RADIOACTIVE MATERIALS
= LIVE VIRUSES, BACTERIA
= CONTAMINANTS

= MIRACLE METALS

Virtually any dangerous substance
can be handled safely in one of
the wide variety of special en-
closures manufactured by S. Blick-
man, Inc. These include dry boxes,
biological safety cabinets, con-
trolled - atmosphere boxes, fume
hoods and many other types. Two
are illustrated here.

MICRO-
BIOLOGICAL
SAFETY
CABINET

Stainless steel.

One of many

safety enclo-
_sures available.

VACUUM

DRY BOX
Stainless steel. {
For work in a
controlled
atmosphere.

SEND FOR
VALUABLE
REFERENCE
ON SAFETY
ENCLOSURES

S. BLICKMAN, INC.
6910 Gregory Ave. o Weehawken, N. J.

[0 Please send book on safety enclosures
[ Also send catalog on laboratory furniture

NAME,

TITLE

COMPANY.

ADDRESS,
CITY STATE

1

-~ (RN o founs of Relahc Sewis==

280

ment. It is mounted on a 2.3-m H
beam with the camera and objective
lens mount aligned by a longitudinal
key guide that runs the length of the
beam. This makes possible interchange
of objective lenses of various focal
lengths without the necessity of re-
aligning them with the camera.—J.s.
(Beckman & Whitley, Inc., San Carlos,
Calif.)
Circle 5 on Readers’ Service card

Portable infusion pump works by
electrolysis, uniformly generating a gas
that moves a piston which drives the
fluid. This battery-operated pump is
available in 1-ml, 2-ml, and 10-ml
capacities and the 1-ml pump measures
1.6 by 7.6 cm complete. The pumps
may be driven at rates of from 1 ml
per ¥2 hour to 1 ml per 24 hours. The
10-ml model features an automatic cut-
off which stops the generation of gas
at the end of the run. Sage micro-
fiow pumps can be used with any fluids
compatible with glass. The pumping
chamber and case assembly are auto-
clavable. They are designed for chemo-
therapy and other slow-rate infusion
applications.—D.J.P. (Sage Instruments,
Inc., 2 Spring St., White Plains, N.Y.)

Circle 6 on Readers’ Service card

Small-angle generator is designed for
calibration of angle measuring devices
to 0.1 sec. The instrument consists of
a beam pivoted on a cast-iron base
using two hardened and lapped steel
rollers between the lapped steel vees
on the beam and on the base. A re-
flector is attached vertically to a right-
angle bracket forming part of the beam.
Angular tilts are generated by means
of a micrometer screw. The microm-
eter drum is calibrated each second
of arc and is read to 0.1 sec by means
of a vernier. Total measuring range is
approximately 3°. Angles can also be
generated by gage blocks replacing the
micrometer unit. A change of 0.005
inch in the size of the gage block
generates an angular change of 1 min.
A tolerance of 8 pinch on the gage
block corresponds to an accuracy of
0.1 sec of arc.—J.s. (Engis Equipment
Co., 431 Dearborn St., Chicago 5, Ill.)

Circle 7 on Readers’ Service card

Thermogravimetric analysis accessory
permits simple and elegant thermogravi-
metric analysis with the Cahn RG
automatic electrobalance. The design
preserves the high sensitivity of the RG
electrobalance, to finer than 1 ug, even
while heating in air. Excellent accuracy

NEW From

A

LITTLE,
BROWN

The Nature
of the Natural
Sciences

LEONARD K. NASH

Harvard University

What is science? This book
offers a representation of
science in all its aspects. The
total problem is dissected so
that its parts can be seen dis-
tinctly. Then the “parts” are
reassembled in the integral
whole that is more than any
simple sum of its parts. The
perspective on science thus
achieved has a breadth and
balance not otherwise attain-
able.

Sept. 1963. 412 pp. $6.50

\

Oceanography

JEROME WILLIAMS

U.S. Naval Academy

A broad treatment of the
subject. Material has been
included on marine biology,
marine geology, and marine
chemistry, with a focus on
the interdisciplinary aspects
of the field. The author
brings together for the first
time considerable modern
material on waves, instru-
mentation, and radioactive
waste disposal.

Oct. 1963. 250 pp. $8.00

Little, Brown and Company
BOSTON °* TORONTO
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is thus obtained with samples as small
as a milligram, or even less. These
smaller samples are more uniform in
temperature, and more uniformly ex-
posed to the atmosphere. Transitions are
sharper, and occur closer to the true
transition temperature. The Cahn “Lit-
tle Gem” TGA kit includes a platform
for the RG electrobalance weighing
unit, thermally insulated from the micro
furnace below, Pyrex hangdown tubes,
hangdown wire, quartz sample pan, and
an analytical chromel-alumel thermo-
couple. The furnace consumes only 50
watts, and can be controlled by a low
capacity autotransformer. Maximum
furnace temperature is 650°C. It is
easily lowered and rotated out of the
way to change samples. A wide variety
of commercially available temperature
programmers can be added to the system
if desired. Modern x-y recorders lend
themselves to the most convenient
ranges of mass change, down to 1 ug
sensitivity. The temperature range of
the “Little Gem” TGA kit is ideal for
studies on plastics, pharmaceutical prod-
ucts, foodstuffs, and biological materials.
Higher temperatures are required for
geological and ceramic work, and can
be obtained with the same balance, with
the use of other accessories. Other
accessories are also available for con-
trolled atmospheres and vacuum, and
larger samples.—R.L.B. (Cahn Instru-
ment Co., Paramount, Calif.)
Circle 8 on Readers’ Service card

The Hitachi RMU-6A mass spec-
trometer has a mass range extending to
greater than M/e 1000 and is said to
provide unit resolution at M/e 750.
Detectability is given as better than 5
parts per million, and analysis sensi-
tivity, greater than 550 divisions per
micron Hg for normal butane. Utiliz-
ing a Faraday cage ion collector and
a vibrating reed amplifier, the instru-
ment operates with precision better
than 0.5 mol percent and shows less
than 1 div/hr drift. The instrument
uses magnetic-field scanning with a
compact, 8-inch-radius, 90-deg-sector
electromagnet. A single spectrum can
be scanned continuously from M/e 2 to
1000 without stopping the instrument.
A variable micrometer collector slit,
adjustable from outside the vacuum,
allows the operator to control resolu-
tion and sensitivity and to measure
beam widths directly. The inlet system,
optionally either all glass or all metal,
can be heated to 350°C with tempera-
ture control to permit measurement of
samples of low vapor pressure. The
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THIS 1S THE
WILD'
INSTRUMENT
oERVIGE
GENTER

~ Its Mission: To assure WILD* instrument owners of prompt service
~ and return of their instruments. Same day service available when
~ necessary and feasible.

Its Equipment: The WILD Service

Center is stocked and equipped
. to provide full factory services
=~ on any WILD instrument.

And most important, its personnel: Only carefully selected

WILD trained technicians with many years experience in
. WILD construction, assembly and repair are permitted to
~ service your WILD instrument.

*The first name in Surveying Instruments,
Photogrammetric Equipment and Microscopes.




Quantitative Chromatography

4
\ AL
Over a Wide Wavelength Range Z
- -
...Linear with Absorbance :
---I
:
The same long-term stability, sensitivity and tatares:
linearity that make the Gilford Model 2000 5 2
Multiple Sample Absorbance Recorder so |
versatile for enzyme kinetic and DNA-RNA s sy e o
thermal denaturation studies also give it 2E
exceptional advantages for liquid column # 8
chromatography. Designed to transcend con- =y ot
ventional peak-indicating scanning systems, i ) X X
the Model 2000 is unigue in providing quan- ! o L
titative linear recordings of the absorbance i 53 x
of flowing samples, thus eliminating the SH ggsages e v g e e
necessity of tedious analysis of collected B By in
fractions, Request brochure and quotation, B e e
Chart illustrates elution
of AMP from Dowex-1
column with formic acid,
Quantitativle record with
zero baseline compari- o
son was establisned by ® triangular benches
assin e eluen irs
fhrough a 10 mm path ® lathe bed benches
length cell, then the .
column and subse- ® massive research benches
quently 2, 5 and 10 mm
cells. Gilford flow- °

through cells, automatic
sample positioning and
blank compensation
were employed,

INSTRUMENT

LABORATORIES INCORPORATED

DBERLIN QNHIO

non-magnetic and student-teaching benches

Just write to:
—
THE E a ' i “ q CORPORATION

S ——

2233 M h ts Ave., C

bridge, Mass. 02140

GET INSTANT

Instantly converts any bath
to a thermostatically con-
trolled refrigerated unit
with a range from +15° C
to —20° C at an accuracy
up to =*=0.01°C. Elimi-
nates need for refriger-
ated baths and prepara-
tion of freezing mixtures.

I~

RATE OF COOUING. 10 Wters of mathyl sicobel
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SCHUCO SCIENTIFIC

Div. OF SCHUELER & COMPANY / 250 WEST 18th ST.. NEW YORK 11, N. ¥

Two models available give an almost un-
limited range of use with liquids, gases or
soils. Converts any existing bath into a cold
system at desired temperature.

The SCHUCHO TERMOCOOL is completely self
contained and portable-supplied for imme-
diate use with compressor and refrigerant,
Maintains temperature to an accuracy of
*0.1° C and with special to 0.01° C.

Weight 69 |bs—1534” x 124" high. Opera-
tion 115V, AV, 550 watts. Compressor out-
EulI ‘ﬁ h.p. air cooled; cooling rate 500
cal./h.

Standard cocling head hose length—4 ft.
Other lengths up to 16 feet on special order.

SCHUCO THERMOCOOL complete as de-
scribed with corrosion proof aluminum head

$670.00

SCHUCHO THERMOCOOL complete as de-
scribed with stainless steel head for use with
acid or base: . . . $695.00

\ﬁ:}é;il'f‘: UNLIMITED!
Purpote
Roteitons

WITH 3 EASILY ATTACHED HEADS FOR

® Micro-diffusion determinations ® Semi-micro extractions ®
Washing precipitates ® Rapid dissolving of calcium in
bone ® Blood reconstitution ® Dissolving separations from
chromatography poaper ® Gas saturation of blood ® Moder-
ate agitation in tubes, flasks, syringes or bottles ® Mixing of
blood dilution pipettes ® Rapid staining of slides ® . . .
and more, through the use of time-saving accessories.

No.
150-65
All

purpose
head

J
No. 150-T2 &
Roller 9 No. 150-12
culture Pipette shaker
head head

AT YOUR LABORATORY SUPPLY DEALER

another quality product of
Scientific Industries,.

DEPT. S-1063, 220-05 97TH AVENUE
QUEENS VILLAGE 29, NEW YORK
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sample can also be introduced directly
into the ion source. Ion trajectory ra-
dius is 200 mm: deflection angle is 90

deg; maximum field is approximately MEASURE ApH TO 00005 UNITS

7300 gauss; ion acceleration voltage with Cary Model 31 Vibrating Reed Electrometer

is adjustable between 1 and 3 kv and
by steps to 5 kv.—uJ.s. (Perkin Elmer
Corp., Norwalk, Conn.)

Circle 9 on Readers’ Service Card

Radioactivity demonstration kit de-
veloped specifically for school students
to carry out experiments in radioactivity
is designed to give elementary knowl-
edge of the characteristics and uses of
radioactivity. Said to be both simple
and safe, the kit is used in conjunction
with a small scaler and/or small rate-
meter, both especially designed for
school purposes. with voltages in the
400 range instead of the 2000 range
used in most industrial instruments.
Instruments in the kit include an end-
window Geiger-Miiller counter mounted
in a brass holder and protected by a
rubber sleeve with a gauze cover over
the thin window. a range of 14 paper,
aluminum, and lead absorbers, and a set
of sealed radioactive sources—alpha,
beta, and gamma and special collimated
sources. Experiments can be made on
the nature of radioactivity, the charac-
teristic curve of the Geiger-Miiller
counter, the random nature of radio-
active decay, the magnetic deflection of
beta particles, the inverse square law
for gamma radiation, and so on. A
handbook describing experiments and
principles comes with the kit.—R.L.B.

(Panax Equipment Ltd.., Holmthorpe New data seet on pH measurements plus details on Cary
Industrial Estate, Redhill, Surrey, Eng- Model 31 are available by writing for Data File E233-103.
land)

Circle 10 on Readers’ Service card

Polarographic  apparatus  permits

standard d-c dropping mercury, strip- ‘ . i )
ping analysis. rapid controlled drop, and ally high input resistance make the Cary Model 31 the ideal

a-c polarography to be performed for voltmeter for measuring glass electrode potentials. It draws
optimum utilization of the method for
a wide variety of analyses. The Me-
trohm Polarecord (model E 261-R) volt —especially important with easily polarized high resist-
provides a wide range of d-c voltage
programs and current ranges, as well as
a built-in first derivative recording cir- suming constant temperature. Other uses for the Model 31
cuit. The a-c modulator E-393 is avail-
able for locating the maximum slope of

Sensitivity to 0.0002 pH units and exception-

less than 107'® amperes, even with input EMFs up to one

ance electrodes. Drift is only 0.002 pH units per day, as-

include radioactivity measurements (detects C'* activity to

the polarographic waves. Recorder re- 5x107"* curies per mg BaCO,) and mass spectrometry (de-
sponds full scale (250 mm) in 1 sec and tects ion currents small as 10~'” amperes).

has a maximum sensitivity of 0.0001

pa/mm with a measuring accuracy of APPLIED PHYSICS CORPORATION

0.5 percent of full scale. Regular d-c 2724 SOUTH PECK ROAD - MONROVIA, CALIFORNIA

and rapid techniques are applicable to INSTRUMENTS

concentrations down to 10°M while
stripping technique can be used to ex-
tend the sensitivity to measure to 10°M

Raman/UV /IR Recording Spectrophotometers« Vibrating Reed Electrometers
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The monkey enclosure illustrated is designed
to help prevent respiratory diseases induced
by drafts. Partially perforated stainless steel
front and rear walls provide draft-free condi-
tions with sufficient ventilation in upper part
of enclosure. Solid side construction prevents
biting and fighting and spread of contamina-
tion between adjacent enclosures. With pan
base shown, the enclosure serves as a meta-
bolism unit; with regular pan, as a holding
unit. Enclosures are suspended from standard
channel rack, four to a unit. Rack and casters
are included in the unit price.

Dimensions: 24" x 24" x 35",

Methods Engineered

LABCO DIVISION

PARTSCO, INC.
2977 Lamb Avenue * Columbus 19, Ohio

This LABCO
monkey
enclosure
has new
protective
design features

TO MEET YOUR CHANGING NEEDS FASTER AND EASIER

Save the time and trouble of investigating

unknowns. Compare your spectrum for posi-

SEPARATE tive identification with a spectrum from one
FILES OF (Pure Compounds) [] 10,000

Standard Ultra Violet Spectra [] 2,000
SPECTRA Spectra [] Additional spectra are being
compounds, followed by substituent derivatives. Jl] MOLECULAR FOR-
functional group. ll NUMERICAL—by Sadtler Serial Number. [l] SPEC-
band per spectrum. Coded numerically to locate unknown spectra from

of these Sadtler collections:

AND COMPLETE 22,000 Standard Infrared Spectra

Commercial Infrared Spectra (19 groups

SADTLER of related Commercial Materials) [] 4,000

Standard Near Infrared Spectra [J 500

R EF EREN CE Standard Far Infrared Spectra [] 250 Steroid

readied for publication on a continuous basis.

) . SADTLER SPECTRA ARE INDEXED BY:

ALPHABETICAL—Chemical Abstract nomenclature, classified by parent

MULA—increasing order of carbon, hydrogen and other atoms. ] CHEM-

ICAL CLASS—permitting location of any single spectrum or class by

FINDER—for Standard IR or Commercial IR. Systematic classification of

each by major absorption bands in each micron region and strongest

more than 30,000 in the Sadtler series. Also indexed in the Sadtler Computer
System and the ASTM-IBM cards.

Write today for free brochure including sample spectra to:

304R-1

where electrolysis is performed on a

-single mercury drop. The high versa-

tility is possible because the chart
speeds, voltage scan speeds, and com-
pensation facilities required for the
various techniques have been incorpo-
rated in one basic instrument with a
recorder.—R.L.B. (Brinkmann Instru-
ments, Inc., 115 Cutter Mill Rd., Great
Neck, N.Y.)

Circle 11 on Readers’ Service card

Laboratory model arc-heated hyper-
thermal tunnel is a scaled-down version
of larger research installations, designed
for educational and smaller research
establishments. It consists of a plasma
generator, supersonic nozzle, control
console, power supply, test chamber,
vacuum pump and piping, and cables
for interconnection. To operate the
tunnel, with the vacuum pump running,
a nitrogen flow is established through
the plasma generator. The power sup-
ply is energized and the arc initiated.
With the stable jet operating, the desired
nitrogen and oxygen flow rates and
power input are set. The plasma dis-
charge device combines the high-tem-
perature characteristics of an electric
arc with a continuously released in-
dependent gas source to create a high-
velocity jet flame of nearly neutral
plasma. The plasma stream discharges
into an aerodynamic mixing chamber
and nozzle assembly in which the
stream becomes uniform, and is then
expanded to supersonic velocities.
Nominal power input is 80 kw; en-
thalpy range is 2000 to 25,000 Btu/1b.
—J.s. (Plasmadyne Corp., 3839 S.
Main St., Santa Ana, Calif.)

Circle 12 on Readers’ Service card

Colorimetric data can be obtained
and recorded accurately and rapidly by
means of a low-cost system introduced
by Bausch and Lomb. Called the Data
Acquisition System, it is simply a com-
bination of the standard Spectronic 20
colorimeter, a strip chart recorder, and
a flow-thru cuvette. Eliminating the
need for test tubes, this cuvette uses a
vacuum pump-probe and can be filled
or emptied in several seconds. With
this system, as many as four samples
per minute can be run. A special
adaptor allows the recorder to be used
with the Spectronic 20 so that colori-
metric data can be recorded as well as
read on the meter. In this way ac-
curacies of from 0.25 to 0.5 percent
can be achieved.—p.J.P. (Bausch and

SADTLER 4 RESEARCH LABORATORIES, INC.

1517 VINE STREET, PHILADELPHIA 2, PA. e AGENTS IN PRINCIPAL COUNTRIES OF THE WORLD

Lomb, Rochester 2, N.Y.)
Circle 13 on Readers’ Service card
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NEW BOOKS
Electrophysiological Methods
Part B

Volume 6 of Physical Techniques in
Biological Research
Edited by William L. Nastuk
. 1963, 425 pp., $14.50
This volume covers some of the
more sophisticated analytical methods
and experimental techniques used in
electrophysiological research.

Chemical Applications of

Infrared Spectroscopy

Edited by C. N. R. Rao

Fall 1963, about 625 pp., approx. $20.00
The work presents an invaluable in-

troduction to the most useful physical

technique available to chemists for the

elucidation of molecular structure and

for qualitative and quantitative analysis.

Gas Chromatography
Fourth International Symposium held
under the auspices of the Analysis In-
strumentation Division of the Instrument
Society of America, June 1963
. Edited by Lewis Fowler
Winter 1963/64, about 275 pp.

Gas Chromatography provides a
wealth of new, informative data on ap-
plications of thermodynamic theory to gas
chromatography (and the reverse), and
advanced separation techniques. Proceed-
ings of the first three symposia are also
available. .

Fifth International Congress for

Electron Microscopy

Philadelphia, 1962
Edited by Sydney S. Breese, Jr.
Volume 1: Non-Biology
1962, 564 pp., $20.00
Volume 2: Biology
1962, 684 pp., $20.00
2-volume set, $32.00
These two volumes contain the more
than 600 papers given at this meeting,
as well as all the illustrations—including
1500 photomicrographs.

Gas Chromatography
Principles, Techniques and Applications
By A. B. Littlewood
1962, 507 pp., $15.00

Review: “His book is outstanding
in its clear style and organization. . .
This clarity of presentation and his more
profound treatment of theory make Lit-
tlewood’s book my own preference for
a single, general text.”—Science

Biochemical Applications of

@Gas Chromatography
By H. P. Burchfield and
Eleanor E. Storrs
1962, 680 pp., $22.00

Review: “Altogether 1 find this an
admirable book . .. it should be in
every library used by chemists.””—Chem-
istry and Industry

Detailed information available
upon request.

YOUR TECHNICAL BOOKSELLER
can furnish up-to-date information
on any of our titles.

ACADEMIC PRESS

NEW YORK AND LONDON

111 Fifth Avenue, New York 3
Berkeley Square House, London, W. 1

11 OCTOBER 1963

Solder-glass kit provides the experi-
menter with the means to build vac-
uum-tube structures of soft glass with
expansion coefficients in the range of
80 to 100 X 107 per degree centi-
grade, using the solder glass to seal
caps and headers to the tube body. It
is available in 1-Ib and 5-lb sizes and
consists of a suspension of solder-glass
powder in a nitrocellulose solution in
amyl acetate. To use the material, the
powder is mixed with the suspension
vehicle to make a thick paste that is
applied to the glass tube components
over the sealing areas. After firing, the
paste forms a permanent vacuum-tight
glass seal. The firing operation gives
best results when carried out in a fur-
nace or oven, but flame sealing is said
to be possible.—J.s. (Corning Glass
Works, Corning, N.Y.)

Circle 14 on Readers’ Service Card

Tetrapolar resistive electrical im-
pedance plethysmograph measures, and
computes volume changes from 0 to
10 lit. for recording in cubic centi-
meters. Biological pulses are produced
by movements, vascular expansion, and
redistribution of blood cells and plasma
based on ionic conductance. The first
derivative or velocity of these bio-
physical phenomena is measured and
recordable in cubic centimeters per
second. The instrument includes the
direct measurement of segmental re-
sistive impedance from 0 to 1000 ohms
and its changes to l-percent accuracy.
It is adaptable to a wide range of con-
ventional recorders and biological
problems, including respiratory volume
described by Nyboer and his associates.
Simultaneous electrocardiograms, elec-
troencephalograms, and blood pressure
recordings do not distort the fidelity
of the measurements.—R.L.B. (Physical
Dynamics Corp., 1683 Hawthorne,
Grosse Points Woods, Mich.)

Circle 15 on Readers’ Service card

Thermoelectric immersion cooler is a
thermal pump weighing 1 kg and mea-
suring 30 cm long, 7 cm wide, and 2.9
cm thick. In operation, tap water is

passed through the central part of the -

unit at a rate of at least 1.9 lit./hr and
is discarded into a drain. When the
thermocouples located between the
central part and the nickel-plated outer
shell are energized by application of
3 volts d-c at 25 amp, the immersion
cooler will initially pump 52 thermal
watts when the liquid in which it is
immersed is at the same temperature as
the tap water. When the temperature
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What’s your
best buy
in Beakers?

PYREX® brand beaker No. 1002—for two
good reasons: it’s stronger, and more ver-
satile. An improved rim and spout plus
tighter tolerances on wall thickness and
radii make it stronger. Approximate grad-
uations add utility. Now at the same low
price as our plain No. 1000 beakers.

Try it. See if you don’t agree the 1002
is your best buy in beakers.

You’ll find all the best buys in the new,
blue PYREX brand labware Catalog LG-3.
If you don’t have a copy, write Labora-
tory Glassware Dept., 6310 Crystal St.,
Corning, N. Y.

CORNING
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BUCHLERY
WSTRIMEN >4

Rotary
Evapo-Mix

Evaporate Multiple Fraction Cuts
Directly From Test Tubes in 10-20
Minutes!

FEATURES:

® Internal variable voltage transformer controls
vibration rate.
@ Simultaneously evaporates 10 test-tubes or
centrifuge tubes, 16-25mm. diameter.
® Connects to efficient water aspirator as
vacuum source.
@ Avutomatic thermoregulator controls tempera-
ture of water bath.
® Controlled circular vibration creates deep
swirling to prevent ‘‘bumping’’ during heating
under vacuum.
PRICE COMPLETE with Pyrex Manifold
$436.00
with Stainless Steel Manifold

$444.00

With the Rotary Evapo-Mix it is possible to achieve in a single test-tube evaporation
rates for water of 1.0 ml/min., ethanol, 4.2 ml/min., methanol, 4.5 ml/min., ethyl
acetate, 7.2 ml/min., and for acetone, 10.0 ml/min., with all 10 test tubes attached,
evaporation decreases approximately 25%.

Request Bulletin $-3-2100 for complete details.

Watenr
ocoster

Eliminates the Hazards of Inade-
quate or Fluctuating Water Pres-
sure which can mean the Loss of
Valuable Time and Material!

FEATURES:
® RAISES and HOLDS PRESSURE at 40 psi

@ Provides 2 independent and Powerful Aspi-
rators

® Noiseless in operation—continuous duty—
ds no i or repl parts.

® Can be installed without any plumbing or
building alterations.

For 110-115V 60 cycle only$249.00

For laboratories where water pressure is low or uneven . . . on upper floors of tall
buildings . . . in rural or undeveloped areas. . . .
Complete with overload-protected % HP, single-phase, induction-type motor, water
turbine, stainless-steel water reservoir tank, 2 polyethylene water aspirators, 16” long,
10” wide, 23" high.

Request Bulletin 5-2-9000 for complete details.

LABORATORY APPARATUS

aUCHLER BUCHLER INSTRUMENTS, INC.

1327 16th Street, Fort Lee, New Jersey

Phone 201-945-1188 orcall N.Y.C.direct LO3-7844
PRECISION INSTRUMENTS

outside the shell has been reduced 45°C
below the temperature of the tap water,
thermal pumping rate is 17 watts. By
means of a thermoregulator in the a-¢c
line to the d-c power supply of the
unit, the temperature may be controlled
below room ambient. The unit becomes
an immersion heater when polarity of
the current through the thermal pumps
is reversed.—J.s. (Whirlpool Corp.
Research Laboratories, 300 Broad St.,
St. Joseph, Mich.)

Circle 16 on Readers’ Service card

Capacitance bridge (model B-541)
features automatic balancing on all
ranges and accuracy said to be *0.25
percent. The bridge is a transformer-
ratio-arm type permitting two or three
terminal measurements. Excitation fre-
quency is 1000 cy/sec. The circuit
employs ratio transformers operating
in conjunction with an operational feed-
back amplifier and a phase sensitive
detector. Three digit readings are ob-
tainable on each of the instrument’s
seven ranges, the first digit being ob-
tained by the setting of an 11-position
decade switch and the other two being
provided by direct meter readings. The
decade switch functions as a coarse
balance control, and the fine balance
adjustment is automatically established
by the feedback action. The meter
registers the magnitude of the feedback
signal and is calibrated directly in pf
or pf. Range of the instrument is from
0.01 pf to 11 pf. Outputs are provided
for digital voltmeters, limit switches, or
recorders. Recorder output voltage is
linear with capacitance. The bridge also
measures loss factor with full-scale
range 0 to 0.1 on any capacitance
range.—J.s. (Wayne Kerr Corp., 1633
Race St., Philadelphia 3, Pa.)

Circle 17 on Readers’ Service card

Radiation shielding material is 76
percent lead by weight in combination
with various light elements. It can be
mixed and poured like concrete, pre-
cast like concrete, plastered, or painted.
It is machinable and is said to be self-
supporting and capable of structural
usage. It is not damaged by exposure
to snow, ice, rain, mild acids, mild
alkalies, or immersion in water. It will
not resist abrasion or undiluted strong
acids and is structurally inferior to con-
crete. This material is said to have a
very low activation rate from neutron
flux and to be a good attenuator of
neutrons.—J.S. (Chemtree Corp., Har-
riman, N.Y.)

Circle 18 on Readers’ Service card
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" Vernac® Optical lns(fﬁﬁiéhﬁfiﬁ#

PRECISION
OPTICS IN
QUANTITY

Designers and manufacturers of
scientific optics for industrial and
military applications since 1926.
New plant (one of the largest and
best equipped in the U.S.) offers
unique facilities for production
of optical components and com-
plete systems at sensible costs.

INFRARED INDUSTRIES, INC.
Optical Systems Division
Formerly Simpson Optical

Santa Barbara, Calif,
(805) 684-4141

“OPTICS AT IRI"”
New Book— Ask for it

Er
,_gi

) Pre?i?io Components
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Survey meter is a portable, transis-
torized, ionization chamber instrument
for monitoring exposure levels of x-rays
and beta and gamma radiation. The
detector, an ion chamber with a 0.7
mg/cm’ aluminized mylar window, is
protected by a movable shutter which
discriminates  between betas and
gammas. Exposure is read on a 4-inch
linear meter calibrated in mr/hr and
five linear decade ranges give full scale
readings of from 5 mr/hr to 50 r/hr.
On the low scale range of 0 to 5 mr/hr
the maximum personal dosage of 2
mr/hr can be determined accurately
in the middle of the scale. The meter
features transistorized printed circuitry
and uses one standard mercury cell
capable of 400 hours of operation.
Battery condition is indicated by an ex-
ternal glow tube and the battery is ac-
cessible without disassembling the in-
strument. A radium source is included
for checking the instrument. Applica-
tions include determining the effective-
ness of shielding, monitoring the areas
around reactors, accelerators, and x-ray
machines, and surveying persons who
have undergone radiotherapy.—p.J.P.
(Atomic Accessories, Inc., 811 W.
Merrick Rd., Valley Stream, N.Y.)

Circle 19 on Readers’ Service card

Random access disk file (model 800)
is modular in concept and is available
with storage capacity ranging from
20,160,000 bits on a single disk to
161,280,000 bits on the full comple-
ment of eight disks. The disk assembly
is mounted on an 11.5-inch drum to
assure rigidity. Disks are spaced 1.5
inches apart to reduce air turbulance.
Air-bearing read-write-erase heads are
maintained approximately 0.5 mil from
the disk surface and are mounted in a
gimbal that allows freedom to com-
pensate for slight variation in disk
surface. A wide erase gap insures a
6-mil guard band between written
tracks. Positioner and head assembly
can be tilted out for ease of mainte-
nance. Mechanical detents are used to
hold positioning mechanisms at the
selected positions.—J.s. (Analex Corp.,
150 Causeway St., Boston 14, Mass.)

Circle 20 on Readers’ Service card

The Handling and Storage of Liquid
Oxygen, a 9-page bulletin, is divided
into six sections covering general prop-
erties, hazards, safety measures, trans-
fer and storage, shipping, and recom-
mended safety instructions. Details are
given on chemical composition, general
appearance, chemical nature, physical

What’s your
best buy
in heavy duty

beakers ?

Months of field tests in 25 major labora-
tories prove that it’s the new PYREx®
brand Heavy Duty Beaker.

It outlasted conventional types by 3 to
5 times in the field tests, cutting replace-
ment costs up to 40%. In our own tests—
in a special machine that bangs beakers
together hard, bumps them down hard—
it has outlasted all other Griffin types by
as much as 20 to 1.

The No. 1003 Heavy Duty Beaker will
give you superior performance in your
toughest lab jobs because we make it
with a new process that yields extra-heavy
rims and extremely uniform walls.

Test it in your own lab. See how much
you can save on replacements. Order now
through your labware dealer.

Want more information? Write Lab-
oratory Glassware Dept., Corning Glass
Works, 7110 Crystal St., Corning, N. Y.
And ask for the new, blue PYREX brand
Labware Catalog LG-3 if you don’t yet
have a copy—it has all the best buys in
labware.
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C ontinuous

R I Monitor S

C

*REFRACTIVE INDEX MONITOR—designed by Nester/Faust to ac-
commodate the complete range from 1.20 to 1.60 R.l. on one
. . a highly sensitive means of monitoring liquid
streams at very low cost. Advantages include:

instrument .

e integral transistorized power supplies included in the price
e dual detector assembly available ¢ all glass construction

odi'?mm RI Mn,.;gm, 5

NESTER
rFAUST

Qmpmmnc

MENTATION

66th ANNUAL B & J Photo Equip-
ment Guide Book—148 illustrated
pages, packed with Commercial, In-
dustrial, Scientific and Graphic Arts
Equipment! Write BURKE and
JAMES, Inc.,, 321 South -Wabash

Ave., Chicago 4, Illinois, “
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SPORES—FERNS
MICROSCOPIC ILLUSIONS

ANALYZED

Book and Exhibit
New 3-D. approaches

MODELS
SILHOUETTE SHADOWS
PHOTOMICROGRAPHS

Color Plates—Line Drawings
Spores—Tetrad to Maturity
Ridge, fine detail effects
Fertile Areas—Cell Structure
Structural Problems Solved

Booth No. 41 AAAS Convention

MISTAIRE LABORATORIES

152 Glen Ave.,
Millburn, N.J.

properties, solubility, and stability of
liquid oxygen. In addition, health, fire
and explosion hazards, general safety
measures, education of personnel, and
personnel protection are also covered.
Recommendations for liquid oxygen
transfer and storage, including equip-
ment specifications, loading and un-
loading instructions, applicable ship-
ping laws and specifications for ship-
ping containers, are outlined in this
comprehensive bulletin. The bulletin,
prepared by the Office of the Director
of Defense Research and Engineering,
is available gratis—R.L.B. (North
American Philips Co., Inc., Mendon
and Angell Roads, Ashton, R.I.)
Circle 21 on Readers’ Service card

X-y recorder (model HR-95T-N) in-
corporates a completely self-contained
null detector for high-speed point
plotting in addition to the normal re-
cording function. The transistorized
null detector has a sensitivity of 0.25
percent, equivalent to 400 channels on
the x axis, and is said to be capable of
plotting up to eight points per second.
with an average of four points per
second for normal recording. No ad-
justments are provided and no calibra-
tion is required. To achieve maximum
plotting speeds, when the instrument is
used to record the output of multi-
channel analyzers, an advance signal is
sent to the analyzer after a point has
been plotted. An adaptable plug-in
card provides any type of clear signal.
An automatic advance signal drops the
pen and commands the analyzer to
advance at the rate of two channels per
second should the y axis be driven off
scale by an excessive input signal. An
automatic standby disables the recorder
when an oscilloscope is being used to
view the signals.—J.s. (Houston In-
strument Corp., 4950 Terminal Ave.,
Bellaire 101, Tex.)

Circle 22 on Readers’ Service card

The Multicoder shaft angle digitizer
system is said to sense angles with a
precision of one part in 3,500,000 and
to convert the angle information to a
digital form suitable for numerical in-
dication, digital computing, or data
recording systems. Sampling rate range
is 0 to 1 kcy/sec. The system uses a
special Multisyn unit containing a 360-
cy/sec Inductosyn, conventional pan-
cake resolver, rotary transformer, and
special flexible coupling. The phase-
measuring digital electronic system em-
ploys a circuit said to be relatively
insensitive to component variations.

SCIENCE, VOL. 142



[T THERMOLYNE

micro Size
hot plate
< 3°/:" dia. >

5 vOLTS AC
'500 WATTS

Precise, stepless
thermostatic control,

from 6°C above

ambient to 370°C (700°F)

Type 2300—invaluable for those labo-
ratory situations where a single or mul-
tiple heat source is needed, yet space
and money are scarce. Ruggedly built
to withstand hard, continuous usage.
Takes less than nine minutes to reach
370°C top temperature (reserve power
at 370°C is 46%). Perforated stainless
steel case . . . well ventilated . . . long-
life heating element . . . cast aluminunt
top. Stepless control automatically com-
pensates for fluctuations in line voltage
and ambient temperatures. Easily read
control dial. 3 9/16"” dia top plate . . .
3%"” height. 115v a-c. Price complete
with 5’ cord and 3-prong plug.$15.00

Standard dovetail
socket welded to back
of case. Adapter
included with 8’7 long
slominnm rod for use
as nonslip handle.

Write for literature
and name of nearest
dealer.

THERMOLYNE CORPORATION
Dept. 568, 2555 Kerper Bivd
Dubuque, lowa

11 OCTOBER 1963

Output is supplied in binary-coded-
decimal form or straight binary, de-
pending on the model.—J.s. (American
Optical Co., 4709 Baum Blvd., Pitts-
burgh 13, Pa.)

Circle 22 on Readers’ Service card

Transistor relay (model 32) is a
heavy-duty semiconductor powered re-
lay capable of switching 15-amp loads
with no auxiliary relay needed. It is
primarily intended to be used with
open-and-close controls, such as ther-
mostats to control baths or ovens.
However, it can also be triggered By
resistance changes of as little as 1 per-
cent at maximum sensitivity. By vary-
ing the sensitivity, the resistance re-
quired to switch the relay can be varied
from 15,000 ohms to 1 megohm. Re-
sponse time is limited to 0.5 sec by a
time delay, to reduce relay chatter.
Silicon transistors are used to pewer the
mechanical relay and reliable operation
is claimed at ambients of from 15° to
45°C. The instrument measures 4 by
7 by 4% inches, and draws 5 watts
from a 115-volt 50/60 cycle lens.—
D.J.P. (Fisher Scientific Co., 415 Fisher
Bldg., Pittsburgh 19, Pa.)

Circle 24 on Readers’ Service card

Megohmmeter (model 2850) is a
portable instrument powered by line
alternating current. It provides direct
reading of resistance on a 4-inch scale
calibrated from 1 to 100 megohms. The
range may be multiplied in decades to
10° by means of a selector switch. Six
ranges are available at either 500 or
50 volts d-c. Accuracy is ==2 percent
over the greater portion of the scale
range when used at 500 volts, and =5
percent with 50-volt operation. A fused
three-wire power input grounds the
case and the instrument is protected
from overload damage even in cases
of direct shorting. Guard circuits con-
trol stray and leakage currents to assure
accuracy at maximum sensitivity. A
terminal is provided for external guard
use and a selective return grounding
circuit provides guarding flexibility.—
J.s. (Associated Research, Inc., 3758
Belmont Ave., Chicago 18, Ill.)

Circle 25 on Readers’ Service card

Digitimer provides a means of cali-
brating the time axis of the oscillo-
graph, provision for adjusting the
repetition rate or cycle period of the
experiment, and the possibility of trig-
gering oscillograph time-bases and
stimulus generators at predetermined
times within the period of the experi-

What’s your
best buy
in Erlenmeyers?

Just look at the PYREX® brand flask No.
4982 pictured here and you’ll know.

You get a tough, heavy rim that makes
the 4982 work much longer for you, plus
the balance of glass throughout the walls
that strengthens every PYREx brand Er-
lenmeyer.

You get white screened approximate
graduations, at no extra cost, to speed
your work and make the flask itself more
versatile.

All the best buys are in the new, blue
PyYRex brand labware catalog LG-3. If
you need a copy, write Laboratory Glass-
ware Dept., Corning Glass Works, 7110
Crystal Street, Corning, New York.
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ment. A time scale is provided to cali-
brate the time base of the oscillo-
graph. This is derived from a quartz
crystal clock pulse generator, giving
0.1-msec intervals, and driving a num-
ber of counter stages having decimal
outputs. These outputs are combined
to form a ruler type of time scale with
intervals which can be selected within
the range of 0.1 msec to 100 msec to
be appropriate to the time base velocity
in use. The repetition. rate of the ex-
periment is set by using the decimal
counting stages to count a preset num-
ber of 0.1-msec intervals, and then re-
setting the counters back to zero. As
the resetting is achieved within a few
microseconds the counters are able to
accept the next 0.1-msec interval from
the clock pulse generator and there is
no loss of timing accuracy. The cycle
thus repeats with a period that can be
set digitally over four decades, within
the range 0.1 msec to 10 seconds. By
using coincidence circuits to give an
output when the decade counters com-
plete a period previously set on the
panel switches, output pulses occur at
predetermined positions on the time
scale. Six of these pulses are available
from the instrument. One determines

the cycle period by resetting the coun-
ters, as described. Of the remaining
five available for external use, one is
fixed at the start of the cycle while the
other four are adjustable in 0.1-msec
steps to any time within the cycle
period. In addition, two bi-stable cir-
cuits used as gates, opened and shut by
the coincidence pulses, provide square
waves of variable duration and of ei-
ther polarity. They are useful (after
suitable attenuation) for calibration
signals for amplifiers or for setting the
duration of an event such as a stimulus.
Sufficient power is available to operate

_relays, allowing considerable flexibility

in the external circuitry, together with
electrical isolation. Crystal control is
optional.—Rr.L.B.  (Applied Electro-
Physiology, National Hospital, Queen
Square, London, W.C.1, England)

Circle 26 on Readers’ Service card

Ultraviolet flashlight contains a 2-
watt gaseous ultraviolet lamp powered
by a solid-state power inverter operat-
ing from three standard, size-D flash-
light cells. Physically it resembles a
standard three-cell flashlight. It emits
ultraviolet in the 3100- to 3900-A
region and will give a minimum of 2

hours’ service in intermittent use. Ap-
plications include detection of fluores-
cent tracer dyes, excitation of biologi-
cal and mineral fluorescence, and
product inspections.—Rr.L.B. (M. E. D.
Electronics Inc., 102 West Jefferson
St., Falls Church, Va.)

Circle 27 on Readers’ Service card

Arc-lamp power supply is designed to
operate xenon, Xenon-mercury, and
mercury high-pressure arc lamps at
high efficiency and stability. The power
supply utilizes a closed-loop circuit
through a high-gain magnetic amplifier
to dynamically stabilize the output
current to = 0.05 percent for line
variations of = 20 volts. When tested
with an L250 xenon-mercury lamp,
line variation of == 20 volts gave light
fluctuations of only # 22 lumens out
of 11,000. Output current is variable
from 0 to 10 amp with voltages from
0 to 100; maximum available power
output is 1.5 kva for starting surges.
Lamp current and voltage are given on
front panel meters. A push button
provides 25 kv of rf power for starting
the lamp. Output terminals are pro-
vided for lamp power and power for
the lamp blower. A universal lamp

AUTOPSY TABLE
Model PMD14CY

RABBIT BLEEDER
Model PMD14B1

PORTER-MATHEWS

Cages and Laboratory Equipment

BETTER DESIGNED . ... BETTER MADE . . . BY EXPERIENCED METAL
MANUFACTURING CRAFTSMEN . . .

MANUFACTURED IN ONE OF AMERICA'S NEWEST, BETTER EQUIPPED,

PLANTS . ... with

THE STAFF, THE SKILL, THE STOCKS TO ASSURE OUTSTANDING
SERVICE — ON TIME DELIVERIES.

This is why researchers in foremost hospitals, schools and laboratories,
coast to coast, demand cages and equipment made by Porter-Mathews.

CAGES . . .
steel,

LABORATORY EQUIPMENT . . .

mice to monkeys and chickens
galvanized and aluminum.

. and RACKS of stainless

restrainers, bleeders, sterilizing cases, animal

operating, treatment and autopsy - tables, food - feeders, water tubes

of stainless steel.

DELUXE AND CUSTOM MADE

Why not visit Porter-Mathews in Princeton?

fnquiries are
processed
immediately

RER Since 1830
MATHEWS COMPANY, INC.

U. S. Route #1, Princeton 1, New Jersey o 609-921-2550
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RECORDING
VACUUM
BALANCES

are ideal for research
in
SPACE MATERIALS
THIN FILMS
SURFACE CHEMISTRY

THERMOGRAVIMETRY
and other problems

® Sensitivity to 10~7g
® Capacity to 2.5¢

® A wide choice of models
from $1495.

® For high vacuum, corrosive
atmospheres and room air,

® Proved in hundreds of
installations. Extensive
applications literature
is availahle.

WRITE FOR FULL DETAILS:

instrument
: company

15505 Minnesota Ave., Paramount, Calif., U.S.A

11 OCTOBER 1963

Is this test part
too close to a corner?

Not in a Delta 8000
Low-Gradient Temperature

Chamber

All interior test space in Delta Design
8000 Low-Gradient Temperature Chambers
is usable space—unlike many chambers
which maintain their temperature gradient
specifications only in the center area.

To prove the point, Delta measures and
specifies the temperature gradients of - its
8000 chambers— not only near the center
—but also 1'/2” from each corner. There-
fore, its specified gradients of ==1"/2°F at
300°F and =1°F at —65°F apply to the
difficult corner spaces as well as the rest
of the chamber interior.

In competitive tests, a major semicon-
ductor manufacturer reported the Delta
8000 was within its gradient specs while
a competitive chamber advertising ‘“’gra-
dients to #3/4°F...and control to '/4°F..."”
had gradients of #16°F and temperature
control variations of +4°F when measured
1'/2" from the corners.

The Delta solid-state temperature con-
troller provides control to 0.1°F at 300°F
and less than /2°F at —65°F. For auto-
matic testing, mate the 8000 with the wide
Delta line of programmers and pre-wired
component trays.

And, because all Delta products are
now sold and serviced by Non-Linear Sys-
tems, Inc., and its 22 factory offices located
throughout the United States, you receive
unmatched service right in your own area.

non-linear systems, inc.
Del Mar, California

PHONE: 755-1134 Area Code 714

What’s your
best buy

in Volumetric

Flasks?

If you use stoppered flasks, it’s No. 5642.
This PYREX® brand flask gives you Class
A accuracy plus the strength of uniform
glass distribution in the walls plus the
economy of polyethylene stoppers.

If you prefer plain tops, it’s the PYREX
brand flask No. 5600. It gives you Class
A accuracy, permanent red inscriptions,
strength that means longer life and great-
er safety in your lab, plus savings you'll
realize through fewer replacements.

Do you know all the best buys in lab-
oratory glassware? You'll find them in
the new, blue PYREX brand labware Cat-
alog LG-3. If you need a copy, write
Laboratory Glassware Dept., Corning
Glass Works, 7110 Crystal St., Corning,
New York.

‘CORNING GLASS WORKS
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housing with built-in blower, ultraviolet
transmitting optics, and spherical re-
flector is available for convenient
mounting of high-pressure arc lamps.
—>p.J.P. (Schoeffel Instruments, 355
Hillsdale Ave., Hillsdale, N.J.)

Circle 28 on Readers’ Service card

For Sub-Zero Storage
The CSI Dry Ice Storage Cabinet

All cabinets are manufactured of welded and polished
& stainless steel which contributes to cleanliness, ap-
¢ pearance and serviceability. Efficiency has been ac-
counted for in such features as high quality insulation,
interchangeable storage inserts and size. The width
allows passage through a normal door and the length
is the only dimension changed in the three sizes. The
cabinets are built with or without the CO:. entering
the storage compartment. The cabinet on the left is our
standard model and the drawing below shows construc-
tion of the cabinet.

Digital event recorders are available
in two models, the DER-600 with a
maximum 600-channel capacity, and the
DER-2000 for monitoring up to 2000
channels. Both models operate at 100

. Dial Thermometer.

doors.
. Industrial type hinges.
. Moisture seal.

layers for moisture sealing.

WO NOULLE WNa

. Dry Ice Compartment.

10. Perforated stainless steel separator.
11. Water tight stainless steel storage tank.

12. Ball bearing casters.

13-14. Insulated handle on inside of door

and stop.

15. Breaker strip to minimize heat

. Lock Type heavy duty door, lift handles.
. Width permits access through narrow row

. Rounded seamless corners and edges.
. Cork insulation with asphalt barrier

. Welded and polished stainless steel.

di

tion.

Model CS-34

Folder and Prices Upon Request

CUSTOM SCIENTIFIC INSTRUMENTS, INC.

541 Devon St.

Kearny, N.J.

Available in
3 Ib. boxes, cases
of 12 x 3 |b. boxes
and in 25-50-100
and 300 Ib. drums.
.

FREE SAMPLES are
available from
your Laboratoery
Supply Dealer
or direct from

ALCONOX, INC.

853 Broadway
New York 3, N. Y.

U.S. INDUSTRY, requiring the same cleanliness for com-
ponent parts as is required for laboratory glassware
and surgical instruments, are turning to . . .

THE WORLD'S FINEST
DETERGENT . . .

MORE WETTING POWER — MORE SEQUESTERING
POWER — MORE EMULSIFYING EFFECT — QUICKLY,
COMPLETELY SOLUBLE AND RINSABLE — MEETS HIGH-
EST GOVERNMENT SPECIFICATIONS — MORE EFFEC-
TIVE THAN ANY KNOWN DETERGENT IN POWDER
FORM OR ANY LIQUID DETERGENT THAT COSTS FOUR
TIMES AS MUCH.

I" IND"STR' Alconox is used in the
aEsB

pharmaceutical, food,
chemical, electronic and metal-working industries for
cleaning glass piping systems, vats, tanks, sheet metals,
castings, general equipment and component parts of
metal, rubber, plastic or glass. May be used for de-
contamination of radio-active contaminating materials.

IN ULTRASONIC WASHERS...

Alconox has the ability to hold the minute soil par-
ticles in suspension in the Alconox solution, preventing
them from redepositing on the surface of the articles
being cleaned as they leave the ultrasonic field for
rinsing.

Circle 292 on Readers’ Service Card

kcy/sec, sequentially scanning up to
2000 channels in 2 msec and printing
or reading out the time, direction, and
channel numbers of any changes in
channel status. Output can be into a
line printer, paper-tape punch, or high-
speed buffer for transfer to magnetic
tape or for direct input into a com-
puter. In operation, the event recorders
initially scan al channels and record
the status of each channel condition.
On subsequent scans, readout occurs
only on those channels where a change
has taken place. Whenever a change
does occur, the new status is stored in
the instrument’s memory for compari-
son during subsequent scans. Readout
of all channels can be accomplished on
command, manually or automatically.
A 24-hr digital clock supplies a time
reference to the output device every
10 min. Provision is made for artificial
event generation for checkout purposes.
—J.s. (Packard Bell Electronics, Com-
puter Div., 1905 Armacost Ave., Los
Angeles, Calif.

Circle 29 on Readers’ Service card

Pipet-buret disperses fluids and indi-
cates the volume dispensed on a 4-digit
counter which is coupled to a microm-
eter-driven plunger. The device is de-
signed for one-hand operation or clamp
mounting and has a trigger release for
dispensing and resetting with one hand.
Accuracy of 0.1 percent of dispensed
volume is claimed, with readability to
.01 percent. The device is available in
.01, 0.1, 1, and 10-ml sizes with a
variety of interchangeable tips.—R.L.B.
(Manostat Corp., 26 N. Moore St.,
New York 13)

Circle 30 on Readers’ Service card

Two-color pyrometer measures con-
tinuously in temperature ranges from
1400° to 6500°F with temperature
spans from 500° to 2000°F covered by
a single scale. Scale readings are said
to be linear and to be accurate within
+20°F on the 2000°F range for am-
bient temperatures up to 140°F. Auto-
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NEGA-TUBES

protect your negatives
NEGA-TUBES _are thumb-out p?ekots with

pes or

35-A-6 (Shown)— Acetate; 6 strips of
6—35MM ... i $.27
35-G-6—Glassine Envelopes; 6 strips of
6—35mm

22-4-A (Shown) Acetate; 3 strips of 4—

2Vax 2V film..... ... ... ... 22
22-4-G—Glassine Envelopes; 3 strips of
4—2Yax 2% film..... ... ... ... ... 12

22-5-A (Shown) Acetate; 5 strips of 3—
24 x3Va film. ... . 31
22-5-G—Glassine Envelopes; 5 strips of
3—2Vgx 3V film...........o0ue ... .
NEGA-FILES available for all NEGA-TUBES

SEND THE NEGA FILE COMPANY
CATALOG FURLONC, ;EANNSVLVANIA

QUARTZ PRISM

MONOCHROMATOR

FOR THE VISIBLE AND ULTRAVIOLET

Miniature  monochromator  with
uni-directional positioned entrance
and exist optics for direct insertion
into existing light beams and

systems.
WAVELENGTH RANGE. ... ... 200-700 mu
SLITS.............. Adjustable in unison
EFFECTIVE APERTURE............. F/7.6

T00

MONOCHROMATOR
i mp
' 200

Model
QPM 30

Custom manufacturers and designers of
scientific instruments involving optics and
electronics.

CHOEFFEL
NSTRUMENT -CO.

HILLSDALE, N. J.
11 OCTOBER 1963

Brookfield
Synchrolectrip
Viscometer

Chemists” best friend
keeps on getting better

Today, ‘‘Brookfield Viscosity’’ is the universal
language of viscosity measurement. Keeping
pace withthe science of Rheology is the Brook-
field Synchrolectric Viscometer. There are now
nine models in the Brookfield line, one of which
has the exact number speeds, speed range and
centipoise range to meet your requirements.

Whether you work with Newtonion or non-
Newtonion materials . . . whether you work in
the ultra-low viscosity range of 0 to 10 centi-
poises up to 64,000,000 centipoises there’s a
Brookfield instrument for you.

Why not take a look at the new Brookfield
Viscometer and Automatic Viscosity Measuring
Instrument brochure. We will be pleased to
mail you one.

5 1/.. / ENGINEERING

LABORATORIES
rooktield o
Stoughton 14, M h ts

What’s your
best buy
in Graduated
Cylinders?

For research, it’s the PYREX® brand cyl-
inder No. 3050. You can see why—large
numerals and fine graduations of fused-in
Accu-rRep™ for accuracy, permanence,
and strength-—a tough shoulder of glass
that stays put to prevent tipping chipping
—the stable hexagonal base that resists
toppling and can’t roll.

For teaching, it’s the PYREX brand No.
3075 cylinder. Real price economy—de-
tachable plastic hex base—sharp white
enamel graduations, large numerals.

These are just two of the best buys in
laboratory glassware that you’ll find in
the new, blue PYREX brand labware
Catalog LG-3. If you don’t have your
copy, write Laboratory Glassware Dept.,
Corning Glass Works, 7110 Crystal St.,
Corning, N. Y.

CORNING

CORNING GLASS WORKS
293



CHARCO

Presents

“"DURA-SOL” PROCESS
DRY BOX GLOVES

A New Scientific Achievement
By Charleston Rubber Company

EXTRA
LONG LIFE
AND
POSITIVE PROTECTION

Under Unusually Severe
Exposure Conditions

“CHARCO

Gloves made by this exclusive Charco process, incorporating more
than one polymer, are available in our Neo-Sol®, Buta-50l® and
Rad-Bar® type dry box gloves. “Dura-Sol” dry box gloves are re-
markably resistant to damage from oxygen or ozone, offer im-
proved resistance to abrasion or snag and are exceptionally flex-
ible, even over a wide temperature range.

Write for “Dura-Sol” Process Data and Technical Reports

CHARLESTON RUBBER CO.

9 Stark Industrial Park Charleston, South Carolina U.S.A.

Crystals
catalog

Up-to-the minute information on
nineteen optical and electro-optic
materials. This 40-page volume
contains complete data including
Reflective Index and Transmission
curves, charts, diagrams and is de-
signed for clarity and quick refer-

ence.

Write on company letterhead
for -Bulletin S 1100 today.

T SONIE T

e &5{)1\'_1 =r

CORPORATION

NEW JERSEY

PALISADES PARK,

matic “compensation is provided for
varying radiation intensity and a voltage
regulator protects the phototubes from
the adverse effects of high light inten-
sities. Accuracy is maintained for line
voltage variations between 105 and 130
volts. Manual calibration can be ac-
complished at any time during opera-
tion and automatic periodic calibration
is optionally available. By either
method, calibration can be accom-
plished within 5 sec. Field of view is
adjustable from a minimum of 0.4 inch
diameter at 36 inches, to a maximum
of 4 inches diameter at 36 inches, and
focusing range is 36 inches to infinity.
Response time is %o sec for temperature
changes less than 20 percent of range.
Indication is provided by a 6-inch meter
and output for recorder actuation is 0 to
100 mv at 1000 ohms.—J.s. (Milletron,
Inc., 454 Lincoln Highway East, Irwin,
Pa)
Circle 31 on Readers’ Service card

Gallium-arsenide injection laser is
available on a sampling basis. The unit
is said to have produced coherent emis-
sion with input currents of less than
S amp at liquid-nitrogen temperature.
Emission wavelength of 8400 A
almost centered on the peak of the
response curve of conventional photo-
multipliers. The injection laser incor-

.porates a diffused junction. Pumping

occurs along the junction and coherent
infrared radiation is emitted from the
edge of the pellet. Current density re-
quirement is 1000 to 10,000 amp/
cm® and voltage requirement is 1.5 to
4 volts at 77°K. Typical values for the
developmental type injection laser at
77°K are: threshold current, 20 amp;
wavelength at maximum energy, 8400
A; line width at threshold, 8 A; junc-
tion area, 10® cm; laser radiation
power, 0.5 watts. Actual values are
specified with each crystal. The unit is
supplied in a modified TO-5 package
with a window at the top.—J.s. (Radio
Corp. of America, Somerville, N.J.)
Circle 32 on Readers’ Service card

Power supply (model 1101) provides
ten different d-c voltages by use of
plug-in voltage-regulator cards over the
range 1 to 35 volts, both positive and
negative. Each voltage-regulator card
may be plugged into any one of ten
receptacles, where the correct unregu-
lated d-c voltage is picked up, and the
regulated output is placed on a specific
bus line according to the nominal volt-
age of the board. Nominal voltages
supplied by the regulator cards are §,
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If we say
the Model FD-3* provides
the fastest
and most efficient
method of

MECHANICALLY
REFRIGERATED
FREEZE-DRYING

you may doubt it...

until you have tried it!

HERE’S WHY:
The condenser chamber is different
u [t's easily accessible and visible during the
entire process

u In just 5 minutes defrosting and cleaning can
take place
The unit is complete
® Bulk chamber freeze drying and manifold
freeze drying can be done at the same time

® Inside of drum can be fitted with removable
tray rack with controlled heating

Why not write for the complete FD-3 story?
You'll be amazed at its specifications and it's
priced far below any comparative machine in
production today.
A complete line of Mechanically Re-
frigerated Freeze Dryers from $550.

*PAT. PEND.
Dept. §-10

THERMOVAC inpusTrIES CORP.

41 Decker Street, Copiague L. I, N- Y.

11 OCTOBER 1963

10, 20, and 30. Each has a screwdriver
adjustment for output voltage, with
range sufficient to give adequate voltage
overlap between all nominal voltages.
Each regulated voltage is capable of
supplying 1 amp load current, and a
total of 10 amp may be drawn from the
power supply.—J.s. (Sturrup Inc.,
Middletown, Conn.)

Circle 33 on Readers’ Service card

Microfiltration centrifuge tube per-
mits the use of centrifugal forces to
move suspensions through millipore
filters to separate materials of different
particle sizes. The sectionalized stain-
less-steel tube separates into four sec-
tions. Membrane filters and supporting
screens are inserted into the sections
and tube. The first section of the tube
is filled with approximately 3 ml of
material. The tube is then placed in
a shield and centrifuged at approxi-
mately 3500 rev/min. The centrifugal
force causes the material to pass
through the various filter stages, de-
positing particles of various sizes on
the surface of the corresponding filter.
This principle can be used for obtain-
ing filtrate, for obtaining a precipitate,
and for obtaining a concentrate. Mem-
brane filters are available in pore sizes
from 5 u to 10 mp.—R.L.B. (Inter-
national Equipment Co., 300 Second
Ave., Needham Heights 94, Mass.)

Circle 34 on Readers’ Service card

Pulsed light source system (model
STU-92) is designed for research in
transient photoinduced phenomena.
The system incorporates a Kerr cell
pulser that provides arbitrary optical
pulse shapes from a flash lamp with
output duration and triggering capa-
bility in the nsec range. The flash lamp
and the Kerr cell are contained in an
enclosed and completely shielded opti-
cal bench assembly. Operation of the
device commences with the triggering
of the flash lamp producing a shaped
optical pulse of approximately Susec
duration. After a preset delay, the Kerr
cell pulser is triggered, generating a
pulse that modulates the duration and
shape of the output pulse. The polar-
izers can be oriented so that the full
duration of the flash lamp can be
transmitted. Total energy is focused
into an area 1.27 cm in diameter, ap-
proximately 18 cm from the aperture
of the optical bench. Two types of
pulsing systems are provided. One de-
livers a trapezoidal pulse of duration
ranging from 5 nsec to the duration
of the flash. The other provides a

What’s your
best buy in
Water Distillation
Apparatus?

For purity, convenience and safety, it’s
got to be our new No. 3500 packaged unit.

Its PYREX® brand components, VYCOR®
brand immersion heater, and Teflon*
stopcocks give you complete freedom
from metal contamination. You can op-
erate this unit continuously without spe-
cial attention and get up to 3 liters per
hour of water with purity like this: re-
sistivity of 1.7 megohms-cm; 0.3 ppm
total solids; pyrogen free (U.S.P. XVI).

This completely packaged water distil-
lation apparatus is just one of the best
buys you’ll find in the new, blue PYREX
brand labware Catalog LG-3. If you don’t
have a copy, write Laboratory Glassware
Dept., Corning Glass Works, 7110 Crys-
tal St.,, Corning, N. Y.

*Du Pont trademark.
Licensed under Pat. No. 2,876,985.

CORNING
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New fiberglass cart
designed exclusively for 1ab use
yet costs just $45.00

The Labconco Fiberglass Lab cart is NOT a
“warmed over” restaurant or shop cart. It’s spe-
cifically designed for laboratory use — yet it’s
priced below carts that aren’t.

The Labconco Fiberglass Lab cart moves smaller,
relatively lightweight items easily in restricted
space or through narrow aisles. It rolls quietly and
easily on three-inch, rubber-tired casters.

Wire-reinforced fiberglass trays and polyvinyl cov-
ered steel tubing frame are rugged, rigid and stain
and chemical resistant.

Contact your local laboratory
supply dealer or send for a
new 32-page brochure.

Write Labconco, 8805 S.
Prospect, Kansas City,
Missouri.

LABORATORY CONSTRUCTION COMPANY
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IF YOU

PROCESS | Cultures
ANY OF Serums
THESE... | Steroids
Vaccines

Tissues + Antibiotics Blending

Films - Dyes - Plastics Mixing
Solvents - Petroleum Mascerating
Textiles  Fibers Polymerizing
Adhesives « Inks Grinding
Fertilizers « Clays - Shredding
Cements - Paints Homogenizing
Ceramics Dispersing

WARING
COMMERCIAL BLENDORS"...

one-gallon stainless steel container will handle
your materials more easily . . . perform process-
ing functions more rapidly . . . produce the
decided formulation more efficiently, more

uniformly.

The container, blades and
motor of the Waring Com-
mercial Blendor provide the
most advanced electro-
mechanical means for the
specialized mass processing
of experimental materials.

WARING EXCLUSIVE
VORTEX ACTION AND
CLOVER-LEAF DESIGN

qﬁ] BLEND UP TO 4 TIMES

b MORE EFFICIENTLY.

Ingredients are continuously
impelled down, into and
through the rotating blades,
with every revolution. This
assures that all ingredients
will receive equal exposure
to the action of the blades.
“Blind” spots, blend-resist-
ing eddies and strati-
fication are eliminated.

Powerful 15 amp. motor operates at three speeds with
push-button settings. Container and lid are constructed
of 302 stainless steel. Integral handle for easy pouring.
Two-piece lid with molded vinyl gasket; positive acting
clamps assure perfect seal.

OTHER WARING PRODUCTS: .
MopeL DL-202: 2-Speep BLENDOR; 510-watt motor.
MopeL 700: STANDARD BLENDOR; 480-watt motor.
Both available with 1000 ccm. Stainless Steel Con-
tainer for heavy usage or 1000 ccm. heat-resistant
glass container.
MobpEeL EP-1: ExPLOSION-PROOF BLENDOR BASE.
For use in Group 1,Class D hazardous locations.
MopEL AS-1: ASepTIC DiSPERSALL® CONTAINER.
For reduction and dispersal of infectious materials,

If you have a specific process problem,
or desire more information, write to:

WARING PRODUCTS CO.
Dept. S, Winsted, Connecticut

A Division of Dynamics Corporation of America
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pulse of 500 nsec on command. Nar-
row- and wide-band optical systems
are available, the former having a
range of 4200 to 7000 A, the latter
a range of 3200 to 12,000 A.—i.s.
(Electro-Optical Instruments, Inc., 922
S. Myrtle Ave., Monrovia, Calif.)
Circle 35 on Readers’ Service card

Determination of dissolved oxygen
utilizes a polarographic oxygen probe.
A sampler assembly brings air which
is used to calibrate the instrument
down into the liquid in which dissolved
oxygen is to be determined. Calibra-
tion is performed just before reading
and under conditions of temperature
and pressure identical to those of the
liquid to be read. Calibration can be
accomplished in under 3 min and re-
sults compare within 0.3 ppm with
Winkler titrations. The Model 51 also
measures the temperature of the liquid
and can be utilized for percentage O:
measurements or partial pressures. A
transistorized, battery-powered ampli-
fier housed in a rugged, splashproof
case with a fold-back handle makes the
Model 51 an ideal field tool. An annu-
lar design of the polarographic elec-
trode eliminates the necessity for rapid
flow rates. The Model 5023 sampler
is designed so that one-handed wrist
action will provide sufficient flow in ab-
solutely still water. This system allows
on-the-spot checks of dissolved oxygen
in streams and lakes, oceans and estu-
aries, sewage plants, effluents from

industrial plants, biological growth

media, and beer, wine, and other food-
product liquids. A gas sampler is pro-
vided to allow monitoring of percent-
age of oxygen in gases as a secondary
feature.—R.L.B. (Yellow Springs In-
strument Co., Inc., Box 106, Yellow
Springs, Ohio)
Circle 36 on Readers’ Service card

Generator-detector (model 861A) is
an audio-frequency generator and a
sensitive low-noise detector ganged to-
gether as a signal source and null indi-
cator for use in precision measurement
work. The generator provides an ad-
justable frequency output in three
ranges from 20 to 20,000 cy/sec. Out-
put can be varied from 0 to 200 volts
and four levels of impedance are avail-
able for optimum load matching.
Maximum power delivered to any load
is limited to 1 watt for protection of
circuit elements. Output is provided
for oscilloscope or phase-sensitive volt-
meter reference and frequency meas-
urement. The detector uses two tuned

11 OCTOBER 1963

LIST PRICE

$31.00
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NEW ELECTRON PROBE
MICROANALYZER SIMUL-
TANEOUSLY YIELDS SIX
TYPES OF DATA: 1)Element-by-
element qualitative analysis of any micro-
volume at specimen surface; 2) Quantita-
tive determinations of elements, two at a
time, from magnesium to uranium in the
periodic table; 3) Images of point-to-point
distribution of each element in the pair on
two 10-cm-square cathode-ray tubes; 4)

Image of distribution of back-scattered

electrons; 5) Image of absorbed-electron
distribution; 6) Direct view of specimen
through a 400X microscope. Ideal for
analyses of metals, semi-conductors,
ceramics, minerals and other inorganic
solids. Also has applications in biochemi-
cal, biophysical and medical research.

The complete JXA-3 Electron Probe X-Ray
Microanalyzer costs $73,500 including
installation and operator instruction. For
labs with restricted budgets, a basic JXA-3
for quantitative and qualitative determi-
nations of one element at a time,and to
which the additional accessory units may
be added, is available at $52,412. Fisher
Financing Plan available. Get more facts
about the JXA-3 in free bulletin. Write
today: Fisher Scientific Company, 139
Fisher Building, Pittsburgh 19, Pa.

@ FISHER SCIENTIFIC

Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals
U.S.A. — ATLANTA . BOSTON . CHICAGO . FORT WORTH
HOUSTON . NEW YORK . PHILADELPHIA . PITTSBURGH
ST.LOUIS . UNION, N.J. . WASHINGTON
CANADA — EDMONTON . MONTREAL . TORONTO
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stages. A selectivity control provides
a choice of flat, broad, or sharp posi-
tions. The null detector indicator shows
full-scale deflection with less than 1 yv
input to the detector. After removal
of a large signal, full sensitivity is
restored in less than 0.1 sec on the
highest sensitivity setting.—J.s. (Electro
Scientific Industries, 7524 S. W. Mac-
adam Ave., Portland 19, Ore.)

Circle 37 on Readers’ Service card

Electromagnetic - coupling - coeffi-
cient slide rule is designed for trans-
ducer engineers and other users of
piezoelectric ceramics. It reads directly
coupling coefficients for commonly
used modes in resonant and anti-reso-
nant frequency measurements. Sepa-
rate scales indicate fa/f., and equiva-
lent values of k., ks, k=, in accord-
ance with IRE Standard 14.S1. The
reverse side of the slide rule solves
the exact equation for mechanical Q.
The slide rule is available at no cost
on company-letterhead request.—J.s.
(Electra Scientific Corp., Electra Way,
Fullerton, Calif.)

Circle 38 on Readers’ Service card

Phase meter provides automatic
measurement of relative phase from 0
to =180 deg, with any 20-deg range
expandable to full scale, over the fre-
quency range 2 to 100 Mcy/sec. The
instrument operates by means of an
electrically variable delay line that
makes phase correction in one arm of
the phase bridge to equalize the phase
of the two signals being compared.
The correction is directly proportional
to the relative phase between the signals
and 'is available as an electrical output.
Frequency coverage is set by a series
of five local oscillator bands. The local
oscillator is tuned 1.5 Mcy/sec away
from the test signal and phase measure-
ments are made at the difference fre-
quency of 1.5 Mcy/sec. Overall accu-
racy is said to be =1 deg or =2 percent
of the total phase reading. Readings
are said to be insensitive to amplitude
changes as great as 20 db.—J.s.(Will-
tron Co., 717 Loma Verde Ave., Palo
Alto, Calif.)

Circle 39 on Readers’ Service card

Cavitation measuring instrument is
designed to make determinations of the
threshold of cavitation and of the effects
on the threshold and on cavitation in-
tensity of such factors as transducer de-
sign and location, use of detergents,
liquid temperature, and tank design.
The cavitometer utilizes the correlation
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between relative cavitation intensity and
the level of white noise generated by
imploding cavitation bubbles. The in-
strument’s probe signal is divided into
two channels; one produces readout of
the ultrasonic driving field signal, and
the other produces readout of the aver-
age power of cavitation shock waves by
amplifying and integrating the ampli-
tude of white noise with the driving
field excluded. The standard instrument
uses a probe with a tip Vs-inch in
radius. The probe is in effect a contact
hydrophone with signal arising only
from bubble implosion on its tip
surface, and is said to be unaffected by
noise from other parts of the liquid.—
J.s. (International Ultrasonics, Inc.,
331 Centennial Ave., Cranford, N.J.)

Circle 40 on Readers’ Service card

Infusion pump for regional therapy
propels fluids inside of rubber tubing
by means of cam-actuated fingers
which successively compress small re-
gions of the tube to move the con-
tained fluid along. The cam sequence
provides a highly accurate metering of
the flow that can be reproduced to 2
percent or better by rotating a num-
bered dial to the appropriate position.
The dial controls a mechanism which
varies the effective stroke of the cams
so that low flows can be obtained with-
out slowing the speed of the fingers,
thus maintaining a more constant flow.

The constancy of the dial setting is
said to be independent of duration of
use and in most instances tubing can
be removed and replaced without re-
quiring recalibration. Several tubes can
be used simultaneously, operating at
different rates, if desired. Tubings of
1/16 to 3/16 inch inside diameter pro-
vide a flow of 0 to 10 ml/min in
three ranges for the cancer model 4C
and 3/16 to 5/16 inch tubing meters
from O to 37 ml/min in three ranges
in the general model 4 GP.—R.L.B.
(Process and Instruments Corp., 15
Stone Ave., Brooklyn 33, N.Y.)
Circle 41 on Readers’ Service card

11 OCTOBER 1963

But it's different from any other lab bottle you've ever seen! NALGENE®
LABORATORY BOTTLES are blow-molded to a degree of precision never
before attained with plastic. Select Teflon* FEP, polyethylene, poly-
carbonate, or polypropylene. They're chemically inert—proof against
acids, caustics, bacterial growth. They're a fraction the weight of glass,
and never slippery, wet or dry. And even the closures are custom de-
signed. Sizes from one ounce to thirteen gallons, narrow or wide mouth,
amber or natural. Order now from your lab supply dealer. Or write for our
Catalog L-962. The Nalge Co., Inc., Dept. 2734, Rochester 2, New York.

*Du Pont registered trademark @

&NALGENE

LABWARE

Leader in quality plastic labware since 1949
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with Cyanogum® Gel
THE EC470 VERTICAL GEL designed for Cyanogum, produces...
¢ Rapid Separations—Its water-cooled feature allows as much
as 1000V at 200 ma to pass through the cell.
¢ Extra Convenience—Gel introduced as liquid, requiring no
separate mold.
¢ Extra Efficiency—As many as 30 serum protein components
can be separated in 2 hours—hemoglobin in % hour.

Using Cyanogum, preparation is simplified — completed
patterns are transparent, flexible, and easily stored. Pore
size can be regulated . . . electrosmosis eliminated.

NEW! Inquire about new attach t for EC 475 Destaining Unit . . .

completes operation in 20 minutes.

Circle Reader Service Card for Data Sheets and Bibliog-
raphy.

o —Th

e R

NEW

22-SPEED
INSTRUMENT
DRIVE

001512 rpm to 29.28 rpm

® 115-volt synchronous e 34”-dia. output shaft ex-
motor assures continuous tends 1” from front and
operation. rear.

® ‘““Push-and-dial”’ knob se-
lects any of 22 repro-
ducible speeds from
.001512 to 29.28 rpm.

® Precision gears through-
out—may be shifted dur-
ing operation.

o Each speed exactly 62.5 9,
of next higher speed.

¢ Minimum output torque
at top speed 10 in.-oz.

e Dimensions 5" x 614"
x 654" deep.

® $178 complete. $148 with-
out motor and power
cord. Write or call for
complete information.

HENRY TROEMNER, INC.

22nd & Master Sts., Philadelphia 21, Pa.
Phone (215) 769-6386
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TUBE FURNACES

For research, development, production Tem-
peratures to 1650° C. Solid state Sensitronic
device features current proportioning control.

““Modular K’ (1000° C.) The Des-
patch ““Modular K'" units are
designed as source furnaces in dif-
fusion and for special high tempera-
ture operations. They are available
in lengths based on multiples of 4",
and feature elements that are re-
placeable in separate modules.

Model K-36 (1300° C.) The Despatch
Model K-36 provides a 12" uniform
zone that is primarily designed for the
semi-conductor industry or other areas
where extremely close tolerance tem-
peratures must be maintained. As in
other “K'" model ovens by Despatch,
the unit is controlled by the solid state
Sensitronic In-po-trol which propor-
tions the AC voltage from the power
line to the heater in response to a low
level control signal.

Model K-38A (1300° C.) The Model
K-3BA provides a 22" long, uniform
zone with cool surface temperatures,
excellent serviceability. The Model
K-38A is designed for semi d r
diffusion and other areas where =«
14° C. temperatures are required in
range 600° C. to 1300° C. Heavy
gauge Kanthal A-1 elements with
proportioning Sensitronic In-po-trol.
Standard models end to end con-
veyorized, special furnace con-
figuration available with optional
atmosphere handling.

write for Bulletin 206-5-6P
or call 112-612-331-1873.

DESPATCH OVEN COMPANY
619 S.E. 8th Street * Minneapolis, Minn. 55414

CAMBRIDGE ULTRA-MICROTOME

(A. F. Huxley Pattern)

GRAVITY FEED . .. NO VIBRATION . . . PERFECT SECTION

At the release of the operating arm, gravity goes to work. Because
there is no manual contact, no motor drive, cutting is vibration-free.
Dashpot control permits cutting speeds ranging from 0.1 mm/sec.
to 110 mm/sec. without affecting the duration of the balance of the
cycle.

This microtome prepares sections with exceptional uniformity be-
tween 100 A° and 1500 A° in 50 A° steps. It can also be adjusted
for cutting sections for light microscopy as well as cutting in a
spaced series for electron microscopy.

The problem of backlash, friction, lubrication and wear are elimi-
nated by the use of unique flexible connections between the specimen
bar and advance mechanism.

SEND FOR . . . Descriptive literature and list of users

throughout the world.

CAMBRIDGE INSTRUMENT COMPANY, INC.

1681 Graybar Building, New York 17, N. Y.

Clevelana 2, Ohio, 8419 Lake Avenue o« Oak Park, 1Il., 6605 West North Ave.
Detroit 37, Mich., 13730 W. Eight Mile Rd. « Jenkintown, Pa., 479 Old York Rd.
Silver Spring, Md., 933 Gist Avenue

PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS
SCIENCE, VOL. 142



Frostmeter, for determining the
depth of frost penetration in the soil,
is a shaft-like device measuring 2.54
cm in diameter and 1.5 m long. A se-
ries of small vials housed in the plastic
shaft are filled with a stable, bacteria-
free liquid that freezes at —0.5°C. The
device is inserted into the ground and
as the frost penetrates the soil the vials
freeze and explode progressively. The
lowest broken vial indicates the depth
to which frost has penetrated. A mag-
net inserted into the head of the frost-
meter permits it to be found easily
even while covered with snow or ice.
New vials can be inserted for reuse.—
J.s. (Soiltest, Inc., 4711 W. North Ave.,
Chicago 39, Ill.)

Circle 42 on Readers’ Service card

Vacuum spectrograph, said to be the
largest commercially available spectro-
graph, consists of a vacuum tank 50
inches in diameter at one end and
tapering along its 40-ft length to a
diameter of 36 inches. The vacuum
tank does not constitute part of the
structure of the optical system; the
optical elements are mounted on con-
crete piers that, in the first instrument
of this type manufactured, are in-
dependent of the building in which the
instrument is housed. Large stainless-
steel posts on which the optical ele-
ments are mounted pass through the
vacuum-chamber wall via vacuum-tight
flexible couplings. The vacuum cham-
ber is divided into three sections: one
containing the slit; another, the camera
and phototube scanning assembly, when
in use; and the third, the grating and
its controls. Each of the sections is
isolated from the others by means of
large vacuum valves. The basic optical
system is the Eagle arrangement with
three independent controls, including
grating rotation, grating translation,
and plate position. All of these controls
are calibrated and can be adjusted from
outside the vacuum system. The
grating is translated on stainless-steel
rods over a distance of nearly 8 ft.
Position of the grating can be repro-
duced to better than 0.1 mm. Rotary
motion permits resetting of the grating
within 0.002 deg. The grating holder
itself is provided with micrometer ad-
justments in all orthogonal coordinates
and can be rotated through 180 deg.
Spectrum height can be adjusted from
outside the vacuum chamber without
causing a displacement in the spectral
image of more than 1 u. A concave
grating of 35-ft radius of curvature
and ruled area 4 by 7 inches produces

11 OCTOBER 1963

Ace Teflon=Clad Joints

Provide the ultimate in no-freeze engagement

Here is something new: Ace Joints are now available with cement-
able Teflon sleeves. These sleeves are rugged. You can use them
“loose” instead of grease for non-vacuum applications. A series of
slightly undercut glass inner members is offered for perfect fit with
sleeves. Outer members feature our exclusive polished surface which
does not wear the Teflon, fits better, lasts longer. For full informa-
tion on Ace Tef-Clad Joints, separate sleeves, epoxy, write Dept. S
® Reg. T.M. DuPont

ACE GLASS

ENCORPORATED

Louisville, Ky., VIne‘and N J. Springfield, Mass,

Circle No. 301 on Readers’ Service Card
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dispersion in the first order of 0.8 A/
mm. The normal wavelength range of
the instrument is 400 to 8000 A. The
pumping system consists of two 11-inch
diffusion pumps with a total pumping
capacity exceeding 8100 lit./sec in the
10”° Torr range. The large roughing
pump has a capacity of 300 ft/min.
The pumping system is said to be
capable of evacuating the instrument
from atmospheric pressure to 100 p in
less than 10 min. Cycling the instru-
ment requires about 15 min.—J.s.
(Jarrell-Ash Co., 26 Farwell St.,, New-
tonville 60, Mass.)
Circle 43 on Readers’ Service card

Variable-speed radiation chopper
(model VSC-303) for infrared, ultra-
violet, and visible light, features a
range of 40-to-1 in chopper speed and
an output signal synchronized with
chopper modulation. The device is fur-
nished in two parts. The first is a con-
trol unit that houses the power supply,
transistorized amplifier, and frequency
control. The second, the chopper unit
containing the servomotor, tachometer,
and synchronous rectifier, has provi-
sions for mounting on a standard opti-
cal bench. The chopper may be com-
bined with a power controller, an in-
frared source, and a fixed-frequency

The LOENCO Model 70 Hi-Flex
GAS CHROMATOGRAPH

A Highly Sensitive Dual Column-—
Temperature Programmed Analysis System

TIME

A versatile research instrument
with a wide range of optional fea-
tures to fit specialized require-
ments — the Model 70 is ideal for
Bio-Medical applications. It is
especially suitable for analyses
of steroids, fatty acid esters,
amino acid derivatives, hydro-
carbon gases, pesticide residues,
air pollution components, water
pollutants, and radioactive tracer
studies.

THE MOST FLEXIBLE INSTRUMENT AVAILABLE

Two flow controllers, two injection ports and two exits with
separate temperature control of detector oven, column
oven and injection ports combine with the extremely large
detector oven to provide the most flexible instrument avail-
able. The columns may be operated independently or simul-
taneously to compensate for temperature-dependent
background signal resulting from column packing vapor

pressure.

Several different detectors (thermal conductivity, electron
capture, radiatlon cross section, dual flame ionization) may
be installed in the large detector oven for independent use
or for simultaneous series or parallel operation. The auto-
matic linear temperature programmer has 11 rise rates and
continuously adjustable upper and lower limit stops from

ambient to 500°C.

The Model 70 is also available with Applied Physics Corpo-
ration (CARY) lon Chamber and Model 31 Electrometer for
simultaneous gas chromatograph and radioactivity analysis.

Write for Bulletin 70 — an eight-page colored
brochure — with detailed descriptions of
product and components, specifications,
system parts, programming graphs and
system flow diagram.

CArced Gt litonerlds fos Soderece

| ALTADENA, CALIF. | 794-1167 (AC 213)

2092 N. LINCOLN AVE.
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filter in a single integrated unit to pro-
vide a portable infrared signal source
with six selectable frequencies.—J.s.
(Telewave Laboratories, Inc., 43-20 34
St., Long Island City 1, N.Y.)

Circle 44 on Readers’ Service card

Computer of average transients ap-
plied to nuclear magnetic resonance
spectroscopy greatly increases signal-
to-noise ratio that limits the utility of
NMR observations of biological ma-
terials present only at trace levels. The
computer samples the analog signal
spectra, masked by low-frequency
noise. The spectra are converted into
digital counts which are then stored in
400 memory addresses, starting from
a known reference point. Additional
signal spectra are added successively in
the memory address. Since the signal
of interest is phase-locked to the refer-
ence point, additional signals sum
arithmetically. The background noise,
being of random phase, will tend to
cancel out as the summation process
progresses. Computed results can be
read out in analog fashion back onto
the plotter associated with the spec-
trometer or digitally for further com-
puter analysis.—R.L.B. (Mnemotron
Div., Technical Measurement Corp.,
202 Mamaroneck Ave., White Plains,
N.Y.)

Circle 45 on Readers’ Service card

Metalizing transfer tapes are designed
for the preparation of high-quality
ceramic-metal seals. According to the
manufacturer, the use of these tapes
permits control of thickness, density,
and weight of the metalizing layer. The
tapes consist of a backing layer and the
metal layer that contains the metalizing
compounds. Three types of metalizing
compositions are available: moly-man-
ganese, moly-titanium, and customer-
specified combinations of metalizing
mixtures. Thickness of the tape can be
varied between 1 and 5 mil and special
organic adhesive layers can be pro-
vided. Bond strength values are said
to be 50-percent higher than are ob-
tained by other techniques.—J.s. (Vitta
Corp., Wilton, Conn.)

Circle 46 on Readers’ Service card

Image converter tube (type 4449) is
designed specifically for use as a high-
speed shutter for electronic cameras.
The tube uses electrostatic focus, a
gating control grid that functions as
the shutter, and an electrostatic deflec-
tion system that can produce three
images on one photographic frame

SCIENCE, VOL. 142



40" ANNIVERSARY

1923-1963

Steady growth during the past 40 years, finds us today
with an extremely wide variety of essentials that meet
the exacting requirements of modern technology.

Our plant, which covers over 20,000 square feet, is
producing an ever increasing number of products for
both science and industry. it includes an optical divi-
sion with unsurpassed facilities for grinding, polishing
and surfacing, an instrument shop with modern mach-
inery, and a high-vacuum coating laboratory. We also
import and distribute the finest optical glass. We'll
be glad to study your requirements and give you our
recommendations.

FS Multi-Layer High Efficiency Interference Films
Laser Coatings
Multi-Layer Heat Deflectors and Cold Mirrors
Single, Double, and Triple Layer
Low Reflecting Coatings
High Light Efficiency
Electrically Conducting Coatings
Anti-Static Films
RF Shielding Films
Condensing Lenses of 3” to 8” diameter
Made of Regular and Heat-Resisting Glass
Hoeppler Viscosimeter
Falling Ball Type
Ubbelohde Viscosimeter
Capillary Type
ZIRCONARC Photomicrographic Lamp
Black-and-White and Additive Color Printers
for Motion Picture Film
Precision Bore Glass Tubing
Water-white Thin Plate Glass Substrate Material
Also 0.8 - 1.0 mm and thicker
FS Steelset Sintered Bonded Diamond Tools
SCHOTT Optical Raw Glass
Colored Optical Glass Filters, Raw and Polished
including Anti-Laser Glass BG-18
Narrowband Interference Filters
Royal Berlin Porcelain Filtering Crucibles
BOEPPLE
Precision Graduating Machines (Automatic)
Lettering and Numbering Machines (Pantograph Type)
Glass Lathes

FISH-SCHURMAN CORPORATION
74 Portman Road, New Rochelle, N. Y.
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002 . 371/200 . RH

IINICRUABYANIROIRES

MODEL 508

RELIABLE TISSUE CULTURE GROWTH
WITH COMPLETE CONTROL!

Hotpack's new carbon dioxide incubators give medical researchers
complete, versatile incubation . .. at an economical cost! Now, in
one standard incubator you get:

o Accurate CO2* constant flow system, controlled tension hetween
0 and 20% . . . optimum micro-organism growth.

o Precise temperature selection, control 35° to 60°C...plus an over-
temperature (automatic) safety device.

o Built-in (RH) humidification system for proper moist atmospheres.

o Durable polished stainless steel work chamber (5'/2 cubic feet) and
adjustable s.s. shelving; door window for unobstructed visibility.

*CO0 system includes (at no extra cost) regulating flow meters, pressure
valves-gauges and mixing bubbler . . . ready for immediate hook-up.

ADAPTABLE FOR OTHER GASEOUS ATMOSPHERES
SEND FOR MORE INFORMATION TODAY
CORPORATION

; 5000 Cottman Ave., Phila 35, Pa. (DE 3-1700)
/) MANUFACTURING CONTROLLED ENVIRONMENTAL EQUIPMENT SINCE 1908

.5 % _§ ¢ ¢ _§ § B ] ﬂ
Please rush complete specifications for carbon dioxide incubators
indicated below.

[J Model 508 incubator
I All other walk-in, reach-in incubating chambers

NAME
COMPANY.
ADDRESS.
CITY. STATE
HOTPACK CORPORATION
I 5000 Cottman Ave., Phila. 35, Pa. (DE 3-1700)
& B __§ 8 B 8 N B |
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you'll be glad if you
hold off buying any
lab equipment until
you look into

PORROUGHS

OF KAILAMAZOO

THERE'S a good feeling in making a good choice.
And your choice of laboratory furniture and
fixtures will be a wise and happy one if you take
the time to compare Borroughs Customlab
Furniture and Fixtures with any on the market.
Compare design, construction, finish and fea-
tures, and you'll quickly see that Borroughs’
“cystom designing at standard cost” is a state-
ment you can count on for outstanding value. A
Borroughs catalog is waiting for your request.

send for catalog today!
BORROUGHS

MANUFACTURING COMPANY
A SUBSIDIARY OF THE AMERICAN METAL PRODUCTS COMPANY OF DETROIT

3094 NORTH BURDICK ST. am;@ KALAMAZOO, MICHIGAN
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within 100 nsec. The tube has a re-
solving power referred to the photo-
cathode of better than 17 line pairs per
millimeter and is said to be capable of
providing exposure times as short as 5
nsec with little loss of resolution. The
photocathode is flat and has a minimum
useful diameter of 3.48 cm. Spectral
response covers the range 3000 to 6500
A, with maximum response occurring in
the blue region of the visible spectrum.
The phosphor screen emits high inten-
sity blue fluorescence with medium-short
persistence. Minimum useful diameter
of the screen is 7.6 cm. Peak-to-peak
gating voltage requirement is 230 to
300.—yJ.s. (Radio Corporation of Amer-
ica, 30 Rockefeller Plaza, New York
20)

Circle 47 on Readers’ Service card

Surface recorder for measurement
of surfaces that are too soft or too
critical to be touched with a stylus
uses microwaves to sense the surface
without contact. The equipment con-
sists of a power supply unit and a sens-
ing unit. The sensing unit produces a
stable pulse train of microwave energy
and directs it onto the work surface
in-a suitably small area. By comparing
the phase of the reflected microwaves
with that of the output, it provides an
electrical signal that is proportional to
the position of the surface relative to
the waveguide antenna. The signal ac-
tuates a recorder. The system is said
to be useful with a wide variety of
materials. It provides a displacement
range of 0.16 inch with respect to the
antenna. Setup consists of locating the
waveguide antenna opening at the de-
sired height and about 1/16 inch from
the surface to be measured. Profiles
are obtained in a .matter of minutes
and are said to be accurate to within
+50 pin.—J.s. (Micrometrical Man-
ufacturing Co., 3621 S. State Rd.,
Ann Arbor, Mich.)

Circle 48 on Readers’ Service card

Infrared spectrophotometer offers
variable slit programming to provide
flexibility in adapting to the require-
ments of analysis, from highest-resolu-
tion scans resolving fine structural de-
tail to the high-energy conditions useful
in quantitative or compensation analy-
ses. The instrument provides grating
resolution from 4000 to 625 cm™, 2.5
to 16 u, with the wavelength coverage
divided into two ranges selectable by
a panel control switch. Either linear
wave number or linear wavelength
presentation can be provided. Variable

SCIENCE, VOL. 142



TESTMATIC
BALANCE

- .
Excitingly New!
For fast repetitive weighing the Test-
matic Balance is a leader in its field.
The superb performance of this remark-
able balance was created by the world's
finest Swiss craftsmen. Check it over
feature by feature and you will see why.
e Direct optical readout with 1000 divi-
sions on the scale.
e Easy to read scale divisions 2.5 mm
apart.
e Scale is in direct line of sight with
the pan.
e The Testmatic is priced surprisingly
low.

«<F 5
L2

Write for further
information.
Dealer inquiries
invited.

C. H. STOELTING CO.

Analytical Balances, Micro-Manipulators, Stereotaxic
Instruments, Strip Chart Recorders, Polygraphs,
Research Microscopes, Kymographs

MODEL TYPE T1

Optical Scale in
Grams 01 q, 0-10 g. 0-100 g.

Scale Divisions 10-mg 100-mg

Legibility with
Vernier 1-mg 10-mg

35 Sec. 2.3 Sec.

Weighing Time

424 NORTH HOMAN AVENUE, CHICAGO 24, ILL.

REAGENTS and MEDIA

for
TISSUE CULTURE

and
VIRUS PROPAGATION

These reagents are prepared and standardized to
preserve unaltered the properties of the original
material and include those commonly employed for
the slide, roller tube and flash culturé techniques
for propagation and study of tissue cells and viruses
in vitro.

Reagents of Animal Origin—Desiccated and Liquid
Plasma, Sera and Serous Fluids
Embryos and Embryo Extracts
Ultrafiltrates

Reagents, Chemically Defined—Dilute and Concentrate
Synthetic Media—Eagle-HeLa, Eagle L, Scherer,
199, 703 and all formulas
Balanced Salt Solutions — Earle, Gey, Hanks,
Osgood, Simms, Tyrode and all formulas

ENZYMES  INDICATORS AMINO ACIDS
HYDROLYSATES MEDIA ENRICHMENTS
BIOCHEMICALS CARBOHYDRATES

Descriptive Literature sent upon request

DIFCO LABORATORIES

DETROIT 1 MICHIGAN USA

LAMBDA PUMP SYSTEMS

The reliability, accuracy and light weight of the Lambda
Pump Systems allow the design of experiments heretofore
considered impractical. This new concept in pumping takes
its name from the fact that the pump delivers 10 Lambda
(0.01 cc.) of liquid at each stroke. The pump can be oper-
ated by either a light weight battery and timer, or an accu-
rate AC Driver/Timer. Material to be injected is held in a
reservoir which is connected to the pump. (A standard
Fenwal Transfer Pack is recommended for this purpose.)
BASIC LAMBDA PUMP (cat. no. 1300-2) This is a sole-
noid-operated, positive displacement pump made of hard-
ened and precision ground stainless steel. The pump is 414"
long and has a diameter of 114”. Total weight is 8 ozs. It
can be operated in any position and rapidly disassembled
for sterilization. It is hermetically sealed when assembled.
Fastest rate of pumping is 10 stokes/second, equivalent
to 0.1 ml./sec. Rated volume is delivered at pressures in ex-
cess of 1000 mm. Hg. Reproductibility is #=19%,, while abso-
lute accuracy is within *=19.

BATTERY-OPERATED SYSTEM This is a completely self-
contained system which can be worn by a living animal
in long-term experiments to simulate the effects of a gland.
Complete freedom of motion is permitted. The basic Lamb-
da Pump is driven by a rechargeable nickel-cadmium bat-
tery and a transistorized Timer (cat. no. 1300-3) which
furnishes power pulses from the battery to the pump sole-
noid. The Timer is totally encapsulated, measures 17 x 214”
x 314”, and weighs 634 ozs. A 20-turn micropotentiometer
allows the pulse rate to be continuously varied from 1 pulse
per second (.6ml./min.) to 1 pulse in 30 seconds (.02

1300-2 BASIC LAMBDA PUMP

ml./min.) with a reproducibility of #19, from 0°C to 70°C.
A choice of three batteries is available depending on the
total amount of liquid to be pumped with one charge.
Battery weights range from 7 to 21 ozs. Each battery can be
recharged a minimum of 100 times by means of #1300-4
Battery Charger.
AC-OPERATED SYSTEM This system is designed for labo-
ratory work where a small, accurate pump is required to
operate from AC lines. The basic Lambda Pump is driven
by a Pump Driver/Timer (cat. no. 1300-5) which furnishes
10 volts DC to the pump in pulse frequencies variable over
a 1000 to 1 range. Pulse rates are produced from 10 pulses
per second (6 ml./min.) to 1 pulse in 100 seconds (.006
ml./min.) in 1000 separate steps. A decade dial indicates
exact delivery rate. Reproducibility is ==19,.
Battery Operated Lambda Pump System, complete with
pump, timer, one battery, and charger. .. .$427.00 to $437.00
AC-Operated Lambda Pump System, complete with pump
and pump driver........ ... ... ... ... .. .. $460.00

All prices f.o.b. Dover, Mass., U. S. A.

Bulletin 1300 and Catalog available on request.

HARVARD APPARATUS CO.. INC. °

Dover, Mass., US.A.

(a non-profit organization)
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Hitachi Perkin-Elmer

Model 139
SPECTROPHOTOMETER

diate shipment
from our stock

» Monochromator resolution
0.2 millimicrons

» Range 195 to 800 millimicrons
» Excellent stability
» Line operated

High resolution diffraction grating type,
compact modular construction, a.c. line
operated, range 195 to 800 mu. Design and
workmanship provide an instrument of
outstanding accuracy, stability and versa-
tility.

WIge Range Phototube. A single tube,
with detectors of antimony-cesium and
silver-cesium, covers entire range.

Energy Recording and Kinetic Studies.
Especially suitable for these techniques
because of exceptional stability. L
Linear Wavelength Control. Dial is
easily read, with 1 mm spaced divisions
corresponding to 0.5 mgu.

Meter Scale Expansion. Absorbance-
transmittance meter scale has 10X ex-
pansion switch.

o
Monochromator resolution—0.2 mu (2A).
Photometric accuracy—better than +0.006
at 0.4 absorbance; better than +0.5% trans-
mittance.
Slits—conti ly adj
Wavelength accuracy—better than 0.5 mu
throughout range.
Wavelength reproduciblilty—better than 0.1
m
PI‘:.otommle reproducibllity—better than 0.002
absorbance between 0 and 0.5.

9096-E. Spectrophotometer, Model 139,
as described, complete with a.c. power supply,
hydrogen and tungsten lamps, 4-place cell holder,
set of 4 fused silica 10 mm matched cells, etc. For
115 volts 50 or 60 cycles, a.c.ceves  2,300.00

te bl

DIGITAL READOUT, Thomas. For above.
With Va-inch numerdls. Defails on request.

Copy of Bulletin 142 sent upon request

ARTHUR H. THOMAS CO.

Scientific Apparatus
VINE STREET AT 3RD
PHILADELPHIA 5, PA,, U. S. A.
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slit programming differs significantly
from the manual slit over-ride feature
which has, until now, been used in
low-cost infrared spectrophotometers.
Manual slit over-ride permits the ana-
lyst, at any point in the spectrum, to
widen the slits more than the normal
slit program value. As the scanning
progresses, the slits stay constant until
the normal program width is greater
than that manually set, after which the
slits resume the normal program. In
contrast, variable slit programming
provides a true proportional increase
or decrease in slit widths over the en-
tire range of the new instrument. In
this way, energy/resolution levels can
be set as needed for any type of analy-
sis, with conditions remaining at the
same relative values automatically over
the entire recorded spectrum. The new
instrument uses diffraction gratings in
the first order only, with filters to elim-
inate higher orders. This permits in-
creased optical efficiency, shorter opti-
cal path, and mechanical simplicity as
compared to foreprism-grating instru-
ments. Accessory equipment available

| includes a slow-scan unit providing a

speed of 72 minutes per range, permit-
ting the instrument to readily achieve
resolution approaching one wave num-
ber with an auxiliary readout. In
addition to wavelength expansion, the
auxiliary readout permits transmission
scale expansion from 1 to 10 X. The
spectrophotometer weighs 45 kg. It
operates on 105 to 125 volts, 60-cy
power, with 50 cy/sec also available.
~—R.L.B. (Perkin-Elmer Corp., Main
Ave., Norwalk, Conn.)

Circle 49 on Readers’ Service card

Depth “indicator for oceanographic 1

applications is said to be accurate to
*+1 percent of full scale and to be
free from errors caused by underwater
currents. Temperature compensation
eliminates the need for computation of
depth over the operating temperature
range from 1° to 50°C. The system,
designed to withstand the environment
of sea-going vessels, consists of two
units. The first is an underwater mod-
ule containing a potentiometer-type
pressure transducer and the second is
a rack-mounted shipboard circuit and
control console. The system operates as
a bridge circuit. Hydrostatic pressure
acting upon a Bourdon tube in the
submerged unit causes the tube to
move a potentiometer in proportion to
pressure. Sea depth is read from a dig-
ital counter on the console. Standard
circuitry is designed to accommodate

SAGE

MICRO-FLOW PUMPS

small, portable, battery-operated
... for dozens of research
and clinical applications

... permit uniform infusion
at reproducible
flow rates from

Iml/Y% hrto1ml/24 hr

~ Model 172

: Model 127 Model 085
10 ml size 215 ml size 1 ml size
$145 $55

$85

Ideal for applications requiring
slow, uniform infusion of fluid
over long periods of time, as in
chemotherapy, drug experiments
on unrestrained animals, feeding
nutrients to tissue cultures, etc.
Model 085 is a miniature 3” long
x 5" diameter; others are com-
parably compact.

The Sage Micro-Flow Pump* works
by electrolysis, uniformly gener-
ating a gas that moves a piston
which drives the fluid. Can be set
to pump at various rates.

Each pump comes complete with
1 ml/hr rate setter component,
battery, and supply of electro-
lyte. Set of 4 interchangeable
flow rate setters for different
rates (1 ml/% hr; 1 ml/2 hr;
1 ml/8 hr; 1 ml/24 hr) costs only
$20. Extra batteries and electro-
Iyte are available. Rate setters
are permanently re-usable.
*Patent Pending

Also available from Sage: Line-
operated Syringe Pumps cover-

m, rate ranges from 0.08
mﬂ.ﬁZw to 40 ml/min.

Send requests for catalog data to :
SAGE INSTRUMENTS, INC.
R TN T R

2 SPRING STREET. WHITE PLAINS, N.Y.
914 WHITE PLAINS 9-4121
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any one of three pressure transducers
for depth ranges of 0-to-300, O-to-
1,000, and 0-t0-3,000 ft respectively.
A single shipboard unit can accept
readings from three separate pressure-
sensing modules by switching a trans-
ducer selector on the control panel.—
J.s. (Daystrom, Inc., Manchester Rd.,
Poughkeepsie, N.Y.)
Circle 50 on Readers’ Service card

Submerged rotator holds stoppered
test tubes, syringes, flasks, or bottles
clipped on a plastic disk while they
are rotated in a water bath. The disk
is driven by a belt which transmits
power from a motor above the surface
of the bath liquid. Submerged parts are
constructed of plastic and aluminum
protected by epoxy paint for resistance
to water.—R.L.B. (Scientific Industries,
220-05 97th Ave., Queens Village,
N.Y.)

Circle 51 on Readers’ Service card

Evaporagraph (model KR-1A) pro-
vides Polaroid color photographs of
the infrared image of a scene in ap-
proximately 1 minute. The evapora-
graph is a thermal imaging device that
converts infrared radiation into a vis-
ible image by differential condensation
of oil on a thin membrane. Differences
in thickness of -the oil, related to differ-
ences in intensity of radiation incident
on the membrane, cause white light to
be reflected as different colors, giving
a visible representation of the thermal
image. By combination with the Polar-
oid camera, the color information can
be recorded. This information is valu-
able because it extends the dynamic
range available in a black-and-white
image. The largest number of grays
normally distinguishable in a black-
and-white evaporagraph record has
been eight. With color film, 20 shades
can be isolated, and wherever this is
insufficient, several orders of spectra
can be used to extend the range.—J.s.
(Baird-Atomic Inc., 33 University Rd.,
Cambridge 38, Mass.)

Circle 52 on Readers’ Service card

Portable crystal puller is said to be
designed to exploit all existing crystal-
growing technology and to provide re-
searchers with the necessary electro-
mechanical components conveniently
assembled in one instrument. The de-
vice consists of a pull rod that grips the
crystal melt and simultaneously retracts
and rotates it at preselected rates as re-
quired to form a crystal of specific
size and characteristics. Linear travel

11 OCTOBER 1963

EXCLUSIVE” insworth Features

*all standard equipment on Type 10 Balance
at no extra charge

Taring Device...permits reading
direct from zero; helps eliminate
mathematical errors; saves time,

Patented Compensated Beam
...minimizes effects of changes
in temperature, air density and
humidity. (U.S.Pat.No.3,019,846)

“Add Weight” and ‘“‘Remove
Weight” Signals...appear auto-
matically on screen to immedi-
ately assist operator in weighing,

AINSWORTH TYPE 10 Only All Metal Case by Ameri-
H IR Fhi can manufacturer...for maximum

(compaCt size) Substitution-Weighing durability and resistance to most

Analytical Balance Jaboratory chemicals.

YOU NAME THE DATE — WE'LL DEMONSTRATE

For complete information, or demonstration, just send this coupon

WM. AINSWORTH & SONS, INC.

Dept. S—2151 Lawrence St., Denver 5, Colorado
Gentlemen: | would like to have

() ademonstration of your Type 10 balance _

() acopy of your Bulletin 662 on the Type 10 balance,

COMPANY:.......covvverirismnrissresesenreneranernns T
ADDRESS:......oooveimrimmnriseeesscnecnsnssesnsinans v




LIQUID
NITROGEN

AT THE TOUCH OF A BUTTON
FOR RESEARCH, DEFENSE,
AND INDUSTRIAL APPLICATIONS

FEATURES: Dependable Performance < High Purity Product
Automatic Controls « Continuous Reliable Service

Norelco Liquid Nitrogen (LN,) Generators provide
economical and compact systems for the instant
production of LN,. The rugged Model A generator,
shown in photo, produces 6.5 to 7.0 liters of LN, per
hour as a /aboratory-pure product. Norelco “package
plants” are delivered ready for immediate installation
and on-site production of LN,.

MOPHILIPS | For detailed specifications write to:

CRYOGENERATORS

Division of North American Philips Co., Inc.

Dept. CG-13, Mendon & Angell Roads, Ashton, Rhode Island
Phone: 401-722-2200

COMPANY, INC.

/%/"’8/6'0

GAS RECONDENSERS »

HYDROGEN REFRIGERATORS-LIQUEFIERS + AIR LIQUEFIERS
MINIATURE CRYOGENERATORS » LOW TEMPERATURE CHAMBERS « HYDROGEN GENERATORS
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of the pull rod is adjustable between
0.03 and 2 in./hr; rotation between 5
and 116 rev/min; quick lifting and
lowering between 0.12 and 6. in./min.
Maximum pull-rod travel is 18 inches.
The equipment may be operated in
several positions allowing the pull rod
to traverse horizontally or vertically.
Adapters are available for the tech-
niques of Bridgeman-Stockbarger, Ver-
neuil flame fusion, horizontal and ver-
tical gradient, float zone melting, and
others. Other optional accessories in-
clude: travel cut-out switches, thermo-
couples, rf coils and thermocouple
filters, temperature controllers, crystal
seed holders, and resistance furnaces.—
J.s. (Will Scientific, Inc., Box 1050,
Rochester 3, N.Y.)
Circle 53 on Readers’ Service card

Radio telescope for teaching and
demonstration applications is said to
embody all of the basic functions of
large installations without high cost
and complexity. The instrument uses
a 4-ft-diameter aluminum parabolic
reflector to achieve a beam width of
approximately 1.8 deg at the X-band
operating frequency of 10 kMcy/sec.
Two identical feed horns illuminate the
reflector so that two independent an-
tenna beams are generated. The reflec-
tor and horn feed system are mounted
on an equatorial mount. Declination
angle is manually controlled and hour
angle is motor driven. The entire re-
ceiver front end section is mounted on
the movable portion of the support as-
sembly to avoid the necessity for rotary
waveguide joints. The telescope receiv-
er has a total input noise temperature
of approximately 800°K. The band-
width of 8 Mcy/sec and integration
time of 10 sec results in a peak-to-peak
fluctuation level of 0.8°K so that the
telescope is capable of detecting signals
less than 1°K. A portable chart re-
corder incorporated for indication and
storage of output information may be
located up to 100 ft from the telescope.
An optical telescope is provided for
sighting the radio telescope.—J.s. (Tri-
conix, Inc., Bear Hill, Waltham, Mass.)

Circle 54 on Readers’ Service card

Photometer (model 356) is capable of
measuring illumination levels of the sky
within the range of 107 to 10°° ft-lam
and is designed for automatic integrated
and recorded readout for a period of as
long as 1 month, unattended. Accuracy
is said to be *5 percent within the

“total range. Ten ranges of measurement

are provided and the correct operating
SCIENCE, VOL. 142



NEW anti-vipration

BALANCE TABLE
.

This table eliminates vibration

problems often encountered with

sensitive analytical balances,

and other scientific instruments. It can be used with
virtually all laboratory balances. Request Bulletin BR-96.

BRINKMANIN

CANTIAGUE ROAD, WESTBURY, N.Y. 11590

ST LOUIS * CHICAGO e HOUSTON s CLEVELAND s PHILADELPHIA » SAN FRANCISCO

INSTRUMENTS

IMMUNOELECTROPHORESIS

THE EC 640, designed for the most efficient preparation

of immuno patterns, produces .

e Hemoglobin patterns in 90 minutes.

Serum electrophoresis patterns in two hours.

Six samples simultaneously.

AReproducible patterns with either Acrylamide gel or
gar.

OVERALL SIZE
6" x 5” X 4”

Accommodates
Immunoplate
31/4" x 4"
or
four standard
Microslides
1” X 3"

Cell includes internal power supply with pilot light,
platinum electrodes, cellulose sponge baffles, and
accessories. Operates on 115/60 with no cooling
required. Unit can be safely submerged for easy
washing.

Circle Reader Service Card for full details

E-C APPARATUS C

11 OCTOBER 1963
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worlhiington

I'I|l

WORTHINGTON
PURIFIED URICASE

A highly purified suspension in 10%
ammonium sulfate. Suitable for the deter-
mination of uric acid. Or,

DETERMATUBE U

A single assay test vial containing uricase.
Requires only the addition of water plus
a sample of the serum or urine to be
tested.

Write for information.

WORTHINGTON

Biochemical Corporation

FREEHOLD 1, NEW JERSEY
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range is automatically selected by the
light level being measured. By changing

new concepts in scientific glassware

FAT EXTRACTOR (Wistreich) for rapid
moisture and fat determination. Reduces
24-hour task to 3 hours (proven against
AOAC method, correlation coefficient
.99). Apparatus includes reflux con-
deunser, receiver arm and special 780 ml
flask with two compartments arranged
so solvent returns from condenser di-

6@3 mar

SCIENTIFIC LABORATORIES

317 MADISON ST., MAYWOOD, ILL.

O |

2

F
o 1

CHEMOSTAT. . . a continuous,
automatic culture apparatus for
growing microorganisms with
controlled density and growth
rates. Full control is offered by
i B variation of growth factor in nu-
trient and a timer that feeds nu-
trient at selected rates. Complete
with control cabinet and all glass-
ware. Single unit, $355.00. Dou-
ble unit, $575.00.
Ask for Chemostat Bulletin

METABOLISM CAGE . . . for
carbon-14 tracer studies in rats
and mice. The only available ap-
paratus for total control of input
and collection for metabolic proc-
esses. Unique method separates
feces and urine . . . virtually total
absorption of CO2, Complete sys-
tems in 3 cage sizes; 315” for mice,
$252.25; 6” for rats, $298.25; 8”
for guinea pigs, $350.00. Ask for
Metabolism Cage Bulletin

rectly to inner compartment. On com-
pletion of the process, fat has collected
in the graduated receiver, solvent is in
the inner flask cell and moisture has
been dissipated or collected. Price com-
plete . . . only $75.00 each. For full
details, ask for Fat Extractor Bulletin

Modern glass apparatus
for biological laboratories;
plus accessories, tools,
gauges, valves, etc. Write
for Biological Catalog S

A SUBSIDIARY OF COLEMAN INSTRUMENTS, INC.

MICROSCOPIC |

QUICK

Apply Easily
Holds Permanently

TIME
microscopic
slide labels

V...l

sxy 7/0 X T/

-
.
>

.
monssions 1A G
oo

MEETS ALL LEGAL REQUIREMENTS
PREVENTS LOSS AND CONFUSION
ACCEPTS ANY MARKING

NO LICKING

See your nearest hospital
or laboratory supplier for
service.

SELfsrickinG

LABELS

YINTYt coaten
-

365 cc Burlington Rd.
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SLIDE
LABE

PROFESSIONAL TAPE CO.

Can be pre-
printed with
hospital
name

Can be
written
upan

May he
pre-numbered

Plain if
preferred

Standard or
““tissue-high’’
thickness

Riverside, 1ii,

objective lenses, the field of view of the
instrument can be varied from a maxi-
mum of 135° to a minimum of 0.5°.
The photometer system is comprised of
a detector assembly containing optical
elements, multiplier phototube, ampli-
fier, and a calibrated light source and
shutter that automatically prevent bright
sunlight from reaching the phototube;
an automatic on-off unit that turns the

‘system on during twilight and night and

removes power at other times; an inte-
grating computer and control assembly;
a recorder with automatic printing de-
vice for range level; and a tripod ad-
justable in height, elevation, and azi-
muth.—J.s. (Optomechanisms, Inc.,
Engineers Hill, Plainview, N.Y.)
Circle 55 on Readers’ Service card

Data scaler is a manual instrument
for interpretation of strip-chart records.
The scaled answers appear in digital
form on a three-digit counter. A drive
knob is connected to the counter and
to an overlay holder by means of a
gear train. As the drive knob is turned,
it will cause the counter to add or sub-
tract and move the overlay holder left
or right. For making readings, a verti-
cal reference hairline is positioned over
the point to be read. The transparent
overlay is then moved by means of the
knob so that sloped or curved lines
drawn on the overlay intersect the verti-
cal hairline at the point of interest.
Single or multiple channels can be read

directly, with each channel having its
own zero reference and scale factor.
Both rectilinear and curvilinear records
can be read and the device handles
linear and nonlinear calibrations. Reso-
lution up to 1000 counts per inch is

said to be obtainable. The device will
read records up to 12-inches wide.—J.s.
(Data Scaler, P.O. Box 378, Westfield,
Mass.)

Circle 56 on Readers’ Service card
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Cassegrain collimator is designed for
use in applications requiring a small,
rugged, efficient, achromatic device to
collect wide-angle divergent radiation
and convert it into a collimated beam
of concentrated radiation. Less diver-

NOW IN
PRODUCTION . ..

BLD-6130

gent as well as already collimated radia-
tion can be accommodated by adjust-
ment of primary and secondary mirror
positions. This permits entrance radia-
tion to be either collimated or focused.
Specific collimators are said to collect
all of the exit slit radiation from
monochromators having exit numerical
apertures as high as 0.4 and produce
a ray bundle 2 to 10 mm in diameter,
collimated to 2 min of arc. Collimator
element mounts and housing are of

NUCLEAR
PARTICLE
DETECTORS

BLD-5050

Lithium-drifted silicon Nuclear Particle Detectors now avail-

black anodized aluminum. The housing able from BRADLEY SEMICONDUCTOR are more compact,
can be obtained in a wide range of easier to use, more dependable and have better linearity
configurations to allow mounting to and resolution than presently available detectors. Applica-
specified instruments.—J.s. (Quanta tions include Beta spectroscopy and areas involving medium
Laboratories, Inc., 5815 Columbia Pike, energy nuclear particles. Detectors can be used as high

resolution Compton Spectrometers for Gamma rays and as

Falls Church, Va.) transmission counters for differentiating between protons

Circle 57 on Readers’ Service card and charged mesons.
Velocity monitoring system (model
133A) for detecting the movement of | = - O
remote objects records changes in the TYPE NUMBER BLD-5050 BLD-6130
quantity of reflected light from the Dimensions of the 5 mmx5mmx 6 mm x 13 mm x
object under observation. Observation Silicon Black lle ttnnzlong.s i lle ttnmslong.B @
is made through a 6-inch f/2.7 lens oticles, porticles.
focusable from 20 ft to infinity. The Particle Detection Up to 40 mev protons. Up to 100 mev protons.
lens is collimated to a slit 0.003 inch For high energy work several of the devices can be
wide and 0.600 inch long to an ac- : i transmission mounted to obtain larger thickness.
curacy said to be 3 sec of arc. The Mounting Side-entry mounting on a BNC connector. Also
) | ; available without connector.
slit can be rotated for either horizontal Resolution For Cesium 137 Conversion line a resolution of 10
or vertical measurements. The moni- kev can be obtained at dry ice temperature.
toring system consists of an alti-azimuth Linearity +1% for Beta particles.
mount said to be accurate to 7 sec, Rise Time }'.ZE(S‘e:'t?t roo;n temp::;ature. 0.1 — 0.2usec at
. . iquid nitrogen temperature.
l: i::’ ;ini;r:;calsc;?: d l:::f?::ti’e t:: Bias Voltage gfal:.’(a? n‘:)oi!e,tes I‘g:/er for complete charge collection

moved from the tripod assembly; a
preamplifier; and power supply and

tripod. The instruments are used in PRICES AND. DELIVERY:
pairs for velocity measurements, the ’ . o .
time elapsing from the passage of an Type BLD-5050 list price $143.34, Type BLD-6130 list price

. . $264.27. All prices are FOB New Haven, net 30 days —
object through the optical fields of delivery 2-3 weeks. For further information contact Sales
successive screens being used to com- Department: Tel 787-7181, TWX: 203-772-0676.

pute velocity. For acceleration meas-

urements, three or more instruments .
are used. The instruments are said to Bradley
be operable in light levels varying from

15 ft-lam to more than 5000 ft-lam.—
J.S. (Optomechanisms Inc., Engineers |

Hill, Plainview, N.Y.) BRADLEY SEMICONDUCTOR CORP.
Circle 58 on Readers’ Service card 275 WELTON STREET - NEW HAVEN 11, CONN.
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delivery anywhere

at the right time...

Good quality, reliable delivery
and wide variety

are essential in supplying
radioactive chemicals

and sources.

The Radiochemical Centre
provides these

at reasonable prices.

Write for our catalogue “Radioactive Products.”

THE RADIOCHEMICAL CENTRE

AMERSHAM. BUCKINGHAMSHIRE. ENGLAND

WORLD CENTRE FOR
DEPENDABLE
RADIOCHEMICALS

TAS/RCIQ3
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KINNEY PUMPS
AND COMPONENTS REDUCE
HIGH VACUUM PROBLEMS |

T0 A MINIMUM

VACUUM GAUGES

A variety of Kinney vacuum
gauges includes the KTG
Thermocouple Gauge (3000 to
1 micron range), the KDG
Discharge Gauge (10 microns
to 2 x 10-7 torr range), and
the TD-1 McLeod Gauge (150
torr to 1 micron range).

DIFFUSION PUMPS
Kinney Series KDP Diffusion
Pumps provide maximum
pumping speeds in 27, 47,
and 6" sizes. They obtain
pressures of 4 x 10-7 torr un-
baffled,and 1 x 10-8 torr when
combined with the Model
KDB baffle using liquid nitro-
gen.

VANE-TYPE
MECHANICAL PUMPS

AR

CAM AND PISTON
MECHANICAL PUMPS
Kinney produces the highest
quality in mechanical pumps
ranging in size from 2 to 850
cfm. Series KS and KD Single
Stage Pumps attain pressures
below 10 microns; Series KC
Compound Pumps deliver
pressures below 0.2 micron,

HIGH VACUUM VALVES
Kinney’s complete line of
vacuum valves includes series
DC Diaphragm Valves, Series
BB and OB Bellows sealed
Valves, Series KRV Right
Angle Valves, and Series G
Gate Valves. They are pro-
vided for soldered, threaded,
or flanged connection and for
manual or air operation.

BAFFLES AND
COLD TRAPS

A unique design gives Kinney

The Series KCV Vane Pumps
are provided in 2; 3, 5, and
7 cfm sizes and are manufac-
tured to the same high quality
standards as Kinney cam-and-
piston pumps. Quiet, vibra-
tionless, and smoke-free,
they are ideal for laboratory

(fy)
KIN NEY VACUUM pivision

K AIR BRAKE COMPANY

Baffles high conductance and

maximum effectiveness. The

Series KDB is intended for

water or liquid nitrogen cool-

ing; the Series KWB is used

with water or freon. Supplied
® in 2", 4", 6” and 10” sizes.

35290 WASHINGTON STREET - BOSTON 30, MASS.
KINNEY ... EVERYTHING IN VACUUM
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Decade attenuator (model TAD-50A)
is designed to cover the frequency
range from d-c to 1000 Mcy/sec. It is

comprised of three separate turret at-

tenuators covering respectively 10 db in
ten steps, 50 db in five steps, and 50
db in one step. Combined, they can
provide any attenuation value from 1
to 110 db in 1-db increments. Each of
the turret units consists of a rotor that
carries pi-section resistive elements. As
the shaft is rotated, separate pads make
connection through silver-plated con-
tacts with the input and output BNC
connectors. Maximum errors at 900
Mcy/sec are said to be 0.5 db for the
1-db-step turret, 0.5 db =5 percent
for the 10-db-step turret, and 3 db for
the 50-db-step turret, and insertion loss
less than 0.5 db at this frequency and
less than 0.2 db at 30 Mcy/sec.—J.s.
(Telonic Industries, Inc., 60 N. First
Ave., Beech Grove, Ind.)

Circle 59 on Readers’ Service card

Precision mount for photodetectors is
designed to hold and cool multiplier
phototubes and other photodetectors.
The device, designed for field or labora-
tory use, has a universal self-centering
chuck that can accept and cool detec-
tors from 1/4 inch to 2-1/16 inches in
diameter. The chuck and its integral
reservoir for cooling fluid can be pre-
cisely positioned along two axes. Its
2 inches of travel is indicated on milli-
meter scales. A dry gas inlet and valve
allow purging to prevent frosting of
internal surfaces. Low-leakage connec-
tors are provided for signal and high-
voltage leads.
filters can be inserted in front of the
photosurface by means of a holder
that can be controlled from outside the
cover of the devicee The chuck-
reservoir unit is detachable from the
positioning unit and is separately avail-

able.—J.s. (Quanta Laboratories, Inc.,
5815 Columbia Pike, Falls Church,
Va.)

Circle 60 on Readers’ Service card

Sphericity interferometer, manufac-
tured by Hilger and Watts, Ltd., is
capable of examining spheres up to 1
inch in diameter with accuracy said
to be 1 uin. The optical system of the
instrument permits more than one-third
of the entire surface of the sphere to
appear as if it were truly flat. When
the instrument is properly adjusted,
parallel fringes appear in the eyepiece
when a perfect ball is viewed and a
true contour map of all defects can be

developed with only three positions |

11 OCTOBER 1963

Up to four 2-by-2-inch.

THE S A G E TIME LAPsé |

INSTRUMENTS

CINEPHOTOMICROGRAPHIC APPARATUS” '

New Integrated System for Taking Motion Pictures of

Sa:e Modcl 065 with Zelss Pinnkton
- microscope. Other models available
for use wfth other n'»croscopes. o
L
handleg

Living Materials Through Your Microscope

Designed to take time lapse motion
pictures of exceptional quality at high
magnification, this new instrument is
suited to phase contrast as well as all
other methods of microscopic observa-
tion. The system is built into a steel
desk and is carefully engineered to in-
sure motion pictures that are sharp,
clear, in perfect register.

Camera, Drive, and Observation Eyepiece. The
camera, a 16 mm Bolex, is driven by a
synchronous motor through a gear box
which provides 8 framing rates, from
1 frame in 4 min to 32 frames/min. An
observation eyepiece permits continu-
ous observation of the field being pho-
tographed.

Dual Light Source, The light source com-
bines a variable intensity tungsten fila-
ment light for viewing, optically aligned
with a xenon flash lamp for photog-
raphy. The xenon lamp has a flash
duration of about 104 sec, and is con-
stant in color value over its wide range
of intensity.

Anti-vibration Mount. The picture-taking as-
sembly is isolated from all sources of

SAGE INSTRUMENTS,

vibration. Camera and miscroscope are
independently mounted on a steel plate
supported on special springs which
yield a resonant frequency of approxi-
mately 2 cps for isolation from strue-
ture-born vibration.

Incubator (optional). The plexiglas incubator
has a thermostatically controlled heat
source and filtered circulating air sys-
tem, designed to maintain temperature
at any desired value from ambient to
40° C. The incubator front has hand
ports for focusing, and lifts up for com-
plete access to the microscope.

Controls. Operating controls are con-
veniently located in the middle desk
drawer. The power supply for the flash
unit is in the locked upper drawer. The
bottom drawer is for storage.

The Sage Time Lapse apparatus is
available in various models to go with
the microscope of your choice. Sage sup-
plies the apparatus to go with your
microscope, and installs it in your lab-
oratory. For complete details and for
answers to any questions, write or
telephone us,

INC.

2 SPRING STREET, WHITE PLAINS, N. Y. ¢ 914 WHITE PLAINS 9-4121
INSTRUMENTS FOR MEDICAL AND BIOLOGICAL RESEARCH

313



*accuracy

*Here’s the precision laboratory scale
with the speed and accuracy you need

in capacities up to 12,500
Model B-210 grams or 22 pounds.

The auxiliary platform is
PENNSYLVANIA used for weighing u% to 1/10
o; sci.lllf capacit; 4 n the orii?

- of milligrams. The main plat-
Extreme Sensmv:.fyy , ;orm lilsu;’s?d f°lr Weigﬁ’;’,‘}g

NA rom of scale capac.

AUTOMATIC A s full scale capacity with the
SCALE same percentage of accuracy
as achieved on the smaller

MODEL B-210 is an extended Platform.

range, double platform, auto- Wide range of chart and beam
matic indicating precision combinations available to suit
scale providing extreme sen- your particular laboratory
sitivity, speed and accuracy requirements.

Write today for Free Catalog on the full line
of Pennsylvania Precision Scales.

PENNSYLVANIA SCALE COMPANY

Bareville (Leola) Pennsylvania

MICROMANIPULATOR
“CAILLOUX”

Unmatched flexibility of movements in all directions in space are
achieved by natural hand movements under magnifications of
100 X to 2000 X without adjustment. The “Cailloux" advanced
design combines maximum speed, precise response and stability
with unusual ease of operation. Back-lash, parasitic vibrations
and lag are eliminated. Prolonged manipulations can be con-
ducted without fatigue. Includes many additional exclusive features.

LOW IN PRICE

Write for Additional Information

C. H. STOELTING COMPANY

Micro-Forge, Analytical Balances, Stereotaxic Instruments,
Kymographs, Polygraphs, Strip Chart Recorders, Microscopes.

424 NORTH HOMAN AVE., CHICAGO 24, ILL.

With Your Existing Monochromator

.=« A Superior Spectrophotometric
System at Moderate Cost

(1) Monochromator in circuit with (2) Gilford Model 205 transistorized lighl;
Source Stabilizer for both hydrogen and tungsten lamps and (3) Model 220
direct-reading linear Absorbance Indicator...a stable, wide-range system
for spec'rophpfomelry. :

‘In combination with the high quality optical system of
your present monochromator, advancements in Gilford
Instruments provide an unsurpassed spectrophotometric
system. at lower cost. Detailed specifications on request.

Direct Digital Reading in Absorbance from
0 to 3 Units. Simplified operation elimi-
nates sensitivity and shutter adjustments.

No dark current balance. Unaffected by
humidity. No Dessicant. Light output fluc-
tuation less than £0.001 0.D. Operates
on standard line voltage. No batteries. -
IASTRUNENT LABORATORIES INCORPORATED OBERLIN 1 0U10
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GLASS ABSORPTION
CELLS 5 KLEIT

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

Klett Manufacturing Co., Inc.
179 East 87 Street, New York, New York
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being required for complete analysis.
The image seen in the interferometer
eyepiece can be conveniently recorded
photographically.—J.s. (Engis Equip-
ment Co., 431 S. Dearborn St., Chicago
5, 11L.)

Circle 61 on Readers’ Service card

Automatic scanning microphotometer
(model VS-12M) is designed for meas-
urement of intensity distribution in
optical images and for optical bench
analysis. It is essentially a low-power
traveling microscope designed to be
used with multiplier-phototube photo-
meters. Positioning micrometers are
used to move the microscope staging
horizontally and axially. For automatic
operation, a synchronous drive motor
is coupled to the horizontal or traverse
movement of the x-y stage. Scanning
rates from 25 to 10,000 p/min are
available by interchange of gears. Two
alternative optical paths may be
selected by means of a flip-in mirror.
One, an unobstructed-view path, con-
tains an aperture plate in the enlarged-
image plane to select the image area
to be measured. The second path
directs the image to an inclined rotat-
able eyepiece for visual observation.
The instrument uses a scanning slit 12
p wide and 1 mm long and is adaptable
for other scanning apertures. Focusing
movement is 2 p/div with maximum
travel of 5 mm. With a 10X objective,
measurement can be made over in-
tervals as small as 1.2 x with maximum
resolution said to be 800 lines per mm
in a strip 100 p wide.—J.s. (Intectron,
Inc.,, 2300 Washington St., Newton
Lower Falls, Mass.)

Circle 62 on Readers’ Service card

Cryogenic Dewar flask is constructed
with a rotatable seal to provide inde-
pendent movement of the lower por-
tion of the flask, including the internal
work surface and radiation shield, with
respect to the upper housing and
“plumbing” connections. The flask al-
lows precise alignment of the optical
system associated with the flask with-
out requiring the connections to be
movable or flexible. The flask uses a
vapor-cooled radiation shield and does
not require the conventional internal
nitrogen-jacket chamber. Flasks with
optical windows and electrical feed-
through connectors for custom appli-
cations are available in sizes ranging
from 12 to 5 lit.—J.s. (Texas Instru-
ments Inc., 3609 Buffalo Speedway,
Houston 6, Tex.)

Circle 63 on Readers’ Service card
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Relaxed
Spectrophotomeiry...
from Will

For years you've craned your neck, groped for dials, flipped shutters,
Jjockeyed phototubes, fussed with lamps and attachments . . .

NOW you can sit back and relax . . . literally . . . with this outstanding
HITACHI PERKIN-ELMER Spectrophotometer . . . the model 139.
Here’s why:

All controls are zoned together, comfortably operated from a seated
position . . . and the meter can be read directly from the same position!
Check these other design features:

1. Linear Wavelength is accurate to and graduated to 0.5 millimicrons
over the entire range.

2. Shutter automatically closes when you open the cell compartment.

. ONE cell holder accepts three cell sizes . .. 5, 10 and 20mm path
lengths.

3
4. ONE phototube covers the entire range . . . 195-800m .
5
6

. Hydrogen or Tungsten light sources are changed at the flip of a
switch.

. Three-position sensitivity switch enhances readability of strongly
absorbent samples.
Performance? . . . comparable with the best!

Wavelength Reproducibility . . . better than 0.1mu over the entire
195-800myu range.

Photometric Reproducibility . . . better than 0.19,.
And all this for only $2,300.

Servicing? . . . buy it from Will and you have no problem! You’ll have the
benefit of our 20 years’ spectrophotometer experience . . . in installation,
service and maintenance. And you’re always protected by our exclusive
double guarantee . . . the manufacturer’s warranty and Will’s unconditional
guarantee of satisfaction.

Ask us for literature . . . or a demonstration.

Rochester 3, N. Y. - Baltimore 24, Md. « New York 52, N. Y.
Atlanta 25, Ga. « Buffalo 5, N. Y. « So. Charleston 9, W. Va,
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s Dept. B-J, 350 Broadway

COMPLETE METALWORKING SHOP

TOOL & SURFACE
GRINDING

Includes motor, ver-
tical column, lathe
and drill chucks.

THREADING

JIG SAWING

Do your own R&D and model shop machining. Unimat
turns, drills. bores, mills, threads, grinds, saws, files,
divides. buffs, polishes. Eleven-speed range (900 to
7200 rpm) handles all materials. More than 10,000 in
use for scientific, industrial,
commercial applications. Write
for free product catalog or send
$1.00 for illustrated Handbook
of Miniature Machining
Techniques.

b -2

AMERICAN EDELSTAAL, INC.

New York 13, New York
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IDENTICHARTS
print this valuable data on strip charts:
SERIAL NUMBERS
CODE NUMBERS OR LETTERS
DATE AND TIME

NUMERICAL COUNT

From a REMOTE POINT
accurately, automatically
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With ROYSON IDENTICHARTS, you eliminate chart
watching and marking—and the factor of human
error. IDENTICHART—marked charts are easier to
interpret, and data from different recorders can be
correlated.

IDENTICHARTS come in easy-to-install kit form for
any AC or DC voltage from 24 to 115. They do not
interfere with the recording procedure.

Write, wire or phone for full details.

N ENGINEERING COMPANY
>  HATBORO, PA. Phone: (215) OSborne 5-2800

L
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With EC455 horizontal plate electrophoresis apparatus . . .

EC455 electrophoresis apparatus makes paper electro-
phoresis possible under uniform conditions of paper
wetness. Six—2%"” or sixteen—1” paper strips are
placed between nonwettable plastic surfaces, thus pre-
venting evaporation and allowing sample to travel
through uniformly wet paper from beginning to end.

The paper strips with sample applied are then
clamped between water-cooled plates. When ice water
is circulated through these plates, as much as 2000 V
at 200 MA can be passed through the cell, permitting
rapid separation.

AMONG MANY RECENT APPLICATIONS FOR THE EC455 ...

* Mobility studies of iodinated human serum
albumin.

¢ Two-dimensional paper agar electrophor-
esis of hemoglobin.

High-voltage electrophoresis BAIB.

* Super-cooled electrophoresis of P-esters in
non-aqueous buffers.

REPRINTS . . . and technical bulletins
on these and other applications of the
EC455 Electrophoresis Cell are available
on request. Write or call for technical
consultation on all electrophoresis prob-
lems. Circle Reader Service Card for our
file folder of selected electrophoresis
material.

TELEPHONE Area Code 215 Kingswood 3-7473

E-C also manufactures countercurrent apparatus
and the new Vertical Gel Electrophoresis unit.
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Sigma is pleased to announce Research Quantities of

CILLIGEN

(Penicilloyl — Polylysine)

Of Possible Interest In The Study of Penicillin Sensitivity

Preliminary reports indicate a high correlation between a Cilligen is not ready for routine clinical use and its distri-
"positive’’ Cilligen reaction and subsequent Penicillin reaction. bution is limited at present to those persons with research
interest in penicillin allergy.
Ref: Parker, C. W., Shapiro, J. Kern, M., & Eisen, H. N., “Hypersensitivity to Penicillenic Acid Deriva-
tives in Human Beings With Penicillin Allergy,” J. Exp. Med., 115, 821, (1962)
Tentative Price List CILLIGEN® (For Laboratory Use only)

Penicilloyl
Sterile Solutions i Stock No. Item coneene':g'rg‘?i/on 1 ml 5ml 10 ml
Multi-Puncture Vials ' *polyiysine vial viel viel
Penicilloyl-Polylysine PPL-{ Cilligen-1 0.00001 M 100 4.00 7.00
in Saline Phosphate Buffer PPL-6 Cilligen-6 0.00006 M 2.25 9.00 16.00
PPL-12___ | Cilligen-12 0.00012 M 4.00 16.00 28.50
PPL-50 Gilligen-50 | 0.00050 M 15.00
""i‘:"fg!;"‘,’,:y',,’::?;,ﬂ;‘l‘, . PPL-IC_ |  Cilligen-1 + A.C. ' 0.00001 M 1.25 4.50 7.90
Aminocaproate PPL-6C Ciiligen-6 + A. C. 0.00006 M 2.50 9.50 16.90
Penicilloyl-E-Aminocaproate PA-7 1.00 4.00 7.00
7 x 10-3 M in Saline
Phosphate Buffer
Day, Station to Station,
ORDER DIRECT e
ospect 1-
TELEPHONE COLLECT for Night, Person to Person
IMMEDIATE SHIPMENT or to DISCUSS PROBLEMS Dan Broida, WYdown 3-6418 i

The Research Laboratories of

SIS R A iy

3500 DE KALB ST. » ST. LOUIS 18, MO. * U.S.A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE
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ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS \

THE IMMUNOPHOR BY LKB

The Immunophor, an indispensable diagnostic tool for the modern medical laboratory,
makes routine analysis of body fluids by micro-immunoelectrophoresis practicable. Semi-
quantitative as well as qualitative determinations of protein content yield invaluable clinical
information about an ever-increasing number and diversity of human ailments as researchers
learn to interpret the precipitin patterns obtained.

Using a standard Immunophor set, one technician processes up to 54 slides per day
obtaining sharp, highly reproducible results from minuscule samples (0.001 ml). This ver-
satile equipment permits the operator to vary resolution, sensitivity and other experimental
parameters within wide limits. Design features simplify and standardize procedures and save
time; manual handling of loose slides, for example, has been eliminated.

Complete Immunophor sets at $815 (standard) and $656 (economy).

An accessory set converts LKB's basic electrophoresis equipment for immunoelectro-
phoresis and micro-electrophoresis in agar.

For full details, request literature file 6800S101.

New accessories are now available for making double-diffusion
tests (Ouchterlony) on a micro-scale.

Atpha-1 globuling Algha 1 globuling Beia and gomma giobuling

LKB Instruments Inc., 4840 Rughy Ave., Washington 14, D. C.
International Headquarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden

o @ o
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Personnel

Placement

Replies to blind ads should be addressed
as follows:

Box (give number)
SCIENCE

1515 Massachusetts  Ave.,
Washington, D.C. 20005

(Il posrrrons wanTED [

(a) Ph.D. Anatomist, experimental embryology,
radiobiology experience; desires research/teach-
ing in Northeast. (b) Ph.D. Animal Nutrition
(biology, biochemistry minors); teaching, re-
search experience; prefers research or combina-
tion. (c) PhD. Organic Chemist; Research,
teaching experience in organic, physical-organic
chemistry; research in natural products, gas
kinetics. (Please write for information regarding
these and other scientists, senior and junior, in
all fields.) Science Division, The Medical Bureau,
Inc., Burneice Larson, Chairman, 900 North
Michigan Avenue, Chicago 11, Illinois.

NW

Ph.D. Biologist. 6 years’ research neurosecretion,
cytometrics; teaching. Wishes teaching, research.
Box 221, SCIENCE.

[ posrrions orEN [l

ELECTRON MICROSCOPIST

Wanted by New Zealand Medical Research Coun-
cil: Physicist or life sciences B.S. or better, take
charge Electron Misroscope Unit at University
of Otago Medical School, Dunedin. Philips EM.
100B miscroscope. Assistance with removal. Full
information conditions appointment from Box
913, Dunedin, New Zealand. Applications close
Dunedin October 12.

CARDIO-
VASCULAR

RESEARCH

Ph.D. or M.D. required to direct
and supervise the Cardiovas-
cular Research Group involved
in drug evaluation and basic

studies. Independent research
experience in cardiovascular
physiology or pharmacology

essential.

Suburban location within easy
reach of New York and Phila-
delphia. Professional associa-
tions and publication of work
encouraged. Library, technical
information and abstracting
service. Full benefit program.

Send résumé to Employment
Department

WARNER-LAMBERT
RESEARCH INSTITUTE

Tabor Road, Morris Plains, New Jersey

An Equal Opportunity Employer

Now Has Additional

in the Areas of:

N VIROLOGY

B BIOPHYSICS

include a B.S. Degree,

MELPAR, Inc.

Key Positions Available for
Applicants with Post Doctoral Experience to Work

B BIOCHEMISTRY

® IMMUNOCHEMISTRY
B PHARMACOLOGY

Some positions available for recent graduates

ALSO A NEED EXISTS FOR CHEMISTS

with training and experience in biochemistry, microbiology,

immunochemistry, or biophysics.
space biology, bioelectricity mechanism of enzyme action,
biological detection and bioinstrumentation.

For further details write in confidence tos
JOHN A. HAVERFIELD

Manager, Professional Placement

MELPAR %

A Subsidiary of Westinghouse Air Brake Co.

3425 Arlington Boulevard, Falls Church, Virginia
(a suburb of Washington, D.C.)

an equal opportunity employer

To conduct research in

Requirements

v INC.

11 OCTOBER 1963

Continued Expansion of

AEROJET'S

recently formed

Life Support
Systems Division

Has created the following specific
requirements at the . . .

TOXIC HAZARDS
LABORATORY

Dayton, Ohio

RESEARCH
TOXICOLOGIST

A challenging opportunity exists
to conduct research on the in-
halation toxicology of new aero-
space materials. Experience and
educational background in phar-
macology, physiology or biochem-
istry is required with experience
in inhalation toxicology -highly
desired. Ph.D. or equivalent ex-
perience is necessary

ANALYTICAL
CHEMIST

Requires a degree in chemistry,
advanced degree preferred, with
experience in instrumental meth-
ods of analysis for trace quanti-
ties of air contaminants. Duties
will include characterization of
chemical and physical properties
of materials and development of
methods for the analysis of
rocket propellants and space con-
taminants.

U. S. Citizenship required
[ J

Send résumé describing experience
and salary requirements to:

R. S. Lawrence
P.O. Box 303 HL

Aerojet-General
Corporation
Azusa California

a subsidiary of the general tire
and rubber company

an equal opportunity employer
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ASSISTANT CLINICAL CHEMIST: M.S. in
Biochemistry or rclated field. Experience pre-
ferred. Large tecaching hospital, Opportunities
for research. Salary open. Excellent benefits-
paid retirement plan. Write or telephone
833-4000, Personnel Director, Harper Hospital,
Detroit 1, Michigan.

(a) Senior Virologist, assistant to head biological
rescarch department; midwestern pharmaceutical
house. (b) M.S./Ph.D. Clinical Bacteriologist
head department, 250-bed East Coast hospital.
(c) Ph.D. Microbiologist, cancer chemotherapy
research cxperience preferred; Mideast Coast
laboratory; to $10,000. (d) M.S./Ph.D. Clinical
Biochemist, 200-bed New England hospital. (e)
M.S./Ph.D. Pharmaceutical Chemist, industrial
experience; prospering southwestern drug firm.
(f) M.S. Pharmacy; R&D pharmaceutical dosage
forms; Central pharmaceutical house. Faculty
Appointments: (g) Ph.D. Bacteriology, somec
chemistry; western university. (h) Zoologist,
western  teachers college. (i) Ph.D. Microbial
Physiology (microbial energy systems/biochemical

genetics)  southwestern  university;  (j)  PhD,
Zoologist, tcaching experience, some research
interests; central teachers college. Many other

opportunitics available for both junior and senior
scientists. Please write to Science Division, The
Medical Bureau, Inc.,, Burneice Larson, Chair-
man, 900 North Michigan Avenue, Chicago 11,
Hlinois. X

RESEARCH
PHARMACOLOGIST

Ph.D. with background in general pharma-
cology. Interest in development of new
methodology with emphasis on central
nervous system responses.

The Institute is located on the San Fran-
cisco Peninsula in a university community
and employs 2,300 people, 700 of whom have
advanced degrees. Salary commensurate
with gualifications.

Write: Curtis R. Wherry

STANFORD RESEARCH
INSTITUTE

Menlo Park, California
—an equal opportunity employer—

The Market Place

lili suppLIES AND EQUIPMENT |||
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
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Most Complete
Source of
Labeled Compounds
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VOLK provides the greatest number
of radioactive and stable isotopically
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Complete Product Data Furnished
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If you've got asymmetric
carbon atoms

Our automatic polarimeter can analyse, follow the course
of, or control any reaction involving optically active reac-
tants, intermediates or products. In a nutshell, if what
you want analysed has asymmetric carbon atoms in it,
you can use our polarimeter.

It's an electronically controlled, self-balancing, photo-
electric polarimeter which employs the Faraday magneto-
optic effect to measure the rotation of the plane of polari-
zation of light passing through a sample.

Cincinnati Division

you've got a new
analytical tool.

Standard sample cells permit analysis of optically
dense solutions, very small specimens (16 u liter), and
samples requiring constant temperature control. Alter-
nate light sources between 450 mu and 750 mu may be
used. Precision is .0001° of arc; accuracy is = .0002°,
Measurements can be made in normal lighting with auto-
matic recording or digital presentation. For more infor-
mation, write us at 3625 Hauck Road, Cincinnati 41, Ohio.
Your inquiry will receive prompt attention.
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NEW A0 MICROSTAR...

your key to better photomicrography! |

It's no longer necessary to accept
photomicrographs that are crisply in
focus only in a small, pre-selected
area of the field of view. The new
AO Microstar™ Microscope’s unique
infinity-corrected optics provide a
visual image that’s amazingly flat
over the entire field. This superior
image quality means you now can
make photomicrographs that are flat
and in focus from edge-to-edge and
corner-to-corner of the print.

® Registered Trademark American Optical Company.

®tRegistered Trademark Polaroid Corporation

Camera work is easier, too. Visual
and photomicrographic systems are
parfocal ... you just focus the speci-
men through the eyepieces and snap
the shutter. Field coverage and film
magnification remain constant re-
gardless of changes in interpupillary
settings. No compensations to make.

Your choice of Polaroid®t back and
exclusive, inexpensive 35mm back
that provides both 2.8X and 5X film
magnifications. Polaroid 314" x
414" back and 35mm camera back
are used interchangeably with the
same lens and shutter assembly. New
Microstar also accommodates famous
AO 682 camera.

Ask your AO Sales Representative
to demonstrate the superior visual
and photomicrographic image pro-
duced by the new AO Microstar, Or,
write for descriptive brochure.

American @ Optical

COMPANY

INSTRUMENT DIVISION, BUFFALO 15, NEW YORK

IN PANADA write — P, O. Box 130, Postal Station R, Toronto 17, Ontario




