
what 's in the bottle? Some batch-to-batch variability is inevitable in preparing rare biochemical inter- 

mediates. Now, so that you know exactly what you are using, SCHWARZ BIORESEARCH provides pertinent analytical 

data* describing "what's in the bottle" shipped to you. Our new catalog delineates SCHWARZ quality standards- 

which are based. on the National Research Council's criteria for biochemical. Have you received your copy? 
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New Products 

Fish reaction timer measures the in- 
terval between initiation of a stimulus 
to a fish and the start of its reaction. 
The equipment consists of a tank with 
an illuminated, checker-board patterned, 
translucent floor, a photomultiplier cell 
above the tank, a spring operated ham- 
mer which strikes a metal plate on the 
side of the tank, and an electronic 
timer. When a thread attached to the 
hammer is pulled, the hammer is re- 
leased and the electronic timer is started. 
The fish in the tank moves in reaction 
to the sound of the hammer, changing 
the amount of light received by the 
photomultiplier. The resulting signal 
then stops the timer and displays the 
reaction time in milliseconds on a dial. 
The equipment is relatively compact 
and transportable for use at remote lo- 
cations. Results of tests made with this 
device have already proved useful to 
fisheries biologists. As an example, two 
groups of fish were tested; one with a 
diet believed to be inadequate, the other 
with a normal diet. The fish with the 
normal diet reacted twice as fast (30 
msec versus 50 to 60 msec). Tests of 
this nature could be useful in arriving 
at an optimum diet for hatchery fish.- 
R.L.B. (Oceanic Instruments, Inc., Dept. 
S374, Houghton, Wash.) 

Dynamic capacitor electrometer 
(model 475) measures either small cur- 
rents or small voltages from a high- 
impendance source. Input polarity is 
either positive or negative and is switch 
selected from the front panel. Basic 
voltage sensitivities of the instrument 

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

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

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

The information reported is obtained from 
manufacturers and other sources considered re- 
liable. Neither Science nor any of the writers 
assumes responsibility for the accuracy of the 
information. 

Address inquiries to the manufacturer, men- 
tioning Science and the department number. 
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extend from 3 mv to 30 v full scale in 
a 3-10 sequence controlled by a single 
selection switch on the main panel. 
Three input resistors, 10', 10'", and 1012, 

ohms provide a 17-step range, not in- 
cluding overlap, of from 3 X 1 0" to 
3 X 1 0' amp full scale. The capacitor 
unit operates automatically in the reso- 
nant mode. Operational a-c or battery 
operation from four D-cells provides 
portability and fail-safe operation in 
event of power failure. Drift is said to 
be less than 15 percent of full scale in 
24 hours, noncumulative, on the most 
sensitive range, and proportionately 
less on other ranges.-J.s. (Victoreen 
Instrument Co., Dept. S318, 5806 
Hough Ave., Cleveland 3, Ohio) 

The model 5140 digital word gener- 
ator is designed to generate serial- 
binary information at bit rates to 1 
Mcy/ sec and word lengths up to 40 
bits. Output data are provided in either 
discrete pulse or non-return-to-zero 
format. Accuracy of all time-related 
parameters: clock period, clock pulse 
delay, and output pulse width, is said 
to be maintained within + 1 percent. 
To generate a binary word, the word 
is preset into 40 toggle switches. Bit 
spacing is adjustable between I usec 
and 10 msec. Output pulse width is 
adjustable from 200 nsec to 1000 Mtsec 
and output amplitude can be adjusted 
from 0 to 10 volts. Risetime is 20 nsec 
when operating into a 1000-ohm load. 
A delayed clock pulse output is provid- 
ed with fixed amplitude of -6 volts and 
adjustable duration from 0.2 to 0.8 
,usec. Delay is adjustable from zero to 
1000 usec. A gate output swings from 
0 to -6 volts in synchronism with the 
leading edges of the non-return-to-zero 
or pulse outputs of the first bit when 
the generator is operating in a one-word 
mode, and in synchronism with the 
second bit on succeeding words. Oper- 
ating temperature range is 00 to 500C. 
-J.s. (Rese Engineering Inc., Dept. 
S395, A & Courtland Sts., Philadelphia 
20, Pa.) 

A 4-, radiochomatogram scanner 
(model RSC-3 10, Scanogram III) uses 
anticoincidence circuitry to reduce 
cosmic-ray background to about & to 
12 counts per minute, accepts contin- 
uous paper strips up to 50 feet long, 
and scans both sides simultaneously in 
a gas-filled chamber, using windowless 
Geiger-Mueller detectors. Efficiency is 
1 to 2 percent for tritium and 5 to 10 
percent for carbon- 14. The system in- 
cludes a single-channel chart recorder 
with ten chart speeds. Optional features 
include electronic integration, a wide- 
grid recorder, and Mylar windows for 
high beta energies. The scanner is also 
available without the low-background 
circuitry or the recorder. Owners of 
current Scanogram I models can add 
the low background circuit and any of 
the optional features to their scanners. 
Bulletin P-3 10.-R.L.B. (Atomic Acces- 
sories, Inc., Dept. S334, 811 W. Mer- 
rick Rd., Valley Stream, N.Y.) 

Micro Dri-Bath designed for incuba- 
tion of minute samples of specimens is 
excellent for phosphatase analysis, mi- 
crobiochemical analysis, and micro- 
chemistry studies. Its use for pediatrics 
and geriatrics, where blood samples 
necessarily must be small, is ideal. The 
self-contained, specially designed con- 
trol is factory set to maintain specimens 
at a constant temperature of 370C. The 
bath will accommodate 28 test tubes up 
to 7 mm in diameter with 3/4 inch im- 
mersion of tubes. It is completely port- 

.. . . . .... .......... 

able. It requires a minimum of main- 
tenance and unlike the water bath, the 
problems of adjustment, cleaning and 
spillage are eliminated. It is compact 
(21/4 inches wide, 2 inches high, 81/2 
inches long).-R.L.B. (Thermolyne Corp., 
Dept. S336, Huff St., Dubuque, Iowa) 

Radiation detector for large-area 
samples (model 1180 flow detector) is 
designed for either Geiger or propor- 
tional gas flow operation and accommo- 
dates samples up to 41/2 by 4?1/ inches. 
It is furnished with three replaceable 
0. 15-mg! cm2 Micromil windows for 
efficient alpha and soft beta counting. 
Gold or aluminum coated 0.9-mg! cm2 
Mylar windows are also available. High, 
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uniform sensitivity is obtained over the 
entire window surface. This detector is 
recommended for counting air filters 
(either disks or sections of rectangular 
filters), large precipitates, residues, slur- 
ries, or liquids of low specific activity. 
It is also suitable for low-level counting 
when used in an anticoincidence shield. 
-R.L.B. (Nuclear-Chicago Corp., Dept. 
S332, 359 E. Howard Ave.. Des Plaines, 
Ill.) 

The model JM-2000 aerosol photom- 
eter is a self-contained instrument for 
the continuous measurement of mass 
concentration of particulate matter in 
the atmosphere. The meter reading is a 
function of the magnitude of small- 
angle forward scattering of light by 
particles dispersed in a gaseous medium 
continuously drawn through a dark- 
field illumination chamber. Logarithmic 
amplification provides a range of ap- 
proximately five decades, readings over 
the entire range being made on a single 
meter or recorder scale. By adding a 
contact meter, the instrument may be 
used in an alarm system.-J.s. (Phoenix 
Precision Instrument Co., Dept. S392, 
2803-05 N. Fifth St.. Philadelphia 40, 
Pa.) 

Battery powered sequence timer pro- 
vides switch closures and openings rang- 
ing from once every 10 minutes to once 
every 12 hours. A 4.5-volt battery pow- 
ers the timer for from 8 to 12 months. 
Accuracy is said to be ?10 sec/ day over 
a temperature range 300 to 140'F and is 
unaffected by voltage variations. The 
15-jewel driving movement is tempera- 
ture compensated and has shock-mount- 
ed pivot shaft bearings. A single-pole- 
double-throw switch is actuated by a 
cam mounted on the output shaft. Cams 
are available with 1, 2, 3, 4, or 6 
lobes. Switch closure times are adjust- 
able.-J.s. (Geodyne Corp., Dept. 
S396, 180 Bear Hill Rd.. Waltham 54, 
Mass.) 

The model 2619 cathode follower 
operates in the temperature range -65' 
to +500'F so that it may be mounted 
in close proximity to piezoelectric trans- 
ducers designed to operate at high tem- 
peratures thus avoiding loss of signal 
that would result if long cables were 
used to run from the high-temperature 
area to a lower temperature area. All 
electronic components are vibration 
isolated from the external housing 
and the instrument is resistant to a saw- 
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tooth shock pulse of 6 msec duration 
and I 00g amplitude. Output is linear 
to 5 volts r.m.s., 0.5 ma. Frequency 
range is less than 2 cy to 20 kcy/sec 
within ?2 percent with l00-kohm load. 
Size is 1 by 1 by 2.5 inches.-J.s. (En- 
devco Corporation, Dept. S394, 161 
East California Blvd., Pasadena, Calif.) 

Angle and angular rate measuring 
system is comprised of an optical unit 
and an electronic unit. In operation, 
light from a monochromatic point 
source passes through a grid, a beam- 
splitter, and a collimating lens and 
strikes a mirror mounted on the object 
whose rotation is to be monitored. The 
image is reflected back into the system 
where it is directed by another beam- 
splitter to a reference photosensor. The 
image is also reflected by the first beam- 
splitter through a second grid to a con- 
trol photosensor. As the object mirror 
rotates, the image of the first grid passes 
across the second grid which allows 
minimum and maximum amounts of 
light to reach the control photosensor. 
The output of the photosensor has a 
period of 12.8 arc-seconds, the angle 
subtended by the grid spaces. Digital 
output pulses are produced at 12.8 arc- 
seconds and an analog voltage output 
of 30 v/arc-second is also provided. 
Rate accuracy is said to be 0.0002 deg/ 
hr in less than 1 minute of time. An- 
gular accuracy is said to be +0.02 arc- 
second. The 2.5-deg range of the in- 
strument is extendable to 360 deg.- 
J.s. (Razdow Laboratories, Inc., Dept. 
S397, 72 Twelfth Ave., Newark 3, 
N.J.) 

Electrode paste formulated especially 
for electrocardiography and electroen- 
cephalography maintains a reliable skin- 
to-electrode contact for as long as 2 
days. It contains no abrasives or aller- 
gens and is nonirritating in short, long, 
or repeated use. It smooths on like a 
cosmetic cream, and does not run off 
or leave a messy residue. The packaging 
of "Translyte" in a plastic squeeze bot- 
tle enables the user to open, squeeze, 
and close the bottle with one hand.- 
R.L.B. (Electronic Medical Systems, 
Dept. S339, 1449 University Ave., St. 
Paul 4, Minn.) 

Micromanipulator "Sensaur" provides 
both coarse and fine adjustments in all 
axes with sufficient force for dissecting 
the toughest specimens. This is a vari- 
able ratio double micromanipulation in- 
strument with reduction ratios adjust- 
able from 20 to 1 to 2000 to 1 in the x-y 
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Calcification in Biological Systems 
AAAS Symposium Volume No. 64 

Edited by R. F. Sognnaes July 1960 
526 pp., 283 illus., $9.75, 

AAAS members' cash orders, $8.50 

This monograph deals comprehensively with the mech- 
anism of mineral deposition throughout the animal king- 
doni. Current research approaches, findings and hypoth- 
eses are presented lay investigators representing dis- 
ciplines ranging from physical chemistry and histochemis- 
try to electron microscopy and tissue culture. The cen- 
tra4 theme revolves about the question, "Why do certain 
normal and pathological tissues calcify?" 

The 22 chapters are organized in an evolutionary 
sequence; (1) calcification within unicellular organisms 
and various lower animals, that is, the shells of the 
nollusc, the gastrolith and exoskeleton of the lobster. 
the mineralizing leg tendon of the turkey and the otolithic 
organ of the rat; (2) elements and mechanisms involved 
in the calcification of cartilage, bone, dentin, enamel and 
various pathological concretions; (3) experimental obser- 
vations in organ transplants and in tissue culture; and 
culnuinating with (4) the physical and chemical nature of 
and relationship between the ultimate inorganic and 
organic building blocks most typical of normal calcifi- 
cation in the human organism. 

English Agents: Bailey Bros. & Swinfen. Ltd. 
West Central Street 
London W.C.1, England 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 

1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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MODEL R- 14 

ANIMAL RESPIRATOR 
FEATURES 

* Continuously variable rate and volume. Controls may be 
adjusted while respirator is operating 

* Dead air space in respirator eliminated 
* Valve system prevents mixing of inspired-expired air 
* Volumes to 500 cc per stroke 
* Replaceable cylinder assembly for small animals 
* Equipped to operate a CO2 Meter (Bulletin R-16) 
* Rate-6 to 60 strokes per minute 

Catalog No. 704887 Write for Bulletin R-14 

PLUnUa P ?IDaMDOLm 
Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 

the New Hitachi HS-7 
electron microscope 

Erb & Gray Scientific takes great pleasure in an- 
nouncing the new Hitachi HS-7 electron microscope, 
as shown at the recent International Meeting of the 
Electron Microscope Societies, in Philadelphia. This 
new instrument, with a guaranteed resolution of 15 
AU, magnification up to 50,000x, electronically, with 
condenser, and potentiometric focusing, provides a 
real advancement in electron microscopy. Many of 
the HS-7's features, such as interchangeable objec- 
tive apertures, have heretofore been found only in 
the most expensive research instruments. Please 
write or call for further information. 

ERB & GRAY SCIENTIFIC 
A Division of The Perkin-Elmer Corporation 

home office: 
854 S. Figueroa St., Los Angeles 17, Calif. 

5927 Riverdale Ave. 1103 Westgate Ave. 
New York 71, N. Y. Oak Park, Illinois 

4410 Richmond Ave., Houston 27, Texas 
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n TOOL 

CCHEST ! 

A finger and thumb. Those are the 

only "tools" you need to operate the 

versatile Beckman DB* Ultraviolet 

Spectrophotometer. They'll set wave- 

length and 100% line, change light 

source, slit programs, scanning time, 

reference and sample. Think of any- 

thing else? Chances are you can do 

that with a finger and thumb, too. 

Everything but pick up the DB-and 

that only takes two hands 

Fora demonstration of the easy-to-operate DB, 
contact your Beckman Lab Apparatus Dealer. 

Or write direct for Data File LUV-318-162. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

TIADEMARK a.s.s. Fullerton, California 
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axes and 32 to 1 to infinity in the z 
direction. Different ratios may be used 
on the two sizes as work may require. 
Direction of motion in relation to the 
hand motion can be reversed so that 
either stereo or standard microscopes 
can be used to give apparent tool mo- 
tion matching the operator's normal 
hand motions. Left-hand and right-hand 
chessman joysticks provide the high 
precision positioning in the x-y plane, 
while two levers control fine vertical 
movement. There is no lag in the me- 
chanical system, and the entire frame 
is damped with rubber mountings and 
felt pads to minimize transmission of 
vibration to the work stage.-R.L.B. 
(Aloe Scientific, Dept. S365, 1831 Olive 
St., St. Louis 3, Mo.) 

The model SD-100 synchronous de- 
tection system is designed for use in 
electron paramagnetic resonance equip- 
ment. It provides the excitation signal 
for the magnetic field modulation coil 
and contains all the necessary low-level 
amplification and signal processing cir- 
cuits to provide a direct voltage output 
indication of paramagnetic resonance. 
The instrument uses a phase modulated 
signal and coherent detection to achieve 
improved sensitivity and stability in 
slow-sweep investigations; conventional 
detection of continuous waves is avail- 
able for fast-sweep operation. Opera- 
tion frequency range is 80 to 120 kcy/ 
sec and excitation level range 1 mw to 
16 w. Excitation impedance level is 0.25 
to 400 ohms. Preamplifier sensitivity is 
-140 dbm. Input impedance is 1000 
ohms. Time constant selection is 0.01 
to 10 seconds.-i.s. (Triconix, Inc., 
Dept. S393, Bear Hill, Waltham, Mass.) 

The Projecto-Lab is a projecting 
comparator invaluable for study and 
comparison of small parts and assem- 
blies. With the lens included, it is a 
microprojector. The instrument pro- 
jects greatly enlarged silhouettes of ob- 
jects, chemical reactions or even micro- 
scopic forms of life, which then can be 
studied by single technicians or larger 
groups. It also serves as a copying de- 
vice since projected images can be 
quickly traced on paper or chalkboard, 
or even photographed for future ref- 
erence. It can be used as an overhead 
projector or a conventional projector 
for wall or screen. It accommodates 
film strips and 35-mm slides. The pro- 
jector measures 14 inches high; other 
specifications are 100 watts, 120 volts, 
80 mm focal length, three-element, 
f/3.5 anastigmat lens, and a blower for 

cooling projector. In leatherette case it 
measures 7 by 51/2 by 31/4 inches, and 
weighs about 3 pounds. Blower meas- 
ures 4 by 41/4 inches and weighs about 
4 pounds. Price $59.50 postpaid.- 
R.L.B. (Edmund Scientific Co., Dept. 
$364, Barrington, N.J.) 

Liquid scintillation paper chromato- 
graphic scanner combines the high sen- 
sitivity of liquid scintillation counting 
with automatic scanning of paper chro- 
matographic strips for determining low 
energy beta emitters such as carbon-14, 
tritium, sulfur-35, and calcium-45. Very 
high efficiencies of determination-50 
to 60 percent-are obtained with this 
technique. Tritium can also be deter- 
mined with an efficiency of 2 to 5 per- 
cent. When filter or chromatographic 
paper is wetted with a liquid scintilla- 
tion solution the paper becomes trans- 
lucent to the light produced by the 
radiation acting on the phosphor. When 
the wet paper is placed in close contact 
with a photomultiplier tube the radia- 
tion is converted into electrical energy 
with high efficiency. To scan a chromat- 
ographic strip continuously, the paper 
is fed between a reservoir containing the 
liquid scintillator and a 2-inch photo- 
multiplier. Liquid scintillation solution 
is slowly fed from capillary openings 
onto the paper, causing it to become 
translucent. The resulting scintillation 
flashes are read directly by the photo- 
multiplier. High efficiency is obtained 
because of the excellent geometry of 
paper in relation to the photomultiplier 
and a highly polished reflection surface 
located above the paper which reflects 
scintillation light back down through 
the paper into the photomultiplier tube. 
The paper is moved past the photomul- 
tiplier by a motor-driven spool operating 
at 0.5, 1.0, or 2.0 centimeters per 
minute. Auxiliary equipment includes 
power supply, amplifier, ratemeter, and 
recorder.-R.L.B. (NUMEC Instruments 
and Controls Corp., Dept. S335. Apollo, 
Pa.) 

Permanent magnet material (Alnico 
VIII) has more than twice the resist- 
ance to demagnetization of Alnico V 
and is substantially higher in both co- 
ercive force and maximum energy prod- 
uct than Alnico VI or VII. The new 
material is cast in shape and further 
formed by abrasive cutting or grind- 
ing, or both. It requires a magnetic heat 
treatment in order to develop its strong 
directional magnetic properties. It is 
hard, brittle material. Nominal data 
provided by the manufacturer include: 
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Br, 8700 gauss; H., 1450 oersted; BH 
(max.), 4.5 10" gauss-oersted; Bo 5200 
gauss (B/H=6.0); density, 0.265 lb/ 
in.%; electrical resistivity, 5OX10-" ohm- 
cm; reversible temperature coefficient, 
0.013 percent per degree centigrade; 
irreversible flux loss, 0.5 percent on 
cooling from 200 to -190'C, 1.5 per- 
cent on heating from 200 to +200'C; 
Rockwell-C hardness, 57/58. Some of 
the data are tentative and the tempera- 
ture characteristics are influenced by 
design configuration.-J.s. (Crucible 
Steel Company of America, Dept. 
S355, P.O. Box 88. Pittsburgh 30, Pa.) 

Warburg syringe manometers combine 
the recently introduced plastic microm- 
eter syringe with a short "U" tube to 
measure gas volume changes. The gas 
volume is measured by restoring the 
pressure to the starting point after the 
syringe barrel has been rotated until 
the fluid levels in the manometer are 
equal. The volume is then read from 
the micrometer in 0.2-/il divisions, to a 
capacity of 200 1A. Overall length of the 
manometer assembly is one-third that 
of the usual 300-mm manometers. The 
manometers are available for single 
vessel.or for differential pressure in two 
flasks.-R.L.B. (Roger Gilmont Instru- 
ments, Inc., Dept. S341, I Great Neck 
Rd., Great Neck, N.Y.) 

Geiger-Mueller survey meters are 
fully transistorized and operate on ordi- 
nary flashlight batteries (D cells). Plug- 
in printed circuit cards are used to 
simplify maintenance in the field. The 
weight, including the meter unit, probe, 
andcase,is4?/2 pounds. The model 2651 
has a side-window probe, for hard beta 
and gamma measurements, equipped 
with a revolving shield which cuts out 
beta radiation when desired. The model 
2652 has an end-window probe for 
alpha, soft beta, and gamma measure- 
ments. Alpha and beta measurements 
as low as 40 kev may be made, or a 
cap on the probe may be used to shield 
out alphas and betas, thus permitting 
gamma surveying only. Both probes 
may be purchased separately. A color- 
coded meter scale has seven overlapping 
ranges up to 100 mr/hr and 150,000 
cpm. Selectable time constants on the 
most sensitive ranges allow fastest re- 
sponse times consistent with accuracy. 
The probe may be used in the adjust- 
able, all-position mount on the case or 
held free at the end of a 40-inch coiled, 
retractable cable. A miniature earphone 
for aural monitoring and a calibration 
source are also supplied. The instrument 
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When 
GREATER INTENSITY 
is neededR R. 
Cell disruption of bacteria; preparation of 
difficult-to-dissolve substances; emulsifica- 
tions . . . this is when you need the higher 
output of the Biosonik Probe! No other unit 
meets the 120-watt output or 240-watt peak 
capacity. And remember, this higher power 
means shorter runs. 

Power level of the air-cooled Biosonik 
Probe is easily adjustable from zero to peak 
and provides accurate repeatability. 

Exclusive magnetostrictive transducer 
gives higher efficiency, mechanical stability 
and exceptional heat dissipating character- 
istics ... assures long, trouble-free life. 

It's strictly hands-off operation. Included 
in the low $798 price is a support stand and 
universal clamp to hold the Probe in any 
position during processing. 

Find out about this new Biosonik Probe 
write today for complete information. 

e NEW 
BIOSONIK? 

PROBE 

Sce tii, In_ 

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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is designed for laboratory monitoring, 
radiological, and health physics applica- 
tions. The 2650 series is suitable for 
civil defense work.-R.L.B. (Nuclear- 
Chicago Corp., Dept. S337, 359 E. 
Howard Ave., Des Plaines, Ill.) 

Fluorescence attachment for Beckman 
DU and DK spectrophotometers re- 
places the standard source unit on these 
instruments. The sample in a test tube 
is illuminated with ultraviolet light 
from a high-efficiency, low-pressure 
mercury lamp. A fluorescent phosphor 

in the lamp converts the energy in the 
mercury resonance radiation into a 
continuum of longer wavelength ultra- 
violet light. A Schott UG- 11 filter elim- 
inates visible radiation and transmits 
a higher percentage of the ultraviolet 
light, below 400 mMk. Light from the 
sample at 90 deg from the incident ra- 
diation enters the spectrophotometer for 
measurement of spectra or intensity at 
a selected wavelength. When used as a 
fluorometer the ultimate sensitivity is 
given as 0.5 parts per billion of quinine 
sulfate. The sample housing may be 

r 

Hyland Clinical Chemistry Control Serums are useful as CONTROLS, 
run in parallel with unknowns as checks on equipment, reagents and 
technic, or as STANDARDS to calibrate equipment and standardize 
reagents. Prepared from freshly drawn human blood, they have the 
same natural constituents as your specimens. Freeze-dried for 
stability, they are prepared for use simply by the addition of dis- 
tilled water. After reconstitution they remain stable for five days 
(except for glucose) when stored under refrigeration. 
Normal Clinical Chemistry Control Serum: 5 ml vials, box of 6 vials 
(list no. 45-030) at $9.00. Abnormal Clinical Chemistry Control Serum: 
5 ml vials, box of 6 vials (list no. 45-015) at $9.00. Supplemental 
Clinical Chemistry Control Serum: 5 ml vials, box of 3 vials (list no. 
45-040) at $5.50. HYLAND LABORATORIES 

4501 Colorado Blvd., Los Angeles 39, Calif. 
Branch Office: 160 Lockwood Ave., Yonkers, N.Y. 

01t) 

.ORMALABNORMAL SUPPLEMENTAL 

CLINICAL CLINICAL CIIA 
C~tEMITRY CHMISTRY CHEMISTRY 

CONMITROL CONTROL CONTROL 
SERUM ERIJM SERUM 

PROVIDING NORMAL PROVIDING ELEVATED PROVIDING 
VALUES FOR: VALUES FOR: VALUES FOR: 
Albumin AAmnylae Butanol-extraectable 
Calcium *Alkaline Phosphatase Iodine 
Chloride Bilirubin Cholesterol Eaters 
Cholesterol Calcium Cholioesterase 
Creatinine Chloride Electrophoreuls 
Globulin Creatinine Iron 
Glucose Glutcoa Iron Binding Capacity 
Non-protein Nitrogen *Lactic Dehydrogenase Lipid, total 
Phosphorus, inorganic Non.protein Nitrogen Magnesium 
Potassium Phosphorus, inorganic Phospholipid 
Protein-bound Iodine Potasdioa 
Protein, Total Protein-bound Iodine 
Sodium Sodium 
Transaminase (SGO.T) *Transaminase (SGO.T 
Urea Nitrogen Urea Nitrogen 
Uric Acid Uric Acid 

Values /or those components represent actual enzyme activity. 
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water-cooled for temperature sensitive 
materials and paper chromatogram 
strips 1/2 by 13/8 inches can be placed 
in the sample holder.-R.L.B. (Beckman 
Instruments, Inc., Scientific and Proc- 
ess Instruments Division, Dept. S363, 
Fullerton, Calif.) 

Miniature multichannel oscillograph 
recorders are available in three models 
recording on 35-mm, 60-mm, and 70- 
mm film with 9, 15, and 18 channels, 
respectively. The instrument uses inter- 
changeable pencil galvanometer ele- 
ments with sensitivity 1.53 MAa/cm at a 
natural frequency of 40 cy/sec. Fre- 
quency response is d-c to 6000 cy/sec 
natural frequency. Two ranges of five 
film transport speeds from 0 to 12 in./ 
sec are provided by interchangeable 
gears. Chart capacity is 50 feet for 
paper and 35 feet for film daylight 
loading in interchangeable automatic 
cassettes. A 200-foot magazine is avail- 
able as an accessory. A time base driv- 
ing one or two galvanometers can be 
built in. Light spots may be deflected 
from the film plane to a spot setting 
screen. Trace identification is provided 
on color film by individual color filters 
and on monochrome film or paper by 
a built-in sequential trace breaker. 
Trace width is 0.006 inch. According' 
to the manufacturer, reading accuracy 
can be as high as ?0.1 percent in the 
70-mm instrument and +0.2 percent in 
the 35-mm instrument when trace ex- 
cursions need not be limited. Size of 
the nine-channel instrument is 9.8 by 
4.12 by 2.75 inches and of the 18- 
channel instrument 9.8 by 4.12 by 4.12 
inches.-J.s. (Techne [Cambridge] 
Ltd., Dept. S401, Brunswick Pike, 
Princeton, N.J.) 

Dosimeter that will detect as little as 
0.1 r is based on the thermoluminescent 
property of manganese-activated fluo- 
ride crystals which will trap electrons 
in lattice defects caused by radiation. 
The amount of trapping, and therefore 
of luminescence, is said to be directly 
proportional to the amount of radiation. 
The crystals can be neutralized after 
they have been read. Dosimeter units 
have been developed in the form of flat 
plaques and needles. A readout unit 
measures the accumulated dose from 
0.1 to 10 kr. The unit consists of a 
heater to bring the dosimeter up to 
luminescence temperatures, a multiplier 
phototube, an amplifier, and an output 
indicating meter.-J.s. (Metcom, Inc., 
Dept. S406, 76 Lafayette St., Salem, 
Mass. ) 
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-PERSONNEL PLACEMENT- 

CLASSIFIED: Positions Wanted. 25f per 
word, minimum charge $4. Use of Box 
Number counts as 10 additional words. 
Payment in advance is required. 

COPY for ads must reach SCIENCE 2 weeks 
before issue dote (Friday of every week). 

DISPLAY: Positions Open. Rates listed be- 
low-no charge for Box Number. Rates 
net. No agency commission allowed for 
ads under 4 inches. No cash discount. 
Minimum ad: 1 inch. Ads over 1 inch 
will be billed to the nearest quarter 
inch. Frequency rate will apply only to 
repeat of same ad. No copy changes. 
Payment in advance is required except 
where satisfactory credit has been es- 
tablished. Send copy for display adver- 
tising to SCIENCE, Room 1740, 11 West 
42 St., New York 36. 

Single insertion $50.00 per inch 
4 times in 1 year 48.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENC8 4 weeks before dote of 
issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
SC I ENCE 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

||||||||||||||POSITIONS WANTED |||||||||||| 

Biochemist, Ph.D., varied experience, desires 
position with hospital or pharmaceutical com- 
pany; East preferred. Box 208, SCIENCE. 10/12 

Biologist, Fisheries Biologist, B.S., M.S. Publi- 
cations; 3 years' research experience, desires 
faculty appointment to teach general biology, 
zoology and possibly fisheries. Box 197, SCI- 
ENCE. X 

Cardiovascular Investigator. Extensive experience. 
Research on cardiovascular physiology-pharma- 
cology, coronary circulation-hemodynamics, ex- 
perimental atherosclerosis, microcirculation, nu- 
trition. Available, desires academic position in 
research, teaching-research. Publications. Box 
172, SCIENCE. X 

Editor, can make scientific writing, research 
results more readable. Formerly with U.S. For- 
est Service. Seeks assignments by mail. Wendell 
Smith, Orleans, Mass. 9/28 

Microbiologist. Ph.D. Molecular biology, trans- 
duction, transformation, tissue culture, virology. 
Seeks department with strong nucleic acid bio- 
chemistry orientation. Box 209, SCIENCE. 10/5 

(a) Ph.D. Pharmacology (bacteriology, toxicol- 
ogy), strong academic, industrial background; 
CNS interests; prefers teaching, research. (b) 
M.S. Zoologist (physiology, mathematics, phys- 
ics), prefers teaching with research to complete 
doctorate requirements. (Please write for infor- 
mation regarding these and other scientists, senior 
and junior, in all fields; nationwide and very 
active service.) Science Division, The Medical 
Bureau, Inc., Burneice Larson, Chairman, 900 
N. Michigan Avenue, Chicago 11, Illinois. X 

Illil~iiiilllTIIPOSITIOXNS O}PE2N Iiiiiiiiiiiii 

iilllilllllllllPOSITIONS OPEN 11111111111111 

DYNAMIC EMPLOYEE-OWNED BIOLOGI- 
CAL RESEARCH ORGANIZATION HAS IM- 
MEDIATE OPENINGS- 

PHARMACEUTICAL CHEMIST-To direct 
independent research program on drug for- 
mulation and quality control. Program will be 
continuing and offers advancement oppor- 
tunity. 
PHARMACOLOGIST-To head up toxicology 
group and establish research effort in devel- 
opment of new pharmacology methods. 
VETERINARIAN-For research-oriented DVM 
to gain valuable experience in all aspects of 
primate colony work. Will work closely with 
staff physicians in developing new techniques 
for neonatal monkey care. 
VIROLOGIST-Challenging opportunity for 
experienced Ph.D. as project director on onco- 
genic primate study. 

Join fast-growing research team located near 
Washington, D.C., and large academic com- 
munity. Call collect 703-532-7303 or send 
rnsumes.-All inquiries confidential. 

Bionetics Research Laboratories, Inc. 
205 West Jefferson Street 

Falls Church, Virginia 
An Equal Opportunity Employer 

MELPAR'S expanding Research 
Division offers excellent oppor- 
tunities for professional ad- 
vancement to qualified . . . 

GEOCHEMISTS 
. . . with advanced degree and 
experience to participate in the 
evolution of research techniques 
and the design of instrumenta- 
tion for extraterrestrial explora- 
tion 
Write in confidence to: 
JOHN A. HAVERFIELD, 
Manager Professional Placement 

MELPAR , INC. 
A Subsidiary of Westinghouse Air 

Broke Co. 

3349 Arlington Blvd., 
Falls Church, Va. 

an equal opportunity employer 

I 
(a) Ph.D. Histochemist, supervise chemistry lab- 
oratory, graduate courses, research; cytology 
background; southwestern university. (b) Phar- 
macology faculty appointment, biochemical re- 
search; central medical college; to $9000. (c) 
M.S./Ph.D. Microbiologist, food poisoning 
studies; industrial; central. (d) Clinical Bio- 
chemist, Ph.D., some microbiology preferred; 
several California hospitals and laboratories; 
$12,000. (e) Ph.D./M.S. Research Histologist; 
autoradiography, freeze-dry technique; some 
teaching; Mideast university. (f) B.S./M.S. Re- 
search Assistants; health sciences; Mideast uni- 
versity. Please write Science Division, The Medi- 
cal Bureau, Inc., Burneice Larson, Chairman, 
900 North Michigan Avenue, Chicago 11, Il- 
linois. X 

~ ~ ~ ~ ~ ~ ~ ~ .. ..... . . 

I - -_ 

basic Histochemist/Psychologist :i 
Physiology department requires ex- research with endocrinologists, bio- j 
perienced Ph.D. or equivalent for chemists and pharmacologists. 

bscresearch in histology and histo-I I and cytochemistry in experimental Liberal benefit program includes paid 
K production of disease-like conditions relocation, medical and life insur- l 

for basic studies on physiology of dance. I 
S hormones and drugs. Send resume and salary require- | 
0 ? Independent as well as collaborative ments to Employment Department I 

WARNER-LAMBERT RESEARCH INSTITUTE | 
| Morris Plains, New Jersey An Equal Opportunity Employer | 

?E BR 
28 SEPTEMBER 1962 

GRASSLANDS 
Editor: Howard B. Sprague 1959 

6" x 9", 424 pp., 37 illss, index, cloth. 
Price $9.00, AAAS members' cash or- 
ders $8.00. AAAS Symposium Volume 
No. 53. 

This- volume is intended as a review of 
knowledge on many aspects of grass- 
lands resources. The 44 authors were 
selected by their own professional col- 
leagues as being particularly competent 
to present the respective subjects. 
Thirty-seven papers are arranged under 
these chapter headings: 

1. Sciences in Support of Grassland 
Research 

2. Forage Production in Temperate 
Humid Regions 

3. Engineering Aspects of Grassland 
Agriculture 

4. Forage Utilization and Related Ani- 
mal Nutrition Problems 

5. Evaluation of the Nutritive Signifi- 
cance of Forages 

6. Grassland Climatology 
7. Ecology of Grasslands 
8. Range Management 

British Agents: Bailey Bros. & Swinfen, Ltd., 
Hyde House, W. Central Street, 

London, W.C.1 

AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 

.... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~. ..._.. 

UKITROW'S MId9ISAI 
magkes...teaching acsi..er... 

e.a.r ...... ....... n.i g fast ..er! 
Here is a teaching microscope with built- 
in features to aid the instructor and 
student, yet priced for school budgets. 

* Comfortably inclined eyepiece ro- 
tates 3600 permitting two persons 
to share the same instrument, make 
comparisons, discuss results 
H *igh intensity illuminating system 
with built-in transformer base 

- Substage condenser with aperture 
iris diaphragm assures correct and 
brilliant illumination at all powers 

-^.jju - Low positioned coarse and fine 
focusing controls with protective 
stops to prevent damage to objec- 
lives or slides 
Large stage projects beyond objec- 

>M;- l a* tive preventing accidental damage 
Three parfocal achromatic ob- 
jectives 4X, lOX, 40X of pro- 
fessional quality with full numer- 
ical aperture and resolving power 
... three eyepieces 5X, 1OX, 15X . gives magnifications from 20X 

-~~~~ l~~OX widefield eyepiece now op- 
tionally available gives large, 
flat field of view and desirable 
magnification 

FREE 10-DAY TRIAL 

($.~0~ItttI~tSS ~ Even higher discounts on 
quantities more than 10. 

IPlease rush UNIlTRON's Microscope Catatol 4F-4 
I Name 3 
* Company 3 
I Address I 

|City State______ I 
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OPENINGS IN TRAINING PROGRAMS 
in Radiation Biology-Physics-Therapy 

Instructor: Ph.D. biochemistry with interest in 
nucleic acid-protein metabolism; to join re- 
search and graduate training group, cooperate 
in teaching radiobiology. 

Traineeships: Predoctorates and postdoctorates in 
radiation biology or physics; postdoctorate 
(M.D.), radiotherapy. 

Large northern Midwest state university, near 
center of campus. 

Box 200, SCIENCE 

Biochemist (Ph.D.) to operate clinical labora- 
tory and conduct medical research. Biochemist 
(Ph.D.) to teach radioisotope techniques courses. 
Opportunity for research. Biochemist (M.S.) to 
perform medical research experiments and studies 
in field of immunology. Health Physicist with 
degree in biology, chemistry, or physics and 
health physics training or experience to assist 
with all phases of radiation safety program. For 
information and application write: Oak Ridge 
Institute of Nuclear Studies, P.O. Box 117, Oak 
Ridge, Tennessee. An Equal Opportunity Employer 

ANALYTICAL CHEMIST 
Laboratory position available for chemist with Ph.D. and up to 5 years' 
experience in organic or inorganic analysis for research and development 
assignments. 

Scientific background should include knowledge of and experience with all 
modern analytical techniques, instruments, and equipment. Candidate must 
develop analytical methods and techniques for diversified research and 
development projects utilizing spectrophotometry, gas chromatography, 
vapor fractometry and other analytical equipment. 

Candidate should have some teaching background to assist laboratory 
personnel in the solution of molecular theoretical problems. 

Most satisfactory scientific environment with liberal employee benefits in- 
cluded. Kindly forward completed resume to Employee Relations Department: 

JOHN H. BRECK, INC. 
115 Dwight Street 

Springfield 3 Massachusetts 

Opportunities in Experimental Therapy 

Excellent working conditions in new, well-equipped research facilities at 

North Chicago, Illinois. All the benefits and advantages of a large and 

progressive pharmaceutical industry research organization. 

General Pharmacologist: Young, recent Ph.D. graduate to work on 

general pharmacodynamic problems. Background in analgesia or in- 

flammation helpful. 

Cellular Physiologist: Ph.D. or M.D. to head group in Cellular Physiology 
Section of Pathology Department. Requires firm background in general 

physiology. Tissue culture experience desirable but not essential. 

Ample equipment for micromanipulation and biophysical experimenta- 

tion. Would consider experimental embryologist. 

Neurophysiologist: Ph.D. or M.D. with clinical experience in neuropsy- 
chiatry and pharmacological methods to do basic research. Standard 

electronic equipment available. 

Neuropharmacologist: Ph.D. or M.D. with background in neuroanatomy 
and pharmacology. Requires specific knowledge of basic experimental 

neurological methods including standard electrophysiological orientation. 

Endocrinologist: Recent Ph.D. graduate with training in biochemical 

aspects of steroids and other substances related to hormonal action. 

Cardiovascular Pharmacologist: M.D. with clinical research experience 
or Ph.D. with training in modern cardiovascular research methods. 

Send resume and salary requirements to Mr. Robert D. Flinn, Employment 

Manager, ABBOTT LABORATORIES, North Chicago, Illinois 
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BIOLOGICAL 

SCIENTOIPST 
IMAGINATIVE, ENERGETIC Ph.D. 

-with solid training in pre-clinical sci- 
ences and concentration upon biochem- 
istry; able to work effectively with sci- 
entists in a broad range of disciplines 
and managerial personnel. 

THE JOB: 

Critical evaluation and creative use of 
scientific data derived from laboratory 
and clinical investigations with particular 
emhasis upon new compounds submitted 
for evaluation by academic and foreign 
industrial sources. 

Send complete resume includ- 
ing salary requirements -to- 

W. R. HALL, Employment Manager 

SMITH KLINE & FRENCH 
L A B O R A T O R I E S 

1522 Spring Garden Street 
Philadelphia 1, Pa. 

An Equal Opportunity Employer 

The Market Place 
DISPLAY: Insertions must be at least 1 

inch in depth. Weekly invoices will be 
sent on a charge account basis-pro- 
vided that satisfactory credit is es- 
tablished. 

Single insertion $60 per inch 
4 times in 1 year 55 per inch 

13 times in 1 year 50 per inch 
26 times in 1 year 50 per inch 

PROOFS: If copy is to be set, and proofs 
submitted for approval, complete copy 
and cuts must be received 4 weeks in 
advance of issue date (Friday of each 
week); complete plates no later than 3 
weeks in advance of issue date. 

11111111!BOOKS AND MAGAZINES||||||||| 

Your sets and files of 
scientific journals 

are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, CANNER'S, Inc. 

Boston 20, Massachusetts 

SUPPLIES AND EQUIPMENT 

1919 - 1962 
LaMotte Chemical 

Chestertown, Maryland, U.S.A. 
Specialists in 

Colorimetric Techniques 
Reagents-Standards-Comparators 

Send for Illustrated 
Controls Handbook Dept. H 

* HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 

For further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8169 South Spaulding Ave., Chicago 29, III. 
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Copaeaheunqu 

ato.C om pa re the heavy7 

action. t < : i g rut a ~~~~~~~~~~~~~~~~~~~~rei nforci ng bead that 

.. 

3 ?. ; . | * | 
~~~~~~~~~~~~~~~the lab and in wash- 

? 9g 8 ~~~~~~~~~~~~~~~~~~~~~~~ing operations. 

S g !: s ~~~~~~~~~~~~~~~~~~~Comnpare the instant 

~~~~~~~~~L.... ... ------------ it~iiten................... - 

; ............... . .. ..extra large m markings. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. . . . .. .. .. .. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. ............ .. .... --..l 

Compare.the new matte . --- . --. 
finish on larger mark- - . 1. . 
ing diamond, easier to :;- 
mark easier to wipe::;. 
clean, easier to read. : : :: :: .. .- 

, .- . . . .. ,. . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ............. .... .......... 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . .. .. ... ..... ;:. . A.. .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. .. .. .. . ........ 

Compare uniform wall .; 
thickness that provides e -tt I . - - - -; . 
greater mechanical:.:- 
strength. S ........ l 

. . . . ... .. W. .. . . . . 
. ....... .... .. .. .. 

Compare the extra 

_E .and bottom that cuts 

; ~~~~~~~~~~~~costly breakage. 

Kimax Petri Dishes . . . 

Stand up a Kimax Beaker, Erlenmeyer, or Petri ' : Bottoms and covers marked for faster sorting. Index arrows speed 
Dish side-by-side with other laboratory glassware. series diutiongprocedures. 

See for yourself why Kimax Brand glassware , Kimax Erienmeyer Fiasks.. 

gives you more value, more life. _ XUniform glass thickness protects 
* 5'' ~~against thermal and mechanical 

You get more of the better things firt from Kimble. "-<__- shock. Heavy bead protects lip 
against chipping. 

KIMBLE LABORATORY GLASSWARE IOWENS-ILLINOIS 
AN PRODUCT |GENERAL OFFICES * TOLEDO 1> OH IO 



AO Offers Low-Cost Stereophotomicrography 
.a. in just three easy steps 

m1im 
woe~~~~~~~~~~~~00 Z* _ 

I SET the focusing adjustment on your AO Spencer 
Cycloptic Stereoscopic Microscope, to bring specimen 
into sharp focus. Camera is mounted directly to Cyclop. 

tic .. out of the way. . ready for instant use. 

~I_ 

-7 

i SNAP shutter with cable release. You photograph 
the sharp three-dimensional image exactly as you saw 
it. Your film processor will supply stereo mounted 

photographs. Now you have permanent, three-dimen- 
sional photomicrographs, in black-and-white or color, 
for future reference. 

SWING the mounted 35mm Graflex Stereocamera 
into position over eyepieces. Designed exclusively 
for Cycloptic, special compensating prisms in adapter 

unit render camera parfocal with microscopes' optical sys. 
tem. Set camera for bulb exposure. No further adjustment 
is necessary. 

The full-size Graflex Stereoviewer, with built-in light 
source, completes this easy-to-use 3-D photo pack- 
age. You can review your findings over and over 
again . . . anytime ... anywhere. Here is everything 
you need for three-dimensional photomicrography 
... unique... easy-to-use. Available only from Amer- 
ican Optical. 

Ask your AO Sales Representative or write: 

F Dept. 14 0 Please send full information on AO Spencer 637 Stereo- 
camera attachment. zAkm erican / upIptical c C1 Also include information on AO Spencer Cycloptic I Stereoscopic Microscopes. 

COMPANY Name I 
X INSTRUMENT DIVISION, BUFFALO 15, NEW YORK Address I 
I City Zone State 
I IN CANADA write - American Optical Company Canada Ltd., Box 40, Terminal A, Toronto, Ontario. 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 


