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Snap-in columns 
The New Beckman Model 130 SpectrochromT' Analyzer Gradient pump 

Vl-nnflniinViL flln vr -w\nt-*Arnhatornete 

Automated Column Chromatography-in One Console 

For the busy investigator-here is a complete column chromatography console-the 

Spectrochrom Analyzer. It is at once an experimental laboratory which allows you 
to select the conditions you wish for chromatography of proteins, nucleoproteins, 
nucleic acids-and when you have found the best conditions-it becomes a routine 
instrument you program for automatic reproducible runs. 

The Spectrochrom Analyzer contains all the systems you need for column chromatog- 

raphy: a gradient system to program the desired gradient curve and flow rates; 
interchangeable fractionating columns which snap in place in seconds; a spectro- 
photometer to monitor continuously at any three wavelengths from 215 m, through 
the visible region; pH and conductivity monitors; a multi-channel recorder to show 
the results and conditions of the run; a refrigerated 250-tube fraction collector, and 
all the other components for automatic programmed operation. 

Best of all, the Spectrochrom Analyzer is backed by Beckman service. Our field engi- 
neers install the Spectrochrom Analyzer, train your operator, provide a year's service 
without additional cost. For more information on this new way to take full advantage 
of column chromatography in your research program, write for Data File 130-5 

Recorder 
Fraction collector 

pH and conductivity monitors 

INSTRUMENTS, INC. 

SPINCO DIVISION 
Palo Alto, California 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND. 



You can take your work to the 

HONEYWELL 8100 TAPE RECORDER 

or 

__ takeo 

WnrkV 

Completely portable, completely self-contained, the new Honeywell 8100 
recorder/reproducer offers instrumentation quality in a package you can carry 
from test to test with one hand. Or you can rack-mount the 8100, as shown at 
left with a Honeywell Model 1508 Visicorder Oscillograph. The 8100 contains 
all its own electronics, plus such convenience features as a built-in calibration 
panel and automatic switching of center frequencies. You can record analog 
data from DC to 10,000 cps on up to 8 data channels. And there's an optional 
built-in scope for monitoring data while you record. Available with either ? or 
2 inch tape. Weight only 85 pounds. Price from $5900 to $11,300. Write for 

brochure #2038 to Honeywell, Denver Division, Denver 10, Colorado. 

Honeywell 
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1963's oldest graduating class 

Not a youngster in the group. All are experienced engineers with Bachelor's Degrees. Many have 

Master's. Some PhD's. They're the 83 graduates of the Beckman Training Course. They're our new 

analytical instrument selling team. Our direct sales force. They can be especially helpful in 

solving your problems because each has worked in laboratories much like yours. Instrument 

application, they understand. Instruments, they know well. For that's all they have to sell. Test them. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 

Fullerton, California 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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Higher E>B in Newv 

T Rl:: - CARB? S pectrometers 

The "figure of merit" used in quantitative evaluation 
of the counting performance of liquid scintillation 
spectrometers is the factor of efficiency squared di- 
vided by background (E2/B)*. The instrument with 
the highest E2/B can achieve a desired statistical ac- 
curacy in the shortest counting time, or it can collect 
data to the greatest accuracy in a given time. 
New Tri-Carb Spectrometers have an E2/B approxi- 
mately 100% greater for tritium and 50% greater 
for carbon-14 than older type liquid scintillation 
spectrometers. These high figures of merit have been 
accomplished by both: 

(a) Increasing efficiencies 
(b) Reducing backgrounds 

INCREASED EFFICIENCIES 
New 3000 and 4000 Series Tri-Carb Spectrometers 
provide significantly higher counting efficiencies 
for low energy isotopes through the use of improved 
optics and advanced electronics with Pulse Sum- 
mation, an exclusive Packard development. 
A specially designed optical chamber maximizes 
light collection by transmitting the greatest number 
of photons from the liquid scintillation sample to 
the photocathodes of a pair of carefully selected 
and matched photomultiplier tubes. The use of 
13-dynode phototubes obviates the need for pre- 
amplifiers and permits the use of high speed elec- 
tronic circuitry for Pulse Summation. This results 

in a twofold improvement in the signal-to-noise 
ratio. Result: higher efficiencies than ever before 
possible with this type of counting equipment. 

LOWER BACKGROUNDS 
Background is significantly reduced by the im- 
proved electronics and by superior shielding of 
the detector. Ultra-high-speed coincidence resolv- 
ing time (30 nanoseconds) virtually eliminates 
background contribution from "accidentals", even 
when using more efficient photomultiplier tubes 
with inherently higher dark noise. 
Great care is taken to select only radioactively clean 
material for the detector shield. A minimum of 2 
inches of lead is provided in all directions, including 
the ends. "Graded shielding" of lead, cadmium 
and copper is especially effective in reducing back- 
ground from environmental radiation. 
By increasing efficiencies and reducing back- 
ground, new Tri-Carb Spectrometers achieve the 
highest possible E2/B. Thus, they permit the most 
accurate collection of data in a given counting 
time or, alternatively, the most rapid collection 
of data to a given accuracy, thereby effectively 
increasing actual counting capacity. 

Higher E2/B is just one of many significant new 
features available in Packard Tri-Carb Spectrometers. 
Ask your Packard Sales Engineer for complete details, 
or write for Bulletin. 

*N.B. Since there are substantial variations in standards (especially tritium) prepared in different labora- 
tories, it is important to use the same standard and blank in comparing the performance of two instruments. 

Paka rd I 
P 1xmar PACKARD INSTRUMENT COMPANYV INC. 

BOX 428 * LA GRANGE, ILLINOIS * AREA CODE 312 * 485-6330 

1 NOVEMBER 1963 537 



a microscope wnder th'e 
hutter. Focus the: same 
big items like wall: charts, 

camera head 90O.- The 

Industrial photogr 
was designed for -I 
versatile it::can:rmn 
of picture used in 
it in 90 seconds:- 
mental prototypes, 
rophotography an( 
few of its uses. 

B lack a nd -wh i 
4x5); are finished - 

tme-nt, 



Particle Accelerators 
and Space Research 

The effect of radiations encoun- 
tered in space on instruments, 
devices and materials is of major 
concern to space research. Steady 
progress in man's ability to pre- 
dict these variables is being made 
through the basic studies of High 
Voltage Engineering accelerator 
customers. 

Van Allen Radiations 
in the Laboratory 

Three different High Voltage 
machines demonstrate the scope 
of radiation research with acceler- 
ators. The first one is the KN-4000. 
This is the largest single-stage 
unit of convertible nature. It de- 
livers either 1 milliampere of elec- 
trons, or 400 ,Lamperes of positive 
ions up to a very stable 4 million 
electron volts. 

The KN-4000 machine produces 
a continuous beam of H+, D+, or 
He+ ions. Singly-charged ions of 
many gaseous elements may also 
be accelerated. The beam is mono- 
ergic, well collimated, and control- 
lable over a wide range of energy 
and current. It is suitable for a 
variety of physics research and 
applied radiation investigations, 

The KN-4000 can also produce 
better than 5 x 1012 thermal neu- 
trons per second with the B9 (d,n) 
B"? reaction, and thermal fluxes up 
to 10"1 neutrons/cm2-sec. X-ray out- 
put exceeds 3x 105 rads/hr., one 
foot from a gold target. By pro- 
ducing energetic gamma rays 
using a deuteron beam on a boron 
target, secondary electrons of use- 
ful intensity may be attained at 
well over the rated energy of the 
accelerator. 

The KN-4000's capability to pro- 
duce either positively charged 
protons or negatively charged 
electrons makes it readily pos- 
sible to duplicate the radiations 
of the Van Allen belts. 

Air insulated 100-500 KV accelerator 
delivers 10 milliamperes of protons or 
deuterons d-c or pulsed operation. 

sources for use as 4 million volt 
injectors for even higher velocity 
devices. 

Neutron Effects 
Simulated 

Simulating the Impact 
of Spacial Dust 

Micrometeroids? Here's another 
area of Space Research where the 
accelerator appears to be useful. 
The machine in question is the 
standard 2 MeV Van de Graaff volt- 
age generator modified by the cus- 
tomer to accelerate micron-size 
iron particles to velocities of 
30,000 ft/sec. 

All the basic radiations are produced 
by the 4 million-electron-volt Van de 
Graaff accelerator - d-c or pulsed 
operation. 

A micrometeroid accelerator test 
system, to be completed this sum- 
mer, will provide and accelerate 
to hyper velocities micron-size 
particles of iron and other mate- 
rials. This simulated "space dust" 
will impact on materials and 
equipment in vacuum. Physical, 
chemical and other changes in 
these targets will then be care- 
fully determined. 

Ion Physics Corporation will be 
developing special micrometeroid 

The KN-4000 and the 2 MeV Van 
de Graaff are already making 
names for themselves in space 
research. New and higher current 
machines are on the way. The 100- 
500 Kv air-insulated positive ion 
machine pictured above, for exam- 
ple, has neutron burst simulation 
as its raison d'etre. It will pro- 
duce 10 milliamperes of deuterons 
or molecular hydrogen H2+ for 
total fast neutron output of 2 x 
10'2/sec. in dc operation with suit- 
able targets, or it may be pulsed 
in the nanosecond or microsecond 
region. 

High Voltage is prepared to pro- 
vide detailed performance infor- 
mation on these machines. Or, is 
ready to explore with you totally 
new applications for accelerators 
in Space Research. Write telling 
us what you have in mind. 
Technical Sales, High Voltage 
Engineering Corporation, Burling- 
ton, Massachusetts. 
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Tightening Federal Budgets 
Last month William Carey, executive assistant director of the 

Bureau of the Budget, warned the 17th National Conference on the 
Administration of Research that the rapidly increasing research and 

development budgets of the past two decades have brought us to a 
level at which "reaction is at last setting in. It is apparent in the 
scientific community. ... It is apparent also in the Executive Branch 
of the Federal Government, where the budgetary pinch is becoming 
acute. And it is perhaps most spectacularly apparent in the Congress, 
where a mounting wail of frustration and uneasiness is being reflected 
in a rash of proposals to bring science and technology to heel." 

We have not reached a ceiling; most of the scientific and technical 
agencies will have more money for 1964 than they had for 1963. 
But Carey's warning must be taken seriously nevertheless. The House 
of Representatives recently supplied jolting evidence by cutting the 
1964 budget of the National Science Foundation by a whopping 45 

percent and by forbidding that agency to start any new programs. 
The Senate is now considering the NSF budget and, as it has in 

some other years, may vote a larger appropriation that will require a 
compromise between House and Senate levels. The Senate may do 
this, but so far it has had little encouragement to go above the House 
level; congressional files of telegrams and correspondence contain 
little evidence that scientists are objecting to the reduction in the NSF 

budget or to the restrictions on NSF operations. 
The House action constitutes an immediate test of how scientists 

will react to a sudden cessation of the growth trends of past years. 
But Carey's paper, which was presented before the House acted, went 
beyond specific budgets to deal with a problem that results from a 
slowing down of the rate of growth: the necessity of developing 
rational means of assigning priorities. Someone will have to adjudicate 
the competing claims of Big Science and little science; apportion 
funds among fields; weigh the relative merits of spending for research, 
for facilities, and for the improvement of teaching; and decide how 
much is justified for high-energy physics, for oceanography, for radio 
astronomy, and for other fields in which the costs for basic facilities 
are high. Some fur may fly before the decisions are reached, but in 
the process issues will be illuminated more clearly than they have been 
in the past. This will be good, but the decisions will still be painful. 

In all of this there are two clear warnings. One is that unless the 
university and research scientists, the cognizant agencies (NIH, NSF, 
and others), and the President's scientific and budgetary aides learn 
to collaborate effectively in making the necessary decisions on priority, 
Congress will make those decisions. The other is that the spokesmen 
for science are going to have to do their homework more thoroughly. 
We have grown lazy during the period of rapidly increasing appropria- 
tions. From now on it will be foolish to approach Congress with 
anything other than a strong and soundly documented case.-D.W. 
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With Chromaflex, it's that simple! 
So, to meet tomorrow's chromato- 
graphic needs, just add a column 
extender, select a new disc poros- 
ity, change the reservoir style, or 
the adapter type. "Tailor" basic 
columns to meet new needs with- 
out glass blowing. 

We've tried to think of everything. 
Reservoir solvents run down col- 
umn walls without disturbing ad- 
sorbent beds. Wetted connections 
are greaseless and of constant in- 

side diameter. Below fritted discs, 
mixing volumes are minimal. 

Dualap stopcocks are an extra 
bonus; barrels are smooth enough 
to use with TEFLON* plugs, yet 
have sufficient texture to retain 
lubricants for glass plugs. Varibor 
plugs are still another option to 
provide semi-needle valve control 
and remember settings from run 
to run. 

From top to bottom Chromaflex 

Columns are functional . . . flexi- 
ble. They are now an important 
part of more than 11,000 standard 
items that make up the Kontes line 
of fine technical glassware. 
The complete Chromaflex story is 
told in Bulletin CA-1. Write today 
for your copy. 

K ONTES E 
GLASS COMPANY^ 
Vineland, New Jersey 

*Trademark ot E. 1. Du Pont 



Packard has developed a method 

of producing CLEAN STEEL 

ENERGY (MeV) 



for Low Level Counting Facilities 

PACKARD INSTRUMIENT COMDPANYs -.NC 

BOX 428 * LA GRANGE, ILLINOIS * AREA CODE 312 - 485-6330 
Packard 



U.S. Patent No. 3,002,895 

Grow Aerobic and Anaerobic Cultures in the 

GYROTORY? 

INCUBATOR 

SHAKER 
Model G25 is a controlled temperature incuba- 
tor with continuous shaking action. Agitation 
speed is continuously variable from 140 to 
400 rpm. A heavy-duty motor drives the triple- 
eccentric-shaft stabilizer assembly which dis- 
tributes positive, rotary motion to every flask on 
the 18"x30" platform. This rugged apparatus 
provides cool, quiet, and smooth-runnin, 
operation with heavy workloads. Circulating 
heated air, the fully insulated unit maintains 
constant temperature; from ambient to 60?C., 
+ /0 ?C. It is adaptable for tubes, bottles, and 
other glassware, and is thoroughly reliable un- 
der continuouis operation. Alternate speed 
ranges and connections for gassing are also 
available. 

Overall Dimensions: 41" long 
x 25" wide x 29?/2" high 

UNCONDITIONAL 1 YEAR WARRANTY 

NEW BRUNSWICK SCIENTIFIC CO.; INC. 
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