








In medieval England, length of a rod was
determined by lining up the right foot, heel to
toe, of 16 men selected at random as they left
church on Sunday morning. This became the
standard measurement for that village.
Needless to say, there was a lot of confusion
determining borders and pastureland between
villages.

Nowadays, maintaining standards is one
of the most exact and demanding of sciences
since it serves all science. Sandia’s
Measurement Standards Department 7450
under Jim Jones maintains a primary
standards laboratory serving the AEC’s
complex of nuclear weapons research,
development and production agencies.

“The principal missions of the primary
standards laboratory are the development of
new measurement standards and systems,
maintenance of the primary reference
standards for the member laboratories, and
performance of technical surveys and audits
to assure adequacy of measurements made by
member laboratories,” Jim says. “We also are
available as consultants on special high
accuracy measurement problems.”

Sandia’s primary lab certifies more than
3000 reference standards and instruments
annually. Accuracies to a few parts in a
million are common in standards work, both
in physical standards and electrical standards.

Physical standards length, mass,
humidity, pressure, temperature, alpha
radiation, neutron pulses, etc. — are the

responsibility of Physical Standards Division
7451 under Bob Erickson. John Southwick
and Electrical Standards Division 7452 are
responsible for standards of resistance,
capacitance, inductance, voltage, pulse
voltage and pulse current, microwave
impedance, etc.

They work closely with the National
Bureau of Standards (NBS) in Washington,
D.C., and Boulder, Colo. All of the physical
standards and measurement instrumentation
in Sandia’s primary laboratory are certified
and calibrated with NBS periodically. These,
in turn, are used to calibrate and certify the
standards and instruments used by the
standards laboratories of the 15 nuclear
weapons agencies in the AEC complex.

“We work to highest possible accuracies,”
Bob Erickson says, ‘“‘in everything —
temperatures, pressure, vacuum, acceleration
. . . . We can measure a gas leak so small
that it would take 323 years to fill a volume of
one cubic centimeter, a space about the size of
a sugar cube. Much of our work is in areas
where the National Bureau has not
established standards. Pulsed neutrons, for
instance. So we establish working standards in
these areas for the complex.”

Sandia has also made innovations in
electrical standards. The Kerr cell system
which makes high voltage pulse
measurements, was conceived in Division
7452 and later refined and adopted as a
national standard by NBS. Sandia has
perfected a portable standard volt, contained
in an extremely stable environment oblivious
to outside temperatures and pressures, and an
automated standard cell comparator system.

Dave Braudaway (7452) was instrumental
in this work and is currently on temporary

assignment with NBS in Washington to aid in
design of an automated standard cell
comparator for NBS use that will resolve one
part in 10¢,

This illustrates the close working
relationship with Sandia to NBS. Several
Sandians serve on national standards
committees including President Hornbeck
who is chairman of the National Academy of
Sciences Institute for Basic Standards and a
member of the executive committee of the
Standards Evaluation Panels advising NBS.

BOB McCALLUM works on equipment in the high voltage laboratory before calibrating high

voltage divider instruments.

TUNGSTEN LAMP of a known brightness temperature is used by Roy Winter to calibrate an

optical pyrometer.

Joe Moody (7451) helped write a basic
textbook for the standards profession and has
served on several national committees
studying problems relating to the U.S.
conversion to the metric system.

Photographs on these pages show the
variety of advanced equipment and
technology used by Department 7450 in its
work. They can measure anything. And just in
case you need an Egyptian cubit to build a
pyramid, they have one of those too. ® dg
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JAY CHAMBERLAIN examines a standard
leak — a glass vessel which leaks helium
gas at a known rate. The standard is used
to calibrate leak detection equipment.

SPECIAL MEASUREMENTS PROJECT is conducted by Bob Foster to
calibrate high temperature sensors used in reentry vehicles.

NEUTRON DETECTORS used by agencies throughout the AEC are
calibrated by Dick Eifert. Where the National Bureau of Standards

NORM ELLIOTT adijusts the target assembly of a Cockcroft-Walton
accelerator used to calibrate pulsed neutron detection standards.

IN SPECIAL SCREEN ROOM of the microwave measurements laboratory, Bob
Moyer makes attenuation measurements. The area is screened completely
from random RF noise.

has not established standards, Sandia provides working standards
consistent within the AEC.

JOE MOODY, an authority on length and
mass measurements, displays a few
primary standards. The measuring balls
are used to compare and calibrate
special geometry.

USING THE primary lab’s two-pressure
humid atmosphere generator, Bill Huff
calibrates instruments which measure
relative humidity.

DAVE BRAUDAWAY displays components
of a portable standard volt which he
developed. He is currently on temporary
assignment with NBS helping develop an
automated standard cell comparator.












