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Compact, lightweight servo-control-  capstan and the tension element. For
lable brakes capable of high torques are  example, a tension-multiplication fac-
being developed for incorporation into  tor of the order of 108 can be achieved
robot joints. A brake of this type is based by wrapping several turns of steel wire

partly on the capstan effect of tension el-  around a steel capstan. Heretofore, the
ements, which is described by the well-  capstan effect has been exploited in
known equation wound-spring clutches that operate in

Th/T) = eHb, an on-or-off fashion. In a brake of the

where T, is the higher tension at one  type under development, a control-
end and T, is the lower tension at the lable intermediate state of torque is
other end of a rope, belt, chain, or reached through on/off switching at a
other tension element that is wrapped  high frequency.

around a capstan so as not to slip; B is This work was done by Christopher S.
the total wrap angle in radians; and wis  Lovchik of Johnson Space Center, William
the coefficient of friction between the  Townsend and Jeffrey Guertin of Barrett Tech-

nology, Inc., and Yoky Matsuoka of Carnegie
Mellon University. For further information,
contact the JSC Innovation Partnerships Of-
fice at (281) 483-3809.

In accordance with Public Law 96-517,
the contractor has elected to retain title to
this invention. Inquiries concerning
rights for its commercial use should be ad-
dressed to:

Barrett Technology Inc.

625 Mt. Auburn St.

Cambridge, MA 02138

Refer to MSC-23389-1, volume and num-
ber of this NASA Tech Briefs issue, and the
page number.

¥ Automated Desalting Apparatus

By purifying field samples, this technology can be used for monito
applications in chemical, manufacturing, and farming industries.
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tem (ASPS), takes analytes that
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temperature solvent extraction and Column

introduces them into the desalting

column. After 20 minutes, the elu-
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techniques listed above. The cur-

rent apparatus including the com-

puter and power supplies is sturdy,

This system currently targets
amino acids. For these molecules, a
slurry of 1 g cation exchange resin in
deionized water is packed into a col-
umn of the apparatus. Initial genera-
tion of the resin is done by flowing se-
quentially 2-3 bed volumes of 2N
NaOH and 2N HCI (1 mL each) to
rinse the resin, followed by =5 mL of
deionized water. This makes the pH
of the resin near neutral, and elimi-
nates cross sample contamination. Af-
terward, 2-3 mL of extracted sample
is then loaded into the column onto
the top of the resin bed. Because the
column is packed tightly, the sample
can be applied without disturbing the
resin bed. This is a vital step needed
to ensure that the analytes adhere to
the resin.

After the sample is drained, oxalic
acid (1 mL, pH 1.6-1.8, adjusted with
NH4OH) is pumped into the col-
umn. Oxalic acid works as a chelating
reagent to bring out metal ions, such
as calcium and iron, which would
otherwise interfere with amino acid
analysis. After oxalic acid, 1 mL 0.01
N HCI and 1 mL deionized water is
used to sequentially rinse the resin.

has an approximate mass of 10 kg, The Automated Desalting Apparatus includes two mutli-

and a volume of about 20x20x2Q Portvalves, a diaphragm valve, and an ion exchange col-

. L umn. Six different solvents are required to both process
Cn_"l,_ and_ 'S_ undergoing further the sample and condition the column before and after
miniaturization. processing.
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Finally, the amino acids attached to
the resin, and the analytes are eluted
using 2.5 M NH4OH (1 mL), and the
NH4OH eluent is collected in a vial
for analysis.
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