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INTRODUCTION 

The Lawrence Berkeley Laboratory (LBL) carries out a multifaceted research 
program, from basic studies of the nature of the atom and the cell to the development of 
advanced materials, new instruments, and new energy sources. Some research groups at 
the Laboratory, such as the Center for Advanced Materials, focus on research with direct 
applications to the needs of industry. 

The Laboratory has a long history of invention and development, beginning with the 
work of its founder, Ernest 0. Lawrence, in particle accelerators. Its programs reflect a 
strong tradition of basic scientific research, coupled with excellence in engineering. 
Through five decades of scientific leadership, LBL has earned an international reputation 
and nine Nobel Prizes -- the most recent in 1986. · 

A national laboratory managed by the University. of California for the U.S. 
Department of Energy, LBL is located on a 130-acre hillside site adjacent to the UC 
Berkeley campus. Its close proximity to the Berkeley campus helps promote an 
atmosphere conducive to innovative science. Over 170 faculty members in physical, 
biological, and engineering sciences hold dual appointments at the Laboratory, and more 
than 600 graduate students are active in LBL research programs. LBL is a leader among 
national laboratories in graduate and postdoctoral training in physical and life sciences. 

In response to the increasing technical and economic demands that confront the 
nation, the Laboratory has defined as its role the provision of national scientific 
leadership and the support of technological innovation through its mission to: 

o Perform leading multidisciplinary research in the general sciences and energy 
sciences. 

o Develop and operate unique national experimental facilities for use by 
qualified investigators. 

o Educate and train future generations of scientists and engineers. 

o Foster productive relationships between LBL research programs and industry. 
(The Center for Advanced Materials, the Center for X-ray Optics, and the 
Center for Building Sciences are examples of programs specifically developed 
with industry, and the utilization of other research is supported through 
technology transfer programs.) 



The following areas of research excellence implement LBL 's mission and provide 
current focus for achieving national goals; 

General Sciences 

o Accelerator and Fusion Research -- accelerator design and operation, 
advanced accelerator technology development, accelerator and ion source 
research for heavy-ion fusion and magnetic fusion, and x-ray optics; 

o Nuclear ·Science - relativistic heavy-ion physics, medium- and low-energy 
· nuclear physics, n.uclear theory, nuclear astrophysics; nuclear chemistry, 

transuranium elements studies, nuciear data evaluation, and detector 
development; 

· o · · Physics experimental and theoretical particle physics; detector 
development, astrophysics, and applied mathematics; 

Energy Sciences 

o Applied Science-- building energy efficiency, solar for building systems, fossil 
·energy conversion, energy storage, and atmospheric effects of combustion; 

o Biology and Medicine -- molecular and cellular biology, diagnostic imaging, 
radiation biophysics, therapy and radiosurgery, mutagenesis and 
carcinogenesis, lipoproteins, cardiovascular disease, and hemopoiesis .research; 

· o Chemical Biodynamics -- molecular biology of nucleic acids arid proteins, 
genetics of photosynthesis, and photochemistry; 

o Earth Sciences .,..:_ continental lithosphere properties, structures and behavior, 
and transport processes in geologic systems; and 

o Materials and Chemical Science _.:... microstructures, electron microscopy, 
surfaces, and interfaces; solid-state and atomic physics; chemical energy, 
chemical physics, reaction dynamics, catalysts, electronic materials, ceramic 
and metal interfaces, polymer research, instrumentation, ahd metallic alloys. 

Research and support activities conducted by LBL's Information and Computing 
Sciences and Engineering Divisions are central to the achievement of the Laboratory's 
goals. These divisions provide essential computational, instrumentation, and fabrication 

· capability that strengthen the unique role of this national Laboratory. The Laboratory's 
effectiveness is based on the multidisciplinary capability of its staff, its beneficial 
interactions with universities and industry, and the scientific and technical value of its 
programs and research facilities. 
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The technical expertise within the Laboratory extends into many fields, and many 
firms have already made use of the expertise and facilities available. In most cases, firms 
can obtain advance waivers of patent rights for any inventions developed in the course Of 
sponsored work. 

The following section consists of abstracts from patents presently available for 
exclusive and nonexclusive .licensing. Interested parties may confer with the inventor and 
inspect the data and apparatus. 

For more information about our patent, license, and research programs, contact: 

or 

Robert W. Mulcahy 
Patent Department 
M.S. SOF 
Lawrence Berkeley Laboratory 
Berkeley, CA 94720 

Robert J. Morris 
Office for Planning & Development 
M.S. 50A-4112 
Lawrence Berkeley Laboratory 
Berkeley, CA 94720 

(415) 486-6503 

(415) 486-6502 
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United States Patent [191 

King et al. 

[54] PROCESS FOR REMOVAL OF AMMONIA 
AND ACID GASES FROM CONTAMINATED 
WATERS 

[75] Inventors: C. Judson King, Kensington; Patricia 
D. MacKenzie, Berkeley, both of 
Calif. 

[73] Assignee: The United States of America as 
represented by the United States 
Department of Energy, Washington, 
D.C. 

[21] Appl. No.: 645,657 

[22] Filed: Aug. 30, 1984 

Related U.S. Application Data 

[63] Continuation of Ser. No. 414,544, Sep. 3, 1982, aban­
doned. 

[51] Int. Cl.4 •..•••.•...•.•.••••.••. BOlD 19/00; BOlD 13/00 
[52] u.s. Cl ......................................... 210/638; 55/37; 

55/70; 210/643 
[58] Field of Search ...................... 55/37, 70; 210/638, 

210/639, 643 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,620,674 11/1971 Renault et al. ...................... 423/356 
3,649,190 3il972 Deschamps et al. ............... 423/356 
3,649.220 3/1972 Powell et al. ................... 210/638 X 
3,676,106 7/1972 Hazen ............................. 210/638 X 
3,779,907 12/1973 Li et al. ............................... 210/638 
3,969,265 7/1976 Singhal et al. ................. 210/643 X 
4,029,744 6/1977 Li et al. ........................... 210/638 X 

[II] Patent Number: 

[45] Date of Patent: 

4,547,293 
Oct. 15, 1985 

4.064.040 12/1977 Singhal et al. ..................... 210/63R 
4.235.713 11/1980 Diaz Nogueira et al. ....... 210/638 
4,287.071 9/1981 DiGiacomo ....................... 210/6~3 
4,334.999 6/1982 Cornwell 210/63~ 

4,360.448 II I 1982 Li et al. ................ , 210/643 X 

OTHER PUBLICATIONS 

Cahn et al., "Removal of Ammonium Sulfide from 
Wastewater by Liquid Membrane Process", Environ­
mental Science & Technology. 12. 1051-1055·. (1978). 

Primary Examiner-Robert Spitzer 
Attorney. Agent. or Firm-Harold M. Dixon; Roger S. 
Gaither; Judson R. Hightower 

[57] ABSTRACT 

Contaminating basic gases. i.e., ammonia. and acid 
gases, e.g., carbon dioxide, are removed from process 
waters or waste waters in a combined extraction and 
stripping process. Ammonia in the form of ammonium 
ion is extracted by an immiscible organic phase com­
prising a liquid cation exchange component, especially 
an organic phosphoric acid derivative, and preferably 
di-2-ethyl hexyl phosphoric acid, dissolved in an alkyl 
hydrocarbon. aryl hydrocarbon, higher alcohol, oxy­
genated hydrocarbon, halogenated hydrocarbon. and 
mixtures thereof. Concurrently, the acidic gaseous con­
taminants are stripped from the process or waste .waters 
by stripping with steam, air, nitrogen. or the like. The 
liquid cation exchange component has the ammonia 
stripped therefrom by heating, and the component may 
be recycled to extract additional amounts of ammonia. 

8 Claims, No Drawings 
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United States Patent [l9J 

Berman et al. 

(54) !\1AGNETIC FLUORESCE!";! LAMP HAVING 
REDUCED ULTRAVIOLET 
SELF-ABSORPTION 

(75) Inventors: Samuel M. Berman, San Francisco. 
Calif.; Robert W. Richardson, 
Pelham, N.Y. 

(7 3) Assignee: The United States of America as 
represented by the Department of 
Energy, Washington, D.C. 

[21) Appl. No.: 566,849 

[22) 

[51) 
[52] 

[58] 

[56] 

Filed: Dec. 29, 1983. 

Int. Cl." ........ , .............. HOIJ 61/38; H05B 31/28 
U.S. Cl. .................. , ................. 313/485; 313/161; 

315/347 
Field of Search ............... 313/485. 486, 160, 161, 

313/156; 315/260. 262 .. 264, 338, 344, 347 

·References Cited 

U.S. PATENT DOCUMENTS 

3.521.120 7/l'l70 Anderson . . . . . . . . . . . . . . . . . . . . . . . 315/57 
4.177.401 12/l'l7<J Yamane et al. .................. .. 313/485 
4.1 ~7.446 2/1'lKO Gross et al. 315/58 
-U11.'l42 1/19X2 Skeist et al. . . . . . . . . . . . . . . . . . ....... 315/62 
4.311.'l43 l/l'l82 Grosset al. . ... .. ........ ....... 315/70 
4.316.121 2/1'l82 Hammer et al. ...... 315/62 
4.341. 977 7/1'lx2 Grn" et al. ...... 313!485 
4.341.Q7<J 7/1'l82 Grosset al. 315/57 
4 .. <86.2% 5/19B3 Beck .. 315/53 

OTHER PUBLICATIONS 

Watanabe et al.. "Multichannel Discharges in 

26 

[II) Patent Number: 

(45) Date of Patent: 

4,549,110 
Oct. 22, 1985 

Low-Pressure Rate-Gas-Mercury Mixtures Caused by 
Anode Oscillation," J. Appl. Phys. vol. 51, No. 12. 
12/80, pp. 6124-6129. 
Richardson et al., "Theory of the Effects of Magnetic 
Fields and Isotope Enrichment of the Radiant Emit­
tance of the Hg-Ar Discharge", Lawrence Berkeley 
Laboratory,' University of CA, Lighting System Re­
search, 1983. 
Hollister et al., "Experimental Studies of Enhanced 
Emittance by Zeeman Splitting of a Low Pressure · 
Hg/ Ar Discharge", Ibid., 1983. 
Sun et al., "Experimental Studies of Enhanced Emit­
tance by Isotope Enrichment of a Low Pressure Hg/ Ar 
Discharge", Ibid., 1983. 

Primary Examiner-David K. Moore 
Assistant Examiner-K. Wieder 
Attorney. Agent, or. Firm-Clifton E. Clouse, Jr.; Roger 
S. Gaither: Judson R. Hightower 

[57) ABSTRACT 

The radiant emission of a mercury-argon discharge in a 
fluorescent lamp assembly (10) is enhanced by provid­
ing means (30) for establishing a magnetic field with 
lines of force along the path of electron flow through 
the bulb (12) of the lamp assembly, to provide Zeeman 
splitting of the ultraviolet spectral line. Optimum results 
are obtained when the magnetic field strength causes a 
Zeeman splitting of approximately I. 7 times the thermal 
line width. 

23 

22 
27 

9 Claims, 5 Drawing Figures 

30 

21 
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United States Patent [191 

Halbach 

(54] PEit.\fANENT MAGN£f MULTIPOLE WITH 
ADJUST ABLE STRENGTH 

[75] Inventor: Klaus Halbach, Berkeley, Calif. 

[73] Assignee: Tbe United States of America as 
represented by the United States 
Department of Energy, Washington, 
D.C. 

(21] Appl. No.: 420,433 

[22] Filed: Sep. 20, 1982 

[51] Int. Cl.~ ................... , ........................... HOIF 1/00 
(52] U.S. CI ..................................... 335/212; 335/304; 

335/306 
[58] Field of Search ............... 335/302, 306, 301, 304, 

335/210, 212 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2.895,092 7/1959 Cluwe·n .............................. 335/304 
3.768.054 10/1973 Neugebauer ........................ 335/304 
3.781.736 12/1973 Parker .................................. 335/304 

Primary Examiner-George Harris 

[II] Patent Number: 

(45] Date of Patent: 

4,549,155 
Oct. 22, 1985 

Attorney, Agent, or Firm-Patrick T. King; Clifton E. 
Clouse, Jr.; Judson R. Hightower 

(57] ABSTRACT 

Two or more magnetically soft pole pieces are symmet­
rically positioned along a longitudinal axis to provide a 
magnetic field within a space defined by the pole pieces. 
Two or more permanent magnets are mounted to an 
external magnetically-soft cylindrical sleeve which ro­
tates to bring the permanent magnets into closer cou­
pling with the pole pieces and thereby adjustably con­
trol the field strength of the magnetic field produced in 
the space defined by the pole pieces. The permanent 
magnets are preferably formed of rare earth cobalt 
(REC) material which has a high remanent magnetic 
field and a strong coercive force. The pole pieces and 
the permanent magnets have corresponding cylindrical 
surfaces which are positionable with respect to each 
other to vary the coupling therebetween. Auxiliary 
permanent magnets are provided between the pole 
pieces to provide additional magnetic flux to the mag­
netic field Wit; .out saturating the pole pieces. 

9 Claims, 4 Drawing Figur.es 
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United· States Patent £191 

Fish 

(S4] REMOVAL OF ARSD.'IC COMPOUNDS 
FROM SPENT CA TECHOLA TED POL ntER 

(75] In yen tor: Richard H. Fish, Berkeley, CaJif. 

(73] Assignee: The UDited State~ of America as 
repre5ellted by the United States 
Department of Energy, Washington, 
D.C. 

(21] Appl. No.: 699,886 

[22] Filed: Feb. 8, 1985 

Related U.S. Application Data 

(62] Division of Ser. So. 597,627, Apr. 6, 1984, Pat. No. 
4,518,490. 

[51] Int. 0.4 •.••••••.••••••••••••..•••.••••.••••.•.••••.•. BOlJ 31/40 
(52) u.s. a ......................................... 502/26; 502/25; 

502/33; 502/514; 502/516; 208/251 R 
[58] Field of Search ................... 502/514, 516, 20, 22, 

502/25, 26, 29, 33; 208/251 R 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2.955,089 10/1960 Gleim .................................. 502/514 
3,197,416 7/1965 Bergman et al ..................... 502/516 
3,483,137 12/1969 Sensei .................................... 502/25 
4.018,705 4/1977 Carlson eta) ......................... 502/25 
4.038,208 7/1977 Knifton ................................. 502/22 
4,190,554 2/1980 Yamauchi et al ..................... 502/25 

8 

[II] Patent Number: 4,552,854 
(45] Date of Patent: ·Nov. 12, 1985 

Primary Examiner-D. E. Gantz 
Assistant Examiner-Anthony McFarlane 
Attorney. Age11t, or Firm-Harold M. Dixon; RogerS. 
Gaither; Judson R. Hightower . 

[57] ABSTRACT 

Described is a process for removing arsenic from petro­
liferous derived liquids by contacting said liquid at an 
elevated temperature with a divinylbenzene-crosslinked 
polystyrene having catechol ligands anchored thereon. 

Also, described is a process for regenerating spent cate­
cholated polystyrene by removal of the arsenic bound 
to it from contacting petroliferous liquid as described 
above and involves: 
a. treating ·said spent catecholated polystyrene, at a 

temperature in the range of about 20• to too• C. ~ith 
an aqueous solution of at least one carbonate and/or 
bicarbonate of ammonium, alkali and alkaline earth 
metals, said solution having a pH between about 8 
and 10 and, 

b. separating the solids and liquids from each other. 
Preferably the regeneration treatment is in two steps 
wherein step (a) is carried out with an aqueous alco­
holic carbonate solution containing lower alkyl alco­
hol, and, steps (a) and (b) are repeated using a bicar­
bonate. 

10 Oaims, No Drawings 



United States Patent £19J 

Borden 

(54] METHOD AND APPARATIJS FOR MAKING 
SUPERCONDUCTIVE MAGNET COILS 

(75] Inventor: 

(73] Assignee: 

Albert R. Borden, El Cerrito, Calif. 

The Vnited States of America as 
represented by the United States 
Department of Energy, Washington, 
D.C. 

[21] Appl. No.: 549,379 

[22] Filed: Nov. 7, 1983 

[5 I] Int. CJ.4 ............................................... HOIF 7/06 
[52] u.s. Cl ......................................... 29/605; 29/599; 

29/738; 29/760; 336/197 
(58] Field of Search ................. 29/605, 599, 738, 745, 

29/760; 335/213, 216; 336/197; 242/72.1 

(56] References Cited 

U.S. PATENT DOCUMENTS 

1,281,861 10/1918 Sibley ................................ 242172.1 
2,013,764 9/1955 Putnam ................................. 29/605 
2,614,588 10/1952 Laycock ............................ 140/92.2 
2,733,873 2/1956 Petersen ............................. 242/72.1 
3,086,562 4/1963 Price ................................. 140/92.2 
3,270,304 8/1966 Hoppie ................................ 335/216 
3,672,026 6/1972 Cutler el al. .......................... 29/605 
3,866,847 2/1975 Droll .................................. 242/72.1 
4,271,585 6/1981 Satti .................................... 335/216 

FOREIGN PATENT DOCUMENTS 

97715 8/1979 Japan ..................................... 29/605 

OTHER PUBLICATIONS 

"Magnet Failures Imperil New Accelerator," Science, 
vol. 210, Nov. 21, 1980, pp. 875-878. 
"Balky Proton Smasher," Science, N.Y. Times, vol. 
130, 11/28/80. 
"Alternative Isabelle Magnet Model Tested," Currents, 
Newsletter of Lawrence Berkeley Laboratory, Univ. of 
Calif., vol. 8, No. 19, May 22, 1981. 
Taylor, C. et al., "Design of Epoxy-Free Superconduc­
ting Dipole Magnets & Performance in both Helium I & 

(II] Patent Number: 

(45] Date of Patent: 

4,554,731 
Nov. 26, 1985 

Pressurized Helium II," LBL-12455, IEEE Transac· 
tions on Magnetics, vol. MAG-17, No. 5, Sep. 198l. 
Taylor, C. et al., "Alternative Dipole Magnets for Isa­
belle," presented at 9th International Cryogenic Engi­
neering Conference, Kobe, Japan, May 11-14, 1982. 
Annual Report, Accelerator & Fusion Research Divi­
sion, Lawrence Berkeley Laboratory, University of 
California, Apr. 1982, LBL-14230, pp. 15-18. 
Taylor, C. et al., "High Field Superconducting Accel­
erator Magnets," LBL 14400, May 1982, presented at 
Ninth International Cryogenic Engineering Confer­
ence, Kobe, Japan, May 11-14, 1982. 

Primary Examiner-Howard N. Goldberg 
Assistant Examiner-P. W. Echols 
Attorney. Agent, or Firm-L. E. Carnahan; Roger S. 
Gaither; Judson R. Hightower 

(57] ABSTRACT 

A curved, shell-type magnet coil, adapted to be used in 
a superconducting magnet, is wound by providing a 
mandrel having a tubular cylindrical mid-portion termi­
nating at both ends in tapered end portions formed with 
longitudinal slots having flexible fingers therebetween. 
An elongated electrical conductor is wound around an 
elongated oval-shaped pole island engaged with the 
outside of the cylindrical mid-portion, to form a multi­
plicity of oval-shaped turns engaged with a 180-degree 
segment of the mandrel. The coil turns have longitudi­
nal portions with curved portions therebetween, engag­
ing the tapered end portions of the mandrel. Upon com­
pletion of the winding, tapered expansion members are 
fully inserted into the tapered end portions, to displace 
the flexible fingers outwardly into a cylindrical form 
and to displace the curved portions of the turns into a 
shape conforming to such cylindrical form while also 
exerting increased tension upon the turns to minimize 
draping of the turns and to enhance the mechanical 
integrity of the coil. A half cylinder clamp may then be 
employed to clamp the coil, whereupon the coil may be 
soli tied by the use of an .epoxy adhesive. 

13 Claims, 3 Drawing Figures 
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United States Patent £19J 

Eberhard 

[54) 

[75) 

POINT SENSITIVE NMR IMAGING SYSTEM 
.USING A MAGNETIC FIELD 
CONFIGURATION WITH A SPATIAL 
MINIMUM 

Inventor: Philippe H. Eberhard, El Cerrito, 
Calif. 

[73) Assignee: Tbe United States of America as 
represented by the United States 
Department of Energy, Washington, 
D.C. 

[21) Appl. No.: 462,816 

[22] Filed: Feb. 1, 1983 

[5 I] Int. a.• ............................................. G01R 33/08 
[52] u.s. a ...................................... 324/309; 324/307 
[58] Field of Search ............... 324/300, 307, 309, 319, 

324/320 

[56) . References Cited 

U.S. PATENT DOCUMENTS 

3,932,805 1/1976 Abe ..................................... 324/309 
4,015,196 3/1977 Moore et al. ....................... 324/309 
4,021,726 5/1977 Garroway ........................... 324i309 
4,070,611 1/1978 Ernst ................................... 324/309 
4,115,730 9/1978 Mansfield ............................ 324/309 
4,315,216 2/1981 Clew ................................... 324/309 
4,322,684 3/1982 Hounsfield .......................... 324/309 

OTHER PUBLICATIONS 

Damadian et al., "NMR in Cancer: XVI Fonar Image of 

10" 
CONTIIOI. r» IZ 

[II) Patent Naimber: 

[45) Date of Patent: 

4,556,848 
Dec. 3, 1985 

the Live Human Body," Physiol. Chern. &: Phys., 9, pp. 
97-100, (1977). . 
Barnell et al., "Positron Tomography and Nuclear 
Magnetic Resonance Imaging", Science vol. 215, pp. 
619-626, Feb. 5, 1982. 
I. A. Pykett, "NMR Imaging in Medicine", pp. 78-88, 
Scientific Amer., May 1982. 

Primary Examiner-Michael J. Tokar 
Attorney. Agent, or Firm-Clifton E. Clouse, Jr; Roger 
S. Gaither; Judson R. Hightower 

[57] ABSTRACT 

A point-sensitive NMR imaging system (10) in which a 
main solenoid coil (11) produces a relatively strong and 
substantially uniform magnetic field and a pair of per­
turbing coils (PZ1 and PZ2) powered by current in the 
same direction superimposes a pair of relatively weak 
perturbing fields on the main field to produce a resultant 
point of minimum field strength at a desired location in 
a direction along the Z-axis. Two other pairs of perturb­
ing coils (PX1, PX2; PY1, PY2) superimpose relatively 
weak field gradients on the main. field in directions 
along the X- and Y-axes to locate the minimum field 
point at a desired location in a plane normal to the Z­
axes. An RF generator (22) irradiates a tissue specimen 
in the field with radio frequency energy so that desired 
nuclei in a small volume at the point of minimum field 
strength will resonate. 

10 Claims, 1 Drawing Figure 
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United States Patent (t9J 

Robben 
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(57) ABSTRACT 

A method and device for obtaining, upon tnJection. 
flash. evaporation of a liquid in a slurry fuel to aid in 
ignition and combustion. The device is particularly 
beneficial for use of coal-water slurry fuels in internal 
combustion engines such as diesel engines and gas tur­
bines, and in external combustion devices such as boil­
ers and furnaces. The slurry fuel is heated under pres­
sure to near critical temperature in an injector accumu­
lator, where the pressure is sufficiently high to prevent 
boiling. After injection into a combustion chamber, the 
water temperature will be well above boiling point at a 
reduced pressure in the combustion chamber, and flash 
boiling will preferentially take place at solid-liquid sur­
faces, resulting in the shattering of water droplets and 
the subsequent separation of the water from coal parti­
cles. This prevents the agglomeration of the coal parti­
cles during the subsequent ignition and combustion 
process, and reduces the energy required to evaporate 
the water and to heat the coal particles to ignition tem­
perature. The overall effect will be to accelerate the 
ignition and combustion rates, and to reduce the size of 
the ash particles formed from the coal. 
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[57] ABSTRACT 

A negative ion vessel is divided into an excitation cham­
ber, a negative ionization chamber and an extraction 
chamber by two magnetic filters. Input means intro­
duces neutral molecules into a first chamber where a 
first electron discharge means vibrationally excites the 
molecules which migrate to a second chamber. In the 
second chamber a second electron discharge means 
ionizes the molecules, producing negative ions which 
are extracted into or by a third chamber. A first mag­
netic filter prc::vents high energy electrons from entering 
the negative ionization chamber from the excitation 
chamber. A ,;econd magnetic filter prevents high en­
ergy electrons from entering the extraction chamber 
from the neg1tive ionizing chamber. An extraction grid 
at the end ot the negative ion vessel attracts negative 
ions into the third chamber and accelerates them. An~ 
other grid, located adjacent to the extraction grid, 
carries a smaa positive voltage in order to inhibit posi­
tive ions from migrating into the extraction chamber 
and contour the plasma potential. Additional electrons 
can be suppre~sed from the outp'ut flux using ExB forces 
provided by magnetic field means and the extractor grid 
electric potential. 
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(57] ABSTRACf 

A well-test method involving injection of hot (or cold) 
water into a groundwater aquifer, or injecting cold 
water into a geothermal reservoir. By making tempera­
ture measurements at various depths in one or more 
observation wells, certain properties of the aquifer are 
determined. These properties, not obtainable from con­
ventional well test procedures, include the permeability 
anisotropy, and layering in the aquifer, and in-situ ther­
mal properties. The temperature measurements at vari­
ous depths are obtained from thermistors mounted in 
the observation wells. 
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[11) Patent Number: 
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A broad-band beam buncher is disclosed, comprising an 
evacuated housing, an electron gun therein for produc­
ing an electron ~am. a buncher. cavity having entrance 
and exit openings through which the beam is directed, 
grids across such openings, a source providing a posi­
tive DC voltage between the cavity and the electron 
gun, a drift tube through which the electron beam trav­
els in passing through such cavity, grids across the ends 
of such drift tube, gaps being provided between the drift 
tube grids and the entrance and exit grids, a modulator 
for supplying an ultrahigh frequency modulating signal 
to the drift tube for producing velocity modulation of 
the electrons in the beam, a drift space in the housing 
through which the velocity modulated electron beam 
travels and in which the beam is bunched, and a dis­
charge opening from such drift tube and having a grid 
across such opening through which the bunched elec­
tron beam is discharged into an accelerator or the like. 
The buncher cavity and the drift tube may be arranged 
to constitute an extension of a coaxial transmission line 
which is employed to deliver the modulating signal 
from a signal source. The extended transmission line 
may be terminated in its characteristic impedance to 
afford a broad-band response and the device as a whole 
designed to effect broad-band beam coupling, so as to 
minimize variations of the output across the response 
band. 

10 Claims, 5 Drawing Figures 
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[57] ABSTRACT 

A mounting movable with respect to an adjacent hard 
face has a projecting drag bit adapted to engage the 
hard face. The drag bit is disposed for movement rela­
tive to the mounting by encounter of the drag bit with 
the hard face. That relative movement regulates a valve 
in a water p_assageway, preferably extending through 
the drag bit, to play a stream of water in the .area of 
contact of the drag bit and the hard face and to prevent 
such water play when the drag bit is out of contact with 
the hard face. 
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[57] ABSTRACT 

A push-pull betatron accelerator with two coaxial beta­
tron tubes in which two electron beams are alternately 
accelerated in opposite directions of rotation. Both 
tubes are linked by the same alternating current acceler­
ating flux produced by one or more accelerating flux 
coils. The betatron tubes are provided with guide fields 
having alternating current components which are in the 
same direction and having direct current biasing com­
ponents which are in opposite directions. One electron 
beam is accelerated when the accelerating flux is chang­
ing between its negative maximum and its positive maxi­
mum, while the other beam is accelerated when the 
accelerating flux is changing between its positive maxi­
mum and its negative maximum. In another embodi­
ment, there is only one betatron tube, in which two 
electron beams are alternately accelerated in opposite 
directions of rotation: and in still another embodiment, 
there are two tubes in which electrons are accelerated 
alternately, but the AC components for the guide fields 
are in opposite directions for the two tubes, while the 
DC biasing components are polarized the same for both 
tubes. 

6 Claims, 9 Drawing Figures 
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(57] ABSTRACT 

A low noise radiofrequency amplifier (10), using a de 
SQUID (superconducting quantum interference device) 
as the input amplifying element. The de SQUID (11) 
and an input coil (12) are maintained at superconductiv­
ity temperatures in a superconducting shield (13), with 
the input coil (12) inductively coupled to the supercon­
ducting ring (17) of the de SQUID (11). A radiofre­
quency signal from outside the shield (13) is applied to 

the input coil (12), and an amplified radiofrequency 
signal is developed across the de SQUID ring (17) and 
transmitted to exteriorly of the shield (13). A power 
gain of 19.5±0.5 dB has been achieved with a noise 
temperature of 1.0±0.4 K. at a frequency of 100 MHz. 
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[57] ABSTRACT 

A material for a wavelength-selective radiative cooling 
system, the material comprising an infrared-reflective 
substrate coated with magnesium oxide and/or lithium 
fluoride in a polycrystalline form. The material is non­
absorptive for short wavelengths, absorptive from 8 to 
13 microns, and reflective at longer wavelengths. The 
infrared-reflective substrate inhibits absorption at wa·ve.-. 
lengths shorter than 8 microns, and the magnesium 
oxide and/or lithium fluoride layers reflect radiation at 
wavelengths longer than 13 microns. 

21 Claims, 2 Drawing Figures 
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[57) ABSTRACT 

A transverse field focused (TFF) system for transport 
or acceleration of an in tense sheet beam of negative ions 
in which a serial arrangement of a plurality of pairs of 
concentric cylindrical-arc electrodes is provided. Ac­
celeration of the sheet beam can be achieved by pro­
gressively increasing the mean electrode voltage of 
successive electrode pairs. Because the beam is curved 
by the electrodes, the system can be designed to trans­
port the beam through a maze passage which is baffled 
to prevent line of sight therethrough. Edge containment 
of the beam can be achieved by shaping the side edges 
of the electrodes to produce an electric force vector 
directed inwardly from the electrode edges. 
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[57] ABSTRACf 

Passivation of predominantly crystalline semiconductor 
devices (12) is .provided for by a surface coating (21) of 
sputtered hydrogenated amorphous semiconductor ma­
terial. Passivation of a radiation detector germanium 
diode, for example, is realized by sputtering a coating 
(21) of amorphous germanium onto the etched and 
quenched diode surface (11) in a low pressure atmo­
sphere of hydrogen and argon. Unlike prior germanium 
diode semiconductor devices (12), which must be main­
tained in vacuum at cryogenic temperatures to avoid 
deterioration, a diode processed in the described man­
ner may be stored in air at room temperature or other­
wise exposed to a variety of environmental conditions. 
The coating (21) compensates for pre-existing undesir­
able surface states as well as protecting the semiconduc­
tor device (12) against future impregnation with impuri­
ties. 

2 Claims, 10 Drawing Figures 
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[57] ABSTRACT 

Successive minute regions (13) along a scan path on a 
coal sample (11) are individually analyzed, at a series of 
different depths if desired, to determine chemical com­
position including the locations, sizes and distributions 
of different maceral inclusions (12). A sequence of infra­
red light pulses (17) of progressively changing wave­
lengths is directed into each minute region (13) and a 
probe light beam (22) is directed along the sample sur­
face (21) adjacent the region (13). Infrared wavelengths 
at which strong absorption occurs in the region (13) are 
identified by detecting the resulting deflections (4>) of 
the probe beam (22) caused by thermally induced index 
of refraction changes in the air or other medium (19) 
adjacent the region (13). The detected peak absorption 
wavelengths are correlated with known characteristic 
peak absorption wavelengths of specific coal constitu­
ents to identify the composition of each such minute 
region (13) of the sample (11). The method enables 
rapid, convenient and non-destructive analyses of coal 
specimens to facilitate mining, processing and utiliza­
tion of coals. 
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[57) ABSTRACT 

An apparatus used in the pretreatment of wood chips in 
a process for converting biomass to a liquid hydrocar· 
bonaceous fuel. The apparatus functions to break down 
the wood chips to a size distribution that can be readily 
handled in a slurry form. Low maintenance operation is 
obtained by hydrolyzing the chips in a pressure vessel 
having no moving parts. 

12 Oaims, 1 Drawing Figure 



I 
~ 

United States Patent [19J 

Benner 

[54] OXYGEN ANALYZER 

[75] Inventor: William H. Benner, Danville, Calif. 

[73] Assignee: The United States of America as 
represented by the United States 
Department of Energy, Washington, 
D.C. 

[21] Appl. No.: 608,281 

[22] Filed: May 8, 1984 

[51] Int. 0.4 ............................................. GOlN 31/12 
[52] · u.s. a ......................................... 4ll/80; 422/78; 

436/127; 436/155; 436/157 
[58] Field of search .................... 422178, 80; 436/127, 

436/136, 138, 155, 157 

[56] References Cited 

U.S. PATENT DOCUMENTS 

1,515,237 11/1924 Yensen ............................ 436/158 X 
2,731,330 1/1956 Codell et al ...................... 422/78 X 
2,774,588 12/1956 Oita ....................................... 422178 
3,252,759 5/1966 Simon ............................... 422/78 X 
3,298,786 1/1967 Hinsvark. ........................... 422/78 X 
3,374,064 3/1968 Kolsto ................................... 422/78 
3,647,385 3/1972 Stephens ............................. 436/155 
3,703,355 11/1972 Takahashi et al ................ 422/78 X 
3,847,546 11/1974 Paul ................... ; .............. 422178 X 
3,861,874 1/1975 Kre ................................... 422/80 X 
3,945,799 3/1976 Honma .............................. 422/78 X 
4,229,412 10/1980 Onhs et al ........................ 422/78 X 
4;244,917 1/1981 Woods et al .......................... 422178 
4,332,770 6/1982 Ishida et al ........................... 422/78 

OTHER PUBLICATIONS 

Benner et al., "Determination of Organic Oxygen in 

[II] Patent Number: 

[45] Date of Patent: 

.4,601,882 
Jul. 22, 1986 

Ambient Particulate Matter", LBL-16103, University 
of California, Aug. 1983. 
Uhdeova et al., Analytical Chemistry, vol. 53,. pp. 
164-167, 1981. 
Campanile et al., Analytical Chemistry, vol. 23, No. 10, 
pp. 1421-1426, Oct. 1951. 
Oita et al., Analytical Chemistry, vol. 26, No. 3, pp. 
600-602, Mar. 1954. 

Primary Examiner-Arnold Turk 
Assistant Examiner-Robert J. Hill, Jr 
Attorney. Agent, or Firm-L. E. Carnahan; Roger S. 
Gaither; Judson R. Hightower 

[57] ABSTRACT 

An oxygen analyzer which identifies and classifies mi­
crogram quantities of oxygen in ambient particulate 
matter and for quantitating organic oxygen in solvent 
extracts of ambient particulate matter. A sample is pyro­
lyzed in oxygen-free nitrogen gas (N2). and the resulting 
oxygen quantitatively converted to carbon monoxide 
(CO) by contact with hot granular carbon (C). Two 
analysis modes are made possible: (1) rapid determina­
tion of total pyrolyzable oxygen obtained by decompos­
ing the sample at 1135• C., or (2) temperature-pro­
grammed. oxygen thermal analysis obtained by heating 
the sample from room temperature to 1135• C. as a 
function of time. The analyzer basically comprises a 
pyrolysis tube containing a bed of granular carbon 
under N2, ovens used to heat the carbon and/or decom­
pose the sample, and a non-dispersive infrared CO de­
tector coupled to a mini-computer to quantitate oxygen 
in the decomposition products and control oven heat­
ing. 
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[57] ABSTRACT 

Described is a process for removing arsenic, vanadium. 
and/or nickel from petroliferous derived liquids by 
contacting said liquid at an elevated temperature with a 
divinylbenzene-crosslinked polystyrene having cate­
chol ligands anchored thereon. For vanadium and 
nickel removal an amine, preferably a diamine is in­
cluded. 

Also, described is a process for regenerating spent cate­
cholated polystyrene by removal of the arsenic, vana­
dium, and/or nickel bound to it from contacting petro­
liferous liquid as described above and involves: 

treating the spent polymer containing any vanadium 
and/or nickel with an aqueous acid to achieve an 
acid pH; and, 

separating the solids from the liquid; and then 
treating said spent catecholated polystyrene, at a 

temperature in the range of about 20' to 100' C. 
with an aqueous solution of at least one carbonate 
and/or bicarbonate of ammonium, alkali and alka­
line earth metals, said solution having a pH be­
tween about 8 and 10; and, 

separating the solids and liquids from each other. 
Preferably the regeneration treatment of arsenic 
containing catecholated polymer is in two steps 
wherein the first step is carried out with an aqueous 
alcoholic carbonate solution containing lower 
alkyl alcohol, and, the steps are repeated using a 
bicarbonate. 
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[57] ABSTRACT 

Electrochemical cells are provided with a reactive 
metal to reduce the oxide of the alkali metal electrode­
reactant. Cells employing a molten alkali metal elec­
trode, e.g., sodium, in contact with a ceramic electro­
lyte, which is a conductor of the ions of the alkali metal 
forming the electrode, exhibit a lower resistance when a 
reactive metal, e.g., vanadium, is allowed to react with 
and reduce the alkali metal oxide. Such cells exhibit less 
degradation of the electrolyte and of the glass seals 
often used to joining the electrolyte to the other com poe 
nents of the cell under cycling conditions. 
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[57] ABSTRACT 

An improved liquid-film electron stripper particularly 
for high intensity heavy ion beams which produces 
constant regenerated, stable, free-standing liquid films 
having an adjustable thickness between 0.3 to 0.05 mi­
crons. The improved electron stripper is basically com­
posed of at least one high speed, rotating disc with a 
very sharp, precision-like, ground edge on one said of 
the disc's periphery and with a highly polished, flat, 
radial surface adjacent the sharp edge. A fme stream of 
liquid, such as oil, impinges at a 90• angle adjacent the 
disc's sharp outer edge. Film terminators, located at a 
selected distance from the disc perimeter are positioned 
approximately perpendicular to the film. The termina­
tors support, shape, and stretch the film and are ar­
ranged to assist in the prevention of liquid droplet for­
mation by directing the .9ollected film to a reservoir 
below without breaking or interfering with the film. 
One embodiment utilizes two rotating discs and associ­
ated terminators, with the discs rotating so as to form 
mms in opposite directions, and with the second disc 
being located down beam-line relative to the first disc. 
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expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 
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