United States Patent 119
Haslund

(o 3,995,189
(451 Nov. 30, 1976

[54] LOW-DISTURBANCE TRANSPARENT
ELECTRODE FOR SUPERSONIC FLOW
CHANNEL

[75] Inventor: Ralph Leslie Haslund, Mercer
Island, Wash.

{73] Assignee: The Boeing Company, Seattle,
Wash.

[22] Filed:  Oct. 17, 1974
{211 Appl. No.: 515,624

[52] US. Cl...iiiiiiinn, 313/351; 313/309;

331/94.5 PE; 331/94.5 G; 315/111.1
[51] Imt. CLE....cccooiiiiiiiiinicccinnceees HO1J 1/02
[58] Field of Search................ 331/94.5 PE, 94.5 G,

331/351, 94.5; 313/306, 309, 351; 315/249,
111, 111.1, 111.6

[56] References Cited
UNITED STATES PATENTS

3,543,179 11/1970 Wilson.....cocevevvnvervenenns 331/945 G

3,636,472 1/1972 Leonardetal. .....c.ceeooeee 313/351

3,795,874 3/1974 LiPanetal....... .. 331/94.5 PE

3,842,365 10/1974 Hundstad et al............. 331/94.5 PE

3,842,366 10/1974 Gordon.....ccccccvveeeeeennne 331/94.5 PE

3,876,958 4/1975  Parker.....ccccceeveeviieaenns 331/94.5 PE

3,906,392 9/1975 Mann......cc.cceeeeinienenns 331/94.5 PE
2/

/3 7
s _/

SUPERSON/C
FLow

3,906,398 9/1975 Lowetal......ccccueuenee. 331/94.5 PE

OTHER PUBLICATIONS
“Low Voltage Gas Transport TECO, Laser” by Sedg-
wick et al., Apr.-1972/vol. 11, No. 4/Applied Optics,
pp. 745-748.
“Supersonic Transverse Electrical Discharge Laser”
by Brandenberg et al., Apr. 1972/vol. QE-No. 4, IEEE
Journal of Quantum Electronics, pp. 414-418.

Primary Examiner—Saxfield Chatmon, Jr.
Attorney, Agent, or Firm—Christensen, O’Connor,
Garrison & Havelka

[57] ABSTRACT

An electrode for-a supersonic flow channel comprising
a series of spaced bars that define spaced closed
grooves with depths equal to the bar depth located
transverse to the flow direction is disclosed. The
length (in the direction of flow) to depth ratio of the
grooves is such that the flow creates substantially sta-
tionary vortices in the grooves. The bottoms of the
grooves between the bars are defined by a thin foil
that forms a suitable window for an ionizing beam. A
replical backing grid also formed of spaced bars is
used to sandwich the foil to prevent undesired move-
ment thereof without reducing transparency.

11 Claims, 7 Drawing Figures




