US011014187B2

az United States Patent

a0y Patent No.:  US 11,014,187 B2

Joshi et al. (45) Date of Patent: May 25, 2021
(54) METHOD OF MANUFACTURING RADIO (52) US.CL
FREQUENCY (RF) COIL MULTI-DRIVEN RF CPC .o B23K 9/167 (2013.01); C25D 3/38
BASED NEGATIVE ION SOURCE (2013.01); €25D 7/00 (2013.01); HO1J
37/3211 (2013.01)
(71) Applicant: Institute for Plasma Research, (58) Field of Classification Search
Gandhinagar (IN) CPC .. B23K 9/167; C25D 3/38; C25D 7/00; HO1F
27/16; HO1F 27/2876; HO1F 41/10; HO1J
(72) Inventors: Jaydeep Joshi, Ahmedabad (IN); 2237/08; HO1J 37/3211
Chandra Mouli Rotti, Ahmedabad See application file for complete search history.
(/lﬁ)r;e;;l:a]:i lél&?a;lgil;:ll\;rahorty, (56) References Cited
Bandyopadhyay, Ahmedabad (IN); U.S. PATENT DOCUMENTS
Agrajit Gahlaut, Gandhinagar (IN);
Milind Kumar Patel, Ahmedabad (IN); 4016389 A *  4/1977 White ..occorrircn €23C 14/32
- Ay ’ 219/634
Venkata Nagaraju Muvvala, 5,396,039 A *  3/1995 Chevrel oo B23K 9/0286
Ahmedabad (IN); Deepak Kumar 219/137 R
Parmar, Ahmedabad (IN) 6,371,359 Bl*  4/2002 Kimura ... B23K 11/02
228/175
(73) Assigncc: Institute for Plasma Research, Gujarat 10,480,863 B2* 11/2019 Joshi ...cccoveerninnnns B21D 53/08
(IN) (Continued)
(*) Notice:  Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 55 N 9
U.S.C. 154(b) by 287 days. EP 3SIITOT AL T 020K
(21)  Appl. No.: 16/058,195 OTHER PUBLICATIONS
(22) Filed: Aug. 8, 2018 WO 95/22153, Marchegiani, Aug. 17, 1995 (Year: 1995).*
: . 8,
Primary Examiner — Minh N Trinh
(65) Prior Publication Data (74) Attorney, Agent, or Firm — The Webb Law Firm
US 2019/0314922 Al Oct. 17, 2019 (57) ABSTRACT
. L. - A method of manufacturing a Radio Frequency (RF) coil for
€ Foreign Application Priority Data a multi-driven RF based negative jon source includes manu-
facturing a first coil and a second coil using tubes of stainless
Apr. 13,2018 (IN) oo 201821014176 steel as 4 substrate material, coating the first coil and the
(51) Int. Cl second coil separately; and joining the first coil and the
B2 ? K 9 V167 (2006.01) second coil by orbital TIG welding after coating the first coil
CZ:iD 3/38 (2006401) and the second coil to provide the RF coil for the multi-
C25D 700 (2006A0]) driven RF based negative ion source.
HO01J 37/32 (2006.01) 9 Claims, 8 Drawing Sheets
106
104
102
ORBITAL TIG WELD
A,

10/25/2022 14:02:30 Page 1 of 14



