US007438501B2

a2 United States Patent 10) Patent No.: US 7,438,501 B2
Sopko 45) Date of Patent: Oct. 21, 2008
(54) GROUND FREEZING INSTALLATION 3,720,065 A 3/1973 Sherard
ACCOMMODATING THERMAL 3,043,722 A 3/1976 Ross
CONTRACTION OF METAL FEED PIPES 4286651 A 9/1981  Steiger ef al.
(75) Inventor: Joseph A. Sopko, Cedar Grove, WI (US) 4,325,228 A 41982 WOlf
4,448,237 A 5/1984 Riley
(73) Assignee: Layne Christensen Company, Mission 4,574,875 A 3/1986 Rawlings et al.
Woods, KS (US) 4,912,941 A 4/1990 Buchi
. . . . . 5,533,356 A 7/1996 DeMasters
(*) Notice: Subject. to any dlsclalmer,. the term of this 6.796,139 B2 9/2004 Briley etal.
patent is extended or adjusted under 35 )
U.S.C. 154(b) by 173 days 7,128,153 B2* 10/2006 Vinegaretal. .............. 166/285
(21) Appl. No.: 11/383,691
(22) Filed: May 16, 2006 * cited by examiner
. s Primary Examiner—Tara L. Mayo
65 P Publication Dat:
©5) rior Hiblication Tta (74) Attorney, Agent, or Firm—Husch Blackwell Sanders
US 2007/0267190 A1l Nov. 22, 2007 LLP
(51) Int.CL (57) ABSTRACT
F25C 1/00 (2006.01)
(52) US.CL .o 405/130; 165/45; 62/160
(58) Field of Classification Search ................. 405/130, A ground freezing System includes a metal feed plpe for
o 405/232; 165{ 45; 62/260 delivering refrigerant to the lower end of a freeze pipe
See application file for complete search history. installed in a bore in the ground. The feed pipe is supported on
(56) References Cited a compression spring which accommodates thermal contrac-
tion of the feed pipe while maintaining support of its weight.
U.S. PATENT DOCUMENTS
3,609,980 A 10/1971 Bowers 14 Claims, 1 Drawing Sheet

227

——
- -

T
/

O



