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(57) CLAIM
The ornamental design for a heat exchanger tube, as shown
and described.

DESCRIPTION

FIG. 1 1s a front perspective view of a heat exchanger tube
in accordance with our new design;

FIG. 2 1s a nght side view thereol, the leit side view being
a mirror 1mage thereof;

FIG. 3 1s a front view thereof;

FIG. 4 1s a rear view thereof;

FIG. 5 1s a top view thereof; and,

FIG. 6 1s a bottom view thereof.

The broken lines in the drawings 1illustrate portions of the
heat exchanger tube that form no part of the claimed design.
The heat exchanger tube 1s shown with a symbolic break 1n
its length. The break lines and the appearance of any portion
ol the heat exchanger tube between the break lines form no
part of the claimed design.
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——



US D1,046,085 S

Page 2
(56) References Cited D945,579 S * 3/2022 Kanagala ..................... D23/323
D960,336 S * &/2022 Kanagala ..................... D23/323
U.S. PATENT DOCUMENTS 11,820,067 B2  11/2023 Mentink
2004/0079522 Al 4/2004 Paulman
2,012,766 A 8/1935 Meyer 2004/0104015 Al 6/2004 (O’Donnell
2,054,404 A 0/1936 Askin 2004/0177948 Al 9/2004 Cho
2.126.235 A 8/1938 Wesley 2004/0250422 Al1* 12/2004 All ooooovviivviniinnnn, B23P 15/26
2,223,015 A 11/1940 Hathorn 29/890.047
2310,091 A 2/1943 Kepler 2005/0160783 Al 7/2005 N1
2.357.873 A 0/1944 Bower 2007/0221365 Al 9/2007 Martin
2,406,838 A 9/1946 Kepler 2016/0363388 Al 12/2016 Egolt
2,650,636 A 9/1953 Jennings, Jr. 2018/0023895 Al* 1/2018 Kraft .........ooeennnn EF28D 1/0478
2,657,020 A 10/1953 Hofmeister 165/109.1
2,667,762 A 2/1954 Hornaday 2018/0252433 Al* 9/2018 Kraft ........coovvvvivinnin, F28F 1/08
2,746,727 A 5/1956 Earl, Jr. 2019/0017753 Al1* 1/2019 Plummer .........c........ F28F 1/06
2,757,649 A 8/1956 Coughlin 2019/0368726 Al* 12/2019 O’Donnell .............. F28D 1/024
3,279,535 A 10/1966 Huet 2020/0049431 Al1* 2/2020 Alhassan ................. F28F 11/04
D208,848 S * 10/1967 Nardone ...................... D23/266 2020/0348085 AL* 11/2020 Se ..c.ovvvvvvviniinnnnnn F161. 43/002
3,346,043 A 10/1967 Thurnauer 2022/0228817 Al* 7/2022 Parker .........c.......... F28F 1/006
3,348,402 A 10/1967 Reistad
D209,382 S * 11/1967 Nardone ...................... D23/266 FOREIGN PATENT DOCUMENTS
3,408,844 A 11/1968 Strachauer
3,416,351 A 12/1968 Thiel_sch DE 1527244 2/1069
3,438,238 A * 4/1969 Wallis ................l. B21C 37/28 DF 3537382 4/1987
| 72/369 FR 578679 10/1924
3,456,482 A 7/1969 Maier GB 771815 7/1927
3,472,056 A 10/1969 Gregg GB 347415 4/1931
3,675,710 A 7/1972 Ristow GB 2205260 12/1988
3,724,256 A 4/1973 Kroetch TP 6406746 3/1965
3,724,756 A 4/1973  Maltentort TP 261222634 10/1986
4,009,601 A 3/1977 Shimizu TP 26216820 1/1987
4,446,915 A * 5/1984 Welch ................... F28D 1/0477 KR 300469216 1/2008
165/150 KR 300517385 1/2009
4,464,923 A 8/1984 Boggs WO 02070162 9/2002
4,520,867 A 6/1985 Sacca
D284,694 S 7/1986 Taylor
D284,789 S 7/1986 Taylor OTHER PUBLICATTONS
4,638,665 A 1/1987 Benson
4,755,331 A 7/1988 Merrill Kuboki, Takashi et al., A New Schedule-Free Mandrel-Less Bend-
4,765,168 A 8/1988 Stange ing Method for Straight/Pre-Shaped Long Tube; CIRP Annals
j’ggg’gg i lg?gg? E:{?ﬁlﬂgf Manufacturing Technology 62 (2013) pp. 303-306.
5012767 A * 5/1991 Sheikh FI8F 9/013 Design U.S. Appl. No. 29/766,720, filed Jan. 18, 2021 entitled
o 165/162 Indirect Heat Exchanger Tube Controlled Wrinkle Bend; 43 pages.
5,142,895 A 0/1992 Schuchert U.S. Appl. No. 63/138,655, filed Jan. 18, 2021 entitled Indirect Heat
5,222,552 A 6/1993 Schuchert Exchanger Pressure Vessel with Controlled Wrinkle Bends; 94
5,540,276 A 7/1996 Adams pages.
5,799,725 A 9/1998 Bradley, Jr. U.S. Appl. No. 63/270,953, filed Oct. 22, 2021 entitled Indirect Heat
6,101,821 A 8/2000 Cates Exchanger Pressure Vessel with Controlled Wrinkle Bends; 100
6,138,746 A 10/2000 Livolsi pages.
6,153,029 A_ 1172000 Lin University of Regina; Question and Answer regarding Arc Radius;
gjﬂgé?g E ?;388; églg(;?ne publicly available before Jan. 18, 2021; 1 page.
635743980 B:h 6/2003 Morrison Winton, George; Embracing the Wrinkle; from https://www.
6:6 442079 Bi 11/2003 Harman wintonmachine.com/embracing-the-wrinkle; publicly available before
6,820,685 B1  11/2004 Carter Jan. 18, 2021; 4 pages. | |
7,296,620 B2 11/2007 Bugler, I1I YouTube Video entitled “Pines Bender Serpentine Bends with
7,779,898 B2 /2010 Morrison controlled Wrinkles™; screen captures of video from https://www.
8,129,036 B2 3/2012 Beringer youtube.com/watch?v=S{4c0QYPKsU&feature=youtu.be; pub-
9,255,739 B2 2/2016 Aaron lished Oct. 24, 2010.
9,279,619 B2 3/2016 Aaron U.S. Appl. No. 17/576,061, filed Jan. 14, 2022 entitled Indirect Heat
D763.417 5 8/2016 Hokazono Exchanger Pressure Vessel with Controlled Wrinkle Bends; 90
9,534,529 B2 1/2017 Capelle pages.
ig’}gg’gg? g% ) igggg irnadférson “““““““““ F28F 13/06 Restriction Requirement from Design U.S. Appl. No. 29/766,720
P N ) dated May 7, 2024, 33 pages.
igzj%:ggg E% gggg Era?lgg‘z;l‘zi *************** £24D 19/00 Non-Final Office Action from Design U.S. Appl. No. 29/766,720
10,563,930 B2  2/2020 Rede dated Aug. 9, 2024; 5 pages.
10,655,918 B2 5/2020 Beaver
11,073,344 B2 7/2021 Williams * cited by examiner



U.S. Patent Oct. 8, 2024 Sheet 1 of 4 US D1,046,085 S

FIG. 1



US D1,046,085 S

Sheet 2 of 4

Oct. 8, 2024

U.S. Patent

= " RN
__x . \a.v ....u_..,.,,...-“..,...... i ol w A f._,
/ + A o b
! TN . <~ ! \ \ VoL
/ _\r e o VoL
/| easssy NS
I w - .ﬁ ' ,_.
4__ i -~ : i 4 .H Vool
_ﬁ ; ﬂ,_.:f.r ———lis R ! .# ol
" . |.|..|..l “ I H L) 1
__ f. — ”— m ) : \ um #
. i
* N , Lo m “
Sl B P
po - : P
i : ' ¥
i ¢ ¥
" ¢ .
* " m P
) ' b
" + -
b H +od
) . b
a Do
! +
) b
) b
| f b
) b
) pod
) b
* " P
) b
) N
) b
) N
) P
- . H i
" | |
L
L
|
b
Pt
] . : -
T T P
._._.. T~ “ - ...m \m __._... T - - g
! ' : !
| ; 1 i
! ' ; !
| ; v j
] ' : !
i ; ! i
] ' : !
| ; v j
! ' ; !
| ; 1 !
] ' ; !
i H H j
! ' ; |

m m, m.m m, mm m, Emm m, EmLm Lm, Em o, Em A EgEm L EpE L EpE L B, AmLr ELE g EEm

Y

FIG. 2



US D1,046,085 S

Sheet 3 of 4

Oct. 8, 2024

U.S. Patent

Lk o b R R R R R R R R R o R o R R o R R o R o R R R R R R R R R R o R o R R R o S

LR R b R ok R R b R R o R o R R R R R R R R R R o R R R o R B R R R R R R R R R o R o R o R R o K o R R

[ R R T T R R R e e R R T YT N R R R g g e e S Y

L i o i e e e e e i e e e el e o e e e i e e e e e e e e e e Bl i b b i i

‘.'l
=

A
—
i

P LY

Il R R

-
-

e g e

—
-

—— J:':'_.-r-
-
™
-

- S W

W T WL E. N W W WA, Y. W, N, N, W N, WA, N "N, "N, . "N, "N, . . "N, “NF. WA, . "Nr. WA, WA, "N, N, WA, "N ‘N, W, "W, "W, W, . W, . . W, W, . . .

L e e o e e e e el e el e el e el e el e el e el e el e el e e e e el e el e el e el e i i e e o ) bl 2 b i e i e i e o i

e AR E E R R R o wr

Ay TATATAYY

pm 1o e

e

—

-

. T R
T
i -
-

e . o S

FIG. 4

FlG. 3



U.S. Patent Oct. 8, 2024 Sheet 4 of 4 US D1,046,085 S

;.h-h-'—-h-h-h.h-h-'—-h-h-’-.h-’-.-’-’-.

Ll ol U Dl U Sl o o R o R o - =
T T T T T T T N N EE HEF HE HC HF HF - Hr Hr W OWr Wr Wr Wr W Cmr mr i wowr
T E W Er E W O EE W O W WO W W Hr HC W O W W W OB W - W W W oW s -
e

L L]
'

L]
]
) i I-‘
Ty e Sy oy Gy iy fr oy e e e e T e ™ e

FiG. S FG. 6



	Claims
	Front Page
	Specification
	Drawings

