United States Patent

US007219516B2

(12) 10) Patent No.: US 7,219,516 B2
Rhyne et al. 45) Date of Patent: May 22, 2007
(54) HEAT SETTING MACHINE WITH SEALING 3,457,602 A *  7/1969 Couick et al. ....c.cc....... 28/281
HEAD 3,763,527 A * 10/1973 Yazawa ......ccccceeeeeenen. 28/266
(75) Inventors: Jeffrey Todd Rhyne, Belmont, NC
(US); Edward Dean Smith, Jr., (Continued)
Dalton, GA (US); Robert Cone Miller,
Jr., Dalton, GA (US); Joseph Andrew FOREIGN PATENT DOCUMENTS
Gottberg, Mooresville, NC (US)
FR 2453927 A 11/1980
(73) Assignee: BMB Enterprises, Inc., Resaca, GA FR 2 594 860 * 8/1987
(as) FR 2 594 860 A 8/1987
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 677 days. OTHER PUBLICATIONS
Carter, Bobby R., Jr.; New Advances in Superba Heatsetting Tech-
(21) Appl. No.: 10/392,497 nology; Carpet Yarn Heat and Twist Setting Seminar; Jan. 31, 1996
(22) Filed Mar. 20. 2003 & Feb. 1, 1996; Dalton, Georgia.
iled: ar. 20,
(Continued)
(65) Prior Publication Data . . . .
Primary Examiner—Frankie L. Stinson
US 2003/0213270 Al Nov. 20, 2003 (74) Attorney, Agent, or Firm—Adams Evans P.A.
Related U.S. Application Data (57) ABSTRACT
(60) Provisional application No. 60/381,336, filed on May
17, 2002. A continuous heat set line for setting yarn, having spaced-
(51) Int.Cl apart, elongate, tubular entrance and exit cooling chambers
s interconnected by an elongate intermediate steam heat-
DO6B 3/01 (2006.01) . .2 .
(52) US.Cl 68/5 D: 68/5 C setting chamber communicating therewith. The entrance and
53 F'- l‘d fCl """ X ﬁ """ o S """" h """" ’ 6%/5 D exit cooling chambers and the intermediate heat-setting
(58)  Field of Classification Searc 68/5C 2/149 3’ chamber collectively define a single longitudinally-extend-
S lication file f ) b h', ’ ing axis along the combined length thereof. Sealing heads
ee application file for complete search hustory. seal the entrance and exit cooling chambers and the inter-
(56) References Cited mediate heat-setting chamber to a degree sufficient to main-

U.S. PATENT DOCUMENTS

2,661,619 A * 12/1953 Helle ....ccccovvvvvivinniinninnn. 68/6
2,873,597 A * 2/1959 Fahringer .... 68/S E
3,037,369 A * 6/1962 Leins et al. ..... ... 68/SE
3,040,553 A * 6/1962 Rust, Jr. ... ... 68/175
3,083,556 A * 4/1963 Leonard .. .. 68/SE
3,319,275 A * 5/1967 Fleissner . .. 8/149.3
3,429,015 A *  2/1969 McClure .......cccevevnnen. 28/266

tain a pressurized condition within the heat-setting chamber.
A yarn conveyor extends through the pretreatment chamber
for conveying the yarn through the entrance and exit cooling
chambers and the heat-setting chamber. At least one piston
and cylinder assembly moves sealing rolls into and out of
position relative to each other, while independently-operat-
ing springs urge the rolls together sufficiently to effect a seal.

13 Claims, 16 Drawing Sheets




US 7,219,516 B2
Page 2

3,918,111
3,927,540
3,977,059
4,009,513
4,949,558
5,024,390
5,070,585
5,092,139
5,134,866

U.S. PATENT DOCUMENTS

11/1975
12/1975
8/1976
3/1977

A Dunn
A

A

A

A 8/1990
A

A

A

A

*
* Tanaka et al. .
* Ethridge et al.
*

Enderlin
Enderlin
Enderlin
Runser
Enderlin

6/1991
12/1991
3/1992
8/1992

OTHER PUBLICATIONS

Andersen ..............

MF2; Friezing Machine (for carpet yarns) with Steam Injection
Superba; Mulhouse, France.

8/149.1
... 68/5E TVP2S; The Evolution in Continuous Heat-Setting; Superba;
... 28/255 Mulhouse, France.

28/179

CBS; Steam Circulation Blower System; Advantages; Technical
Features; Superba; Mulhouse, France.

TVP; Heat-Setting of Carpet Yarns; Superba; Mulhouse, France.
200 mm Belt; Prior Art (Circa late 1970’s); 260 mm Belt; Design
by Superba.

TVP2S; Technical Sheet; Superba; Charlotte, NC and Mulhouse,
France.

Optiset; Continuous Yarn Heatsetting Range; The Cooper Company,
Inc.; Dalton Georgia.

* cited by examiner



U.S. Patent May 22, 2007 Sheet 1 of 16 US 7,219,516 B2

HG. 1.
PRIOR ART
57 5 S 56
O

Q \ i O
Q —— @]

O ++i+++i+i+i+++:++ O

58A LEE 2
o ° 51

5 A6 3. sap



U.S. Patent May 22, 2007 Sheet 2 of 16 US 7,219,516 B2

i
T
o

!
|

7] =HI

| 2 l

- - L

E i |
Al . 2L .
TS s

L :

% ] g

g\——“ I a\_,,,/' g

- I

ATTE

H 2T

|l

/ i

= o 1

A = )2

R |13k

gl i

= |IF a:al

- 1 = N

R
|
40J
NN
AN

0

(




U.S. Patent May 22, 2007 Sheet 3 of 16 US 7,219,516 B2

.

A6, 4.



U.S. Patent May 22, 2007 Sheet 4 of 16 US 7,219,516 B2

90

92

968




U.S. Patent May 22, 2007 Sheet 5 of 16 US 7,219,516 B2




U.S. Patent May 22, 2007 Sheet 6 of 16 US 7,219,516 B2

(6]
(@@@@mmmm),

A




U.S. Patent May 22, 2007 Sheet 7 of 16 US 7,219,516 B2

153 150 20

139

O .

136

Py

N 126

1254

© \IBZA
0 1
@ 2] (

T 124A
121 d
1224 J“




Sheet 8 of 16

US 7,219,516 B2

U.S. Patent May 22, 2007
140
136
151 140 150 20
155
N 130
m © T T { I /
. == ©
L == o el
120——— ¥ \ =
e w_,/ézzf,/: _____ [ S _/,,/_/_,Z/‘@ BELT
AN N T
7 \
| /// \ A IR R
161/ \\i\"’"% - © \© ﬁr&)ﬁ
\ i \‘
\\ —
124A

H6. 8b.




U.S. Patent May 22, 2007 Sheet 9 of 16 US 7,219,516 B2

161 :



US 7,219,516 B2

Sheet 10 of 16

T >1244

121

FIG. 8d.

123

U.S. Patent

B




US 7,219,516 B2

Sheet 11 of 16

May 22, 2007

U.S. Patent

A6, Ya.



US 7,219,516 B2

Sheet 12 of 16

May 22, 2007

U.S. Patent




US 7,219,516 B2

Sheet 13 of 16

May 22, 2007

U.S. Patent

151

138

DN )=

< (B
e

s

140

) o
SNE G A
/é. - —7

126




U.S. Patent May 22, 2007 Sheet 14 of 16 US 7,219,516 B2

139
163
138 ] 1248

140 H6. 9.
164



U.S. Patent May 22, 2007 Sheet 15 of 16 US 7,219,516 B2

¢ BELT ===

\

\I
)
57

123"
1 F16. e.

hY

A7 T 124A




U.S. Patent May 22, 2007 Sheet 16 of 16 US 7,219,516 B2

155 20
139 153 151 198 140
135
, []
T == 136
il 1=
o o o (| 126
159 m_om m om om om |||E
® o © B © ® 1|

[o {11

_/
[ T+
oL
z

260MM BELT ——

1246 |

AT 124A

F6. 9 el



















