US007846281B2
a2 United States Patent (10) Patent No.: US 7.846,281 B2
Muvundamina 45) Date of Patent: Dec. 7, 2010
(54) PAPER LAMINATES MANUFACTURED 3,247,040 A 4/1966 Fine et al.
USING FOAMED ADHESIVE SYSTEMS 3,672,949 A 6/1972 Brown
3,784,085 A 1/1974 Kilgore
(75) Inventor: Mutombo J. Muvundamina. 3.862.877 A 1/1975 Camden
Minneapolis, MN (US) 3,805,084 A 7/1975 Cone et al.
3,905,329 A 9/1975 Cone et al.
(73) Assignee: H.B. Fuller Company. St. Paul, MN 3,905,921 A 9/1975 Cone et al.
(US) 3,961,125 A 6/1976 Suminokura et al.
3,965,860 A 6/1976 Cone et al.
(*) Notice: Subject to any disclaimer. the term of this 4,004,049 A 1/1977 Horwat et al.

patent 1s extended or adjusted under 35

U.S.C. 154(b) by 462 days.
(Continued)

FOREIGN PATENT DOCUMENTS

(21) Appl. No.: 11/655,547

(22) Filed: Jan. 19, 2007

DE 4401529 Al 7/1995

(65) Prior Publication Data

US 2007/0113949 Al May 24, 2007 (Chrifined)

Related U.S. Application Data OTHER PUBLICATIONS

(62) Division of application No. 10/654,335, filed on Sep. Cataleg “fifled “Diip FreeD: Aiifomatic Al Atomizing Spray

2_., 2003, now Pat. No. 7,201,,815. Nozzles.” CEltELng 25 (2{}01)
(51) Imt. CL Primary Examiner—Philip C Tucker

B29C 65/00 (2006.01) Assistant Examiner—Michael N Orlando

B32B 3/00 (2006.01)

B32B 5/00 (2006.01) (57) ABSTRACT

B32B 37/00 (2006.01)

BO5SD 1/02 (2006.01) , .

BOIF 3/04 (2006.01) Foamed, aqueous adhesive compositions are used to manu-
(52) US.CL oo, 15678, 2641415 427/421,1, ~ 1BC0UFE fissue laminate products including or especially as

516/10 bathrq::}m tlgsutlai facial tlssqe, p?lpex: towels, apd Ci[he hkefji

(58) Field of Classification Search ................. 156/78; | oamungitypically occurs by itroducing pressurized gas an

adhesive flows 1n a nozzle chamber on demand, wherein the
kinetic energy of the flows is used to provide mixing energy.
Theadhesive preferably is dispensed as a plurality of discrete,
(56) References Cited foamed adhesive particles. The foamed adhesive can be used
for intralamina bonds, interlaminate bonds, bonding loose
sheet extremities, bonding roll to roll, and the like. The inven-

427/421.1; 264/41; 516/10
See application file for complete search history.

U.S. PATENT DOCUMENTS

2323.831 A 7/1943 Menger et al. ’Fiﬂn provides a reliable, straig!ltfﬂrward way to accomplish
2695246 A 11/1954 Jurgensen, Jr. et al. in-nozzle foaming of an adhesive.
3,081,069 A 3/1963 Oakes
3,205,091 A * 9/1965 Williamsetal. ......... 106/213.1 14 Claims, 4 Drawing Sheets
100
125
>
114

120 12
TR 118 \L ) /109

- > 122 T > > > >

138



