United States Patent [
Lipsker

US006153034A

6,153,034
Nov. 28, 2000

(111 Patent Number:
1451 Date of Patent:

[54] RAPID PROTOTYPING
[75] Inventor: Daniel Lipsker, Atlit, Israel

[73] Assignee: Micromod R.P. LTD, Granot, Israel

[21] Appl. No.: 09/128,100

[22] Filed: Aug. 3, 1998
[30] Foreign Application Priority Data
Aug. 3, 1997 [IL]  ISrael .ocoooorveivereeeeeiieiseinnes 121458
[51] Imt.CL7 .. . . .. B32B 31/16
[52] US.ClL ... 156/73.1; 156/167; 156/510;
156/580.1
[58] Field of Search ..........ccncvvcunneen. 156/73.1, 73.2,
156/250, 256, 510, 580.1, 580.2, 166, 167
[56] References Cited
U.S. PATENT DOCUMENTS
3,046,178 7/1962 TUPPer ..ccovvvvvvvvrivnnverencerinnnnne. 156/167
3,248,444  4/1966 Nixon .
3,262,808 7/1966 Crooks et al. .
3,368,989  2/1968 Wissinger et al. .
3,410,310 11/1968 Ray .

3,411,686 11/1968 Bender .
3,507,660 4/1970 Nishio et al. .
3,633,113 1/1972 Grubel et al. .
4,961,154 10/1990 Pomerantz et al. .
5,031,120  7/1991 Pomerantz et al. .
5,139,338  8/1992 Pomerantz et al. .
5,157,423 10/1992 Zur .

5,177,689  1/1993 Kinasi et al. .
5,263,130 11/1993 Pomerantz et al. .
5,287,435  2/1994 Cohen et al. .
5,289,214  2/1994 Zur .

5,307,499  4/1994 Yin .

5,386,500 1/1995 Pomerantz et al. .
5,398,193 3/1995 de Angelis .
5,426,722  6/1995 Batchelder .
5,433,280  7/1995 Smith .
5,448,687  9/1995 Hoogerhyde et al. .
5,453,933 9/1995 Wright et al. .
5,453,934  9/1995 Taghavi et al. .

5,458,825 10/1995 Grolman et al. .
5,459,868 10/1995 Fong .

5,491,643  2/1996 Batchelder .
5,515,903  5/1996 Hronas et al. .
5,542,070  7/1996 LeBlanc et al. .
5,544,550  8/1996 Smith .
5,545,367  8/1996 Bae et al. .
5,578,227 11/1996 Rabinovich .

OTHER PUBLICATIONS

M.K. Raymond,“Unraveling Rapid Prototype Methods”,
American Machinist, pp. 24-31, Jun. 1996.

NSF Workshop on Design Methodologies for Solid Freeform
Fabrication, Jun. 1995.

Brochure:“Rapid Tooling Tops Bill at RP Conference”,
Machine Design, p. 44, Apr. 20, 1995.
Brochure:“CAD/CAM Planning Guide”, p. 9A, 1996.
Brochure:“Faster Rapid Prototype is Designed for the Desk-
top”, Machine Design, p. 26, Dec. 14, 1995.
Brochure:“Rapid Ptototyping Produces Metal Parts”,
Machine Design, p. 22, Jan. 26, 1995.
Brochure:“Prototyping Machine Builds Models with Ink—Jet
Methods”, Machine Design, p. 52, May 11, 1995.
Brochure:“Neuractor, Computer Numerically Controlled
Desktop Manufacturing System”, U.S. Cyberlab, Inc.
Brochure:“Rapid Growth for Rapid Prototyping”.

Primary Examiner—James Sells
Attorney, Agent, or Firm—Darby & Darby

[57] ABSTRACT

Rapid prototype apparatus including an adhesive dispenser
for dispensing an adhesive and an actuator which moves the
adhesive dispenser in at least one of six degrees of freedom
(preferably in at least four degrees of freedom, and most
preferably in six degrees of freedom) in accordance with a
geometry of an object. The adhesive dispenser then dis-
penses the adhesive in accordance with the geometry of the
object, applying successive layers of adhesive one on top of
the previous layer. The adhesive layers cure and bond to
each other, thus forming a prototype of the object.

11 Claims, 4 Drawing Sheets
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