(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

A 0 0 O

(43) International Publication Date (10) International Publication Number
28 September 2000 (28.09.2000) PCT WO 00/57048 A3
(51) International Patent Classification’: F02K 9/48, Dean, S.; 400 South Claremont, Dearborn, MI 48124
9/52, 11/00, F23R 3/00 (US). WILLIAMS, Gregg, G.; 1965 Rathmor Road,

Bloomfield Hills, MI 48304 (US).
(21) International Application Number: PCT/US00/06393
(74) Agents: LYON, Lyman, R. et al.; Lyon, P.C., Suite 207,

(22) International Filing Date: 10 March 2000 (10.03.2000) ?32? Telegraph Road, Bloomfield Hills, MI 48302-1476

(25) Filing Language: English 1) Designated States (national): AE, AL, AM, AT, AU, AZ,
BA, BB, BG. BR. BY, CA, CH, CN, CR. CU, CZ, DE, DK,
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KP. KR, KZ, LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK. MN, MW, MX, NO, NZ, PL, PT,
RO, RU, SD, SE, SG, SI. SK, SL, TJ, TM, TR, TT, TZ, UA,
UG, UZ, VN, YU, ZA, ZW.

(26) Publication Language: English

(30) Priority Data:
60/123,621 10 March 1999 (10.03.1999)  US

(71) Applicant: WILLIAMS INTERNATIONAL CO.,
L.L.C. [US/US}; 2280 West Maple Road, Walled Lake, (84) Designated States (regional): ARIPO patent (GH, GM,

MI 48390 (US). KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent
(AM, AZ,BY,KG,KZ,MD, RU, T}, TM), European patent
(72) Inventors: STEPHENS, Richard, D.; 10417 Spring (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE. IT, LU,
Grove, Brighton, MI 48114 (US). THOMPSON, Robert, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,

S., Jr.; 5950 Rosewood Parkway, White Lake, MI 48383 GA, GN, GW, ML, MR, NE, SN, TD, TG).

(US). DEFEVER, Guido, J.; 1880 Wexport Lane, Com-
merce Township, MI 48382 (US). JONES, John, F.; Published:
1870 Wiltshire, Berkley, MI 48072 (US). MUSGRAVE, —  With international search report.

[Continued on next page]

(54) Title: ROCKET ENGINE

(57) Abstract: A rocket engine (10) comprises first (76) and second (142) rotary injectors for injecting respective fuel (20) and
oxidizer (18) propellant components into a first combustion chamber (34), and the effluent (38) therefrom drives a turbine (40) that
L, rotates the rotary injectors (76, 142). The mixture within the first combustion chamber (34) is preferably fuel-rich so as to reduce the
associated combustion temperature, and the fuel-rich effluent mixes in a second combustion chamber (36) with additional oxidizer
injected by a third rotary injector (182) so as to generate a high temperature effluent (214) suitable for propulsion. The rotary injectors
(76, 142, 182) are adapted with associated rotary pressure traps (86, 146, 174) so as to isolate the low pressure propellant supply
(22, 24’) from the relatively high pressures in the respective combustion chambers (34, 36). A portion of the fuel-rich effluent from
g the first combustion chamber (34) is directed through an annular passage (198, 204) surrounding the combustjon chambers (34, 36)
to provide effusion cooling of a surface (218) of the second combustion chamber (36).

7048 A3

O 00/



wo 00/57048 A3 IENID 000100 AN 0 AR

(88) Date of publication of the international search report:

18 January 2001

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



INTERNATIONAL SEARCH REPORT International application No.
PCT/US00/06393

A. CLASSIFICATION OF SUBJECT MATTER

IPC(7) :F02K 9/48, 9/52, 11/00; F23R 3/00
US CL :60/258,204,267,259,240
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : 60/258,204,267,259,240

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the reievant passages Relevant to claim No.

X US 3,307,359 A (COWELL) 07 March 1967 (07.03.1967), the| 1-15,20,45-51, 53-
-- entire document. 63, 89,90,92,

Y 93,95-102, 104
16-19,

21-25, 52, 56, 98,

105-117

Y US 3,408,817 A (WALTZ, et al.) 05 November 1968 (05.11.1968), | 16-19, 21-25, 52,
Fig. 1. 56, 98, 105-117

Further documents are listed in the continuation of Box C. E] Sce patent family annex.

he Special categories of cited documents: " tater document pubhished after the intemational filing date or priority
an . . date and ot i conflict with the application but cited to understand
A document defining the general state of the art which is not considered the prmeiple or theory underlying the invention
to be of particular relevance
"E* earlier document published on or after the international filing date X document of parucular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
“L* document which may throw doubts on priority claim(s) or which s when the document is taken alone
cited to establish the publication date of another citation or vther . . .
special reason (as specified) Y document of particular relevance; the claimed invention cannot be
considered to nvolve an inventive step when the document is
"o" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means bemg obvious 10 a person skilled in the art
"p* document published prior to the international filing date but later than = - ducument member of the same patent family
the priority date claimed
Date of the actual completion of the international scarch Date of mailing of the international search report
23 AUGUST 2000 0 7 S E P ZUDD
Name and mailing address of the ISA/US Authorized officer
Commissioner of Patents and Trademarks ~
Box PCT Ti
R imothy S. Thorpe
Washington, D.C. 20231 y 3} /
Facsimile No.  (703) 305-3230 Telephone No. (703) 308-0861
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Category*

A US 2,637,973 A (LAWRENCE, JR.) 12 May 1953 (12.05.1953).
A US 3,440,821 A (WALTZ) 29 April 1969 (29.04.1969).

A US 2,518,881 A (GODDARD) 15 August 1950 (15.08.1950).
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claim Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claim Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

3. D Claim Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

Box I Observations where unity of invention is lacking (Continuation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Please See Continuation Sheet

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

0O X

As only some of the required additional search fees were timely paid by the applicant, this international search
report covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING: This application contains the following
inventions or groups of inventions which are not so linked as to form a single general inventive concept under PCT Rule 13.1. In
order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I, claim(s) 1-62, drawn to a rocket engine and method of operating the same, primarily limiting the means by which fuel
and oxidizer are introduced and combusted.

Group 11, claim(s) 63-88, drawn to a rotor sub-system of a rocket engine comprising features such as a rotary pressure trap for
fuel and oxidizer.

Group 111, claim(s) 89-117, drawn to a rocket engine having structure particular to the cooling thereof, and a method of cooling
said rocket engine.

The inventions listed as Groups I-111 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The details claimed in the
rotor sub-system (Group [I) are not necessary nor present in the claims to either of groups I and IIl. Similarly, there is no
corresponding technical feature shared between groups I and III.
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