Europaisches Patentamt

(19) 0> European Patent Office

Office européen des brevets (112)

EP 0939 275 A3
(12) EUROPEAN PATENT APPLICATION

EP 0939 275 A3

(88) Date of publication A3:
29.09.1999 Bulletin 1999/39

(43) Date of publication A2:
01.09.1999 Bulletin 1999/35

(21) Application number: 98310791.3

(22) Date of filing: 30.12.1998

(51) Int. c1.5: F23C 7/00, F23C 5/02,
F23D 11/10, F23R 3/10,
F23R 3/28

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 30.12.1997 US 897
(71) Applicant:

UNITED TECHNOLOGIES CORPORATION
Hartford, Connecticut 06101 (US)

(72) Inventors:
¢ Rup, John J. Jr.
Willington, Connecticut 06279 (US)
* Hoke, James B.
Tolland, Connecticut 06084 (US)

(74) Representative:
Leckey, David Herbert
Frank B. Dehn & Co.,
European Patent Attorneys,
179 Queen Victoria Street
London EC4V 4EL (GB)

(54) Fuel nozzle and nozzle guide for gas turbine engine

(57) A fuel nozzle/guide assembly for a gas turbine
engine for reducing NOx emissions has a central axial
inflow swirler (32) and either three concentric radial
inflow swirlers (34, 62, 88) or, alternatively, two concen-
tric radial inflow swirlers (34, 62) and a concentric array
of air passages (74), for rapid uniform fuel-air mixing
downstream from the fuel injector.

S SRS \\\ g
& “!‘_‘3;//2%}117//////[[!’1

%.
£ &
‘.A/ﬁg(\‘\'.(\\\\\\\\\\\\\\\,»)}”\sl\“ B 33)28
> e I N %
I [ f~40

R SR R
N B OB NN

NN,
\\\\\\\\ \‘

T, W,

N 52

NN

54

Printed by Xerox (UK) Business Services
2.16.7/3.6



EP 0939 275 A3

o ) European Patent EUROPEAN SEARCH REPORT Application Number
Office EP 98 31 0791

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Gitation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CI.6)
US 5 417 070 A (RICHARDSON JOHN S) 1-8,15, | F23C7/00
23 May 1995 (1995-05-23) 16 F23C5/02
* column 1, paragraph 1 * F23D11/10
* column 4, Tine 15 - line 24 * F23R3/10
* column 5, line 35 - column 6, Tine 36 * F23R3/28

* column 6, line 52 - column 7, line 4 *
* figure 1A *

EP 0 644 375 A (TEXTRON FUEL SYSTEMS) 1-8,15,
22 March 1995 (1995-03-22) 16

* column 1, line 9 - line 11 *

* column 1, line 39 - line 61 *

* column 3, line 59 - line 66 *

* column 4, line 45 - line 51 *

* figure 2 *

EP 0 073 265 A (PHILLIPS PETROLEUM C0) 1-7
9 March 1983 (1983-03-09)
* page 8, line 25 - page 10, line 2 *
* page 47, paragraph 3 *

* page 1, paragraph 1 * TECHNICAL FIELDS
* page 30, line 8 - page 31, line 7 * SEARCHED  (Int.CL6)
* figures 1-5,10,14,15 * F23C

=== F23D

US 4 381 718 A (CARVER GEORGE P ET AL) 1,16 F23R

3 May 1983 (1983-05-03)

* figures 1,2 *

* cofumn 3, Tine 53 - column 4, line 49 *

* column 7, line 43 - line 56 *

EP 0 660 038 A (ROLLS ROYCE PLC) 1,9-11,

28 June 1995 (1995-06-28) 13-15,
17,18

* column 1, line 1 - line 10 *
* column 2, line 37 - column 3, line 27 *
* figures 1,2 *

-/_..

The present search report has been drawn up for all claims

EPO FORM 1503 03.82 (P04C01)

Place of search Date of completion of the search Examiner
THE HAGUE 9 August 1999 Mougey, M
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or

X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application

document of the same category L : document cited for other reasons
Atechnological background e e e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM 1503 03.82 (P04C01)

9

EP 0939 275 A3

European Patent

_ EUROPEAN SEARCH REPORT Application Number
Office EP 98 31 0791

DOCUMENTS CONSIDERED TO BE RELEVANT

GCategory Citation of g;arc;:vear;]tt\:i;f;si:giec:ﬁon, where appropriate, geéf;:‘t g%ﬁ%ilﬁénogn?fé ISE
A EP O 646 706 A (TEXTRON FUEL SYSTEMS) 1,9,11,

5 April 1995 (1995-04-05) 17,18

* figures 1,17,20-23 *

* column 2, line 29 - line 36 *

* colum 17, line 54 - line 17 *

* column 19, line 4 - line 22 *
A EP 0 286 569 A (UNITED TECHNOLOGIES CORP) |9,12,17,

12 October 1988 (1988-10-12) 19
* the whole document *

TECHNICAL FIELDS
SEARCHED  (Int.CL6)

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner
THE HAGUE 9 August 1999 Mougey, M
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or

X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application

document of the same category L : document cited for other reasons
A:technological background et s st et n et se e e neen
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 0939 275 A3

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 98 31 0791

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

09-08-1999
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5417070 23-05-1995 GB 2272756 A 25-05-1994
JP 6213454 A 02-08-1994

EP 0644375 A 22-03-1995 Us 5417054 A 23-05-1995
EP 0646706 A 05-04-1995
JP 7083436 A 28-03-1995

EP 0073265 A 09-03-1983 NONE

US 4381718 A 03-05-1983 NONE

EP 0660038 A 28-06-1995 DE 69410424 D 25-06-1998
DE 69410424 T 17-09-1998
JP 7217451 A 15-08-1995
us 5647538 A 15-07-1997

EP 0646706 A 05-04-1995 us 5277023 A 11-01-1994
us 5417054 A 23-05-1995
Us 5329760 A 19-07-1994
EP 0644375 A 22-03-1995
JP 7083436 A 28-03-1995

EP 0286569 A 12-10-1988 us 4773596 A 27-09-1988
CA 1280611 A 26-02-1991
JP 2866960 B 08-03-1999
JP 63255528 A 21-10-1988

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	search report

