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oo by G['eenewaldl Jr.

Dear Mr. Sreenewald

This letter is5 in rzference to vour Freedom cof Tnforration
Act (FOIA) requeszst dated 1 Dec 27, our case number NAIC-28-033,

After reviewing tChe documert you requested, it was determined
that il "5 releasabkle.

Your reqglest was processed i _he “all other” category. Ths
dozument we are providing contains 13 pages. All fees have bheen

waived,
Sloncarely
KJ{»&MZ %A#u.
FICHARD G, AMNNAS, Calonel, USAF
Commandaer
Artachment

FASTC=ID (RS, T-0&673-52

Lntaen Lepacy, Bonndless Putnre. Yoo Nafion's Afr Foree
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TIIE ENGINE FOR THE FASTEST AIRCRAFT IN THE WORLD
1S RUSSIAN

Whierour MASA figher agains duprancian and Sarapetivs indie cunfivencre, she Pussiant, thommelves, bn spie of
hmﬂr#fﬂmhﬂn#* wikich will b sped fuor She owveqpace plmees of thy
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muﬂhﬂmumhm In a few days, Nir. Doad A.

Ogorodnikov, currest direcior of TSIAM (Russise ncvoiym of the Central Institate: of sestarch
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a "siagpering” realization; 4 hypersosic “super nimjet engine®. A Simtilar eagine is Hbely to
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wper-Conconde to some exicnt, which would put Tokyo st three hurs from New York (insiead
of cighicen hours with the cument airfiners)! Tesis have alresdy taken place, and the machine
actuaily flew at this spend.

For the Americaas, the surpwise i3 more than jnsense: The United Suaes, still the most

-MHWMHMMHmﬁHHﬂHHMHnMHW

? throe ar four years, is spite of the colossal sums invested i taeir project of seraspece plane:
- badget of 260 million doliars for only i yoar 1993, As for Europeans ...

T the' formideble conhision which: procedod and followed the fI] of what former

 presidoat Reugen called fho "cvll ampire”, e Soviet engiacers s worked effceively, if mot
~ calmly. Ttia enslly uadormood @it The U8 Alr:Forcs sad the Eapean Company of Propuktidn
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THE SUPER RAMJET ENGINE HAS FLOWN AT MACH ¢

Launched from G coccdremme of Ralkonour by & groond-io-akr -
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; I(lﬂ m. Ficing of phuse I st Mack 4.5, (3). S sommds of subsonic comtbustice. ). End of phase 11
Muichi 6. (0. 15 seconds of subeimsic combustion, (5). 15 scconds of subsonic combustion. (6 End of
. phaim3; Mack33. (7). Firing of phase 10 Mach 3.5,

j nhhﬁ- m'h!ﬂuduﬂlhm'iuﬁId"m Mﬂnnﬂiﬂupbuﬂ.ﬂurn:hlm-

..t Tk e ol nltitmde, 3i 3 spoed of Mack 3.5,

Puge 0 °

'Ihu‘aﬂuwslmuhle ‘The hypersdnic ramjet was supposed to be the snswer, somewhal
vaied, from the American shepherdess W the European shepherd that had manuficturod
‘Concordé. 3t was also, for the targs airframe manufactuters, “the” plan for the futute: in time,
it was supposed to be able o pravide for the n of the Boeing 747 and simifar craft,
whose design goes back about thirty yoirs. Whence:the need for studying a new generation of
plancs for the next decaufes, In paiticular for i tal connections. The boxes of the
pmpnl manufactorers have contained for several ymwarluus projects - in the state of simple
ideas, far the moment - phnn:alveryhighspwdﬂ-ﬂchﬁmdheymd} which will be either
stratospheric apparatuses, flying in the high layers of the atmosphere, or recoverable orbital
Tauinchars 2. However, the engine most indicated for this new type of vehicle, is precisely the
*super ramjet engine” {"Scramjes” in American} - the exact one that the Russians tested.

M Wall Of Heat. The great difficulty tisat this type of engine poses comes from the fact that
combustion is carried out in a supersonic, even hypersonic flpw. Indeed, the external air, even
.ﬂuummmammmw remaing largely supérsonic when crossing
__mmmmmmq:mmmmmmmmdemtmm
. ground, Mr, Ogorodinikov told - us, already mettioned, show that whon one approaches
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%ilﬂhﬁﬂﬂﬁlﬂhﬂﬂhﬂﬂﬂlwm The appearance of shock waves between
thé sir intale and ‘the  combustion chatmber ralses the temperature and thé preasure at levels too
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mksintain gas flows in the

k

ical encrgy through thie shock -waves, and 4 reduciion in the heat balance of combustion,
y A8 the high tcosperstures reached : oocur eadatheimic reactiges which dimociate the .
ich agines. ‘Today, the Rissians soorw 1o heve welll coetrolled sapersonks: flows.
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i Tulh cxippling fall of the éutput ks two ociging:  the Irreversibie degradation of the.
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THE BYPERSUNK FLYING LABONATORY

opuiowsisl devics of fight Gets of the

hypersonic ramjel, wends up of the wrging iself
5 mﬂ*“minw
seluille witle Kquid propoiiin sided oo taheeff.
hy € blocks of pawider; Theunl M43 mtlog
Gor n whcdenass Jemeier of &9 =, aad
weighy 1M pownds (imcloding 34 of
Rydrogen). -

rasjot {1 - sxvow) ave lecated varfecs injecions
of ydeugen. This lntter, stoced in Squid ferme
It & cryogenic tiuk placed in the fland singe of
Use weissile, ds injected int gag Forw after being
healcd by & page sround (he mole. The
shanratical banew of comnbustion ad hypervoule
speads weee patonitd in 1955 by Pr. L. &
Chtcheintker, collaborsior of Sergusl
Puviaviteh Wareler (phatc), the celebrated
mﬂmmimm
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the ovslamt dlecult of (he angine. (§). Esgine
wopply of Sphrugen By (4.  Eqiipment of
ragvintion. (5. Liguid hydragen supply BH,
of O gyniem of coaliig of Ghe ramjel. 16,

Momaring oquipwent. (7, Liquid hpiregm
taal. W ﬂuiﬁnnﬁuﬁ’rm
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il i the decades 1920 a0d 1930, they had carriéd oot iests om pockels and planes, that wers

;mmmnrrr A. Tssader, B. 8. Stechkine aad V. 1, Dudakov. They thus experimented

ﬂhlm.hmﬁdﬂﬂﬂwuﬂmah.m-dl A. Merkulov, mounied
-on.a Polikarpov 1-152 plane. Wodld Sirst: Jasvary 24, 1940, the piot P, Ye. Logenov made
3”ﬂy—mﬂhuﬂdwmhmﬂmml—lﬂwmlmﬁu
D42, Ia total more e 140 fights were renkzn ihcreafies with DM-2 and DM-4. Buf tha
" Spcoud World War sopped research. The Staliaist repression which followed devastated the
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' Tacidentally, ket us wipe away a tear: the ramjet is, in origin, a Prench jnvestion. Htis
Rase Lodin who inverted, in 1913, the slraplest reaction engine which was: an open tube af its

' ewo ends. Oace diy tube reached its initial peed thanks 10 m exiermal mgine (a planc-curier,

'hmm}hm&uﬂuhul-mﬁ#m The geometry of the air imtake

compreases it and heats it, the fuel (kerosene, Tiquid kydvogen or something else) is injected by
jets Lxid o inside the tube, and the mixturc is fived. The gases bumod and strongly expanded
resulting from combustion are channeled toward the back of the tube, thus providing the ihrust

{sce drawings sbove xnd p. 91}.

The iden of Locin &id aol remain & dead letlor: Dacember 26, 1956, engineer Rene
Laduc made fly ia Istres & subsowic ramjet plane. This moded .22 ok off evea by its own

. means thanks 0 & twbojet Atar 101-D3; thea, onos in fight, the pilot fired the ramjet.
;mmmummw it wan. necestary 10 equip the plase with. two
i differonk engines. Too complicaiad! The ides waa sbandoned. Ouly & sexail-sine subsonic
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. Ogosoduiter. Bt thi Soviets 6id:aot think of atiaton: (ke others, they intanded the
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&-wmm taqn' wagiie adaplod 10 ivil use which bk juat
it Wpvertibine 28, 195 mudmmmmuw |

But they have ot staried from nothing, The Soviets had indeed s0tid experience in his -
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ﬂ:m For cxample, explains owr Renxian intaiotou, ﬂuﬂ;lnmﬁlﬁimoﬂr
:.ﬂﬂqﬂmdﬁmmm;ﬂuﬂmmm Which carries the air
'mmmmfm-c. Of all the possibie foels, only liquid hydroges gathers the
| m _ {umammmhhmmammmm
- | 90 supply such 2 nachise. "It was thos necessary 10 lest the behavior of this
H-ﬂ-h thermal conditions, in onder 3o stake sere Shat it burned conrectly as well in
nm | &5 SUPETIONIC”, MMMMMﬂAmm At this
m  Scuts wese exsential, mmmmhmﬂmm

"“HWW.IWWH ~ emphasizes Mr. Ogoroduikov.

* Morecier, i is practically impossible 10 fenituse on the speeds of Mach &, which is .
howover that of the cruisieg spoed.  Admiticdly, one could lave tade computer skaulationd,
huillhﬂﬂuﬂju mnmmﬂhhmdummudmm'
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Y pemibesiue ciber, where & is mined with S feol; snpamion of puses resviting fres ihls evwinmtion -
f'-fiﬂn“hﬁﬂﬂpﬂhm ~ faurm w taribles, it sl walllislnge. wibgs a2l def>i
. e oeengrame.  And ss on:  Pricken dus oo this hurge inamber of parte §e rotniion Neanll W durbajule ty:
“#d“““ﬁﬂummﬂﬂm

'
. e ——— ——— e — = .=
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Co Fud injucter. {3} PRINCIFLE OF YHE TURBCUEY. (d. Pusl bnjeciers, ). Compraner. ). Nomsla.
h Ale lotae. (. Combulioe citador. (). Turklns.

l'h.iﬂ

Lawnched frot The cosrmodreme of by = old ground-fo-sir-missile equipped
with 4 solid propefieat boostcrs, the “supcr engine” reached Mach & duving « flight-of -
130 = at a distance of 180 ke {sce drawing p. 38). A few tem of seconds 10 thos crown yesrs
of efforts. Al was dowe i TSIAM: design of the “hypersonic flying isborstory” et

nepreseciad to fact this misnile crammed with sensors, that of (he engine itself, fhe study of
operation, cooling, oic.

Usimaginabis thiag during the: time of the USSR, Mr, Ogorodaikery is wot miserly with

. detaily, mmuwmuamﬁmmmmp.m

g lhﬁhnﬂ“mmﬁ#ﬂw a combestion chanber of variable
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1 o opomdony of tis 'mesjet; At sopersonic “low apeeds” (rotwesn Mach 3:and 5), te' <
A " pumbustion of hydrogon is casried oul thers it subsonic spesd. ‘Bul betwess Mack:8 and Mack -
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"The thrust developed by the ramjet varied between 200 and 300 kg. The temperature
. in the combustion chamber rasged betwees 1500 and 1800°C for a pressure fiom 1 o0 2
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© The hisory of the Russian rasnjet shows, certsialy, the econoniic difficultics of #he i -
USSR, Bat it also shows thet inteliigence knows ncitier borders, nor political regimes, and that
40 some exient (Forgive ut the exagperation of the image), mm:ﬂuunmﬁum&ﬂ
sesult with 3 hamuser, :hutmeul mwwm ;
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The'RAMET, AFRENCH DRA.  © !

Gt T Miewide fie Fronchmmi eme Lovis (1} Gt e biva of the ramjel in 1913 comses ;. 0 o e
: - Il*ﬂﬂl.h.hﬁ-thlrhﬂmﬁuﬁjﬁ-jﬂ.ﬂﬂﬁ&:bm#ﬂ&-
. dnmet DM 2 Grigned by military wgiaters Va. Pebodomorrtey and L &, Meskulor. K is %R 40

| - mmmun—uumummﬂﬂmmﬂmmm
Ly L et I e LS,
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| . Dalng skl te function ealy sfiar beiag propelicd it » high initial speed, the Freath proloypes ware

- altially velensed frow Misguet (3}, them Sasted e sutonsmous flight (or the firss time at Fatros, Decunber 36,

b 2 -M-Mﬂ.mw-ﬂ'h-ﬁlﬂqhnﬂmulﬁmn—ﬂ&lm :
1 A NHED3; aace in fight, e fond i cejet. . .

§ - A fow yomrs Suter, the GeilTon (4), militery plase eqpipped with a witxed turbe ramjet cngive was :
I ; ¢ e, Ieut ol selntion wne quickly tiven ap bs the advaninge of the: turbajets. More peactioal and equipped
L . wigh a battar mencuveyability, the bebier npread suce, t0|oquip combet slrovaft ay well as civll plasas, the
- Sormule of e vemjet was finslly sbandencd, exorgd for the smali-sine muironic ramjels, which were largely
wal For ssay craiee minilles (Bawere, Tatar, sic.).




DEPARTMENT OF THE AIR FORCE

88TH AIR BASE WING
WHEIGHT PATTERSDOMN AR FORGE BASE OHIO 45435

11 December 1927

T A84T 5997

88 CG/SCCIADF

Building 16, Area B

2275 D Street, Room 0047
Wright-Patterson AFB OH 45433-7220

John Greenewald, Jr.

Deaar Mr. Greenewald

Fhis 18 in response to your attached 1 Decamber 1897 Freedom of Information Act request
for Report No. FASTC-ID{RS)-0679-92.

We are not the release authority for the document you have requested. Your request has
been transferrad to the addrass listed below for processing and a direct response to yau,

NAIC/SCYMS{FOIA)
4115 Hebble Creek Road, Suite 14
Wright-Patterson AFE OH 45433-5614

Phone (937) 257-6284

Point of contact for this requast at 88 CG/SCCIADF is Paul Cassidy at (937) 255-3016,
extension 2133 or fax (837) 656-4295.,

Singerelv

Cacelye | Functs

CAROLYN J LANDIS

Freedom of Informaticn
Act Manager

Afttachments
Your Ltr. 1 Dec 87
88 CG/SCCIADF Ltr, 11 Dec 97

Golden Legacy, Boundless Fuiure.. Your Nation's Air Force
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John Greenewald Tr.

e BC6 scanvr
2275 D Steeet, Room 047 QoI el

Wright Patterson AFB, OH 45433-7220
Dear Sir,

Thiy iz 2 non-commercial request umder the Fresdom of Tnfarmation Act. My category for fee slatus ix
keaderntic. 1 agree to pay ip o fiftean dollars for the requested materials.

In u pasr Fraadom: of Information Acl request to the Defenye Techmica] Infarmetion Canter, they provided
me with an index of documents, end pointed me la your affice for this specific document. Thus, under the
Freedom of Inforrnation Act, 5 U 5.C. § 552, 1 respectfully request the follewing docment:

AL Murcher B 145148

Tile: The Enpine for the Fastest Aincraft in the Wocld ix Russkian

Report Tiade: D4 Saptentber 1992

Repat Number, FASTC-TINRS)T-0679-52

Thank you For vour time, asd T look forward to your rEspOnZe.
Sinceredy,

n Chcenew.
Exxclogures:

AR AT ATTIFe e P T — ——rrr—i— e ——m—r A — L o= e




DEPARTMENT OF THE AR FORCE

BETH ALR BASE WING
WRIGH | -PATTERIOMN AR FOHCF RARE JHIO 45433

11 December 1997

—T94T - 1687
MEMORANDUM FOR NAIC/SCVMS{FOIA)

FROM: 88 CG/SCCIADF(FOIA)
Building 16, Area B
2275 D Street, Room 0047
Wright-Patterscn AFB OH 45433-7220

SUBJECT: FOIA Requast Transfer (John Greenewald)

1. The attached FOIA raquest is being referred to you for processing and a direct repiy to
the requester. The recuester has been notified of this action.

2. Gary Huelesman accepted this referral on 11 December 15897

J. Point of contact at 88 CG/SCCIADF is Paul Cassidy at DSN 785-3018, extension
2133 or fax DSN 986-4295.

CAROLYN J LANDIS

Freedom of Information
Act Menager

Attachments;
John Greernewadd itr, 1 Dec 97
88 CR/SCCIADF{FOIAY Lir, 11 Dec 97

Golden Legacy, Boundless Future...Your Nation's Air Force




U.S. AR FORCE

DEPARTMENT OF THE AIR FORCE
AIR INTELLIGENCE AGENCY

16 Jan %3 1947 - 1997
NAIC/SOVMS {FOIAY

4180 Watson Way
Wright-Patterson AFB OE 45433-5048

John Greenewaid, Jr.

DNegar Mz, Greenewald

This letter is in relerence o your Fresdor of Tnformation
Act (FOIA) request datecd 1 Dec 7. We received your redquest and
ass_gnez case number NATIC-98-033 to 1t. Please reference this
Cage GUMODOSr wien lnquiring sbout this reguest.

Yyour request will ze processed as a category 2 reguest for
fee aszogsment. This will entitle you to get the first 2 hours
of search and the first 100 pages of reproductions free. You
will not be regured tc pay review charges.

A response will be sent to you by 7 Febh 9285,

Sincerely

, e
GE UELSEMEN, F5gt, USAF

Chief, Freedom of Informaticn
Information Management Operations

{rollen Lepucy, Bowundlens Futuee. | Your Naiion's die Fores




U.5. AIR FORGE
DEPARTMEMNT GOF THE AIR FORCE

AlIR INTELLIGENCE AGENCY

{

1947 - 1997
NAIZ/SCVMS (FOIA)

2 Febh 98
4180 Watson Way

Wright-Patterson AFR OH 45433-5648

John Greenewald, Jr.

Dear Mr, Greenewald

Thiz letter is in reference Lo your Freedom of Information
Act [FOIA) request dated 1 Dec 97, our case number NAIC-98-033,

An extension of ftime 15 required to search for the receords vou
requested,

Sincerely

{m TUSAF

Chief, Freedom of Information
Informaticon Management Operations

Crefest Levaey, Howndless Futtve,  Your Nation's Air Frovee




