
\ \ 
\ 

Feb. 10, 19S8. 
~..r. J .c. rtoyd. 
M.A. Peaando. 
DISCUS~IO'RJ ON 1UMJETS WITH CURTISS-WRIGHT AT WOODRllXlE1 lf.J. 1 JJJf. )1 1 1958• 

Present 

ATI'O ~ereomieli Meesrs. M.A. l'eaando 
R.F. Marshall 
W. lusyk 
J.B. Lucea 

Curtiaa-Wr:ight Peraonnel, Meaars. B. Nierenberg (Engineer1n6 Sales) 
a.o. Brown ( Asaistant Chief ~ineer) 
J.W. McC:ru (Chiet l'?"Oject lzscineer) 
R. Schaetei- ( • • • ) 
G. Chriatie (Dh·. Salee Mana,er) 

1. GENERAL 

lf.J. Jtolleri (Aaat. Project E?2cineer) 
R. Junt.vait 
w.J. Mann (Sales ~-, Curtisa-WrScht Canada 
E.L. Da•i• (Sales Engineer, C•W, Caflada) 

The conference ccrnmenced vith • brief nmdown on the histo:rr ot the 
Curtiaa-Wrigbt raajeta. The 20", 34• and 48• nmJ•'ts wre brie1'17 
di.scuaaed with respect. to pertoraar.ce, hardware and application. 
lot.vorthy ia the H,d.roeon which 1a a tnel tlo'W aeterinc dnice 
developed by- CUrtia.-Wrlgbt. 'l'bia porU on ot the ••ting vu oon­
tident.1al and it vaa requeated that -..bi t.1Dg A'ff'O ~raonnel refrain 
f:rca 'note taking'. Rlajet. developnent C011118'nced in 19"6 at Curtiaa­
Wrlght, develofa9!lt tiaea ror \he 2'7', 3.4• and i.e• raaJeta ve:re :,, 6 
and I+ yura reapaet.ivel.J. 

The second phase of the eonteNnc• dealt vi th the raaJ•t application 
to the Arrow 4. J. preliainary ach ... wa• outlined on drev1ng RJI>-713). 
Four 34" naJeta podded 1n p&irtt were propoaed. Two-diunaional intakN 
genentirig a doul::lt oblique ■hock wre aplo,-ed. SeveNl propoaala 
regarding the tuel cai-rying abili tiea ot the poda were p-eeented, Tia, 

(a) 5000 lb. par aircratt in uaeeble till.et.a and the a ection att. ot 
the rear tlaae bolder-a. 

(b) (a) plus SOO() lb. par aircraft 1JJ centre body, the exact. .. tbod9 
~ot tinaliaed. 



2. AJm0W 4t (cont'd.) 

(c) Area rule or bvlgii,g the l)oda J)'1"Cff1d• 2000 lb. per a1:rcraft 
additional fuel Yolume. 

It ia note'WOr'thy that an attapt vaa •d• to utili• 'fillet YOlUM' tor 
the ujor po?'tion ot the fuel carJ7inc oaJ)abil1tiu ot the pods. Th1a 
r .. ture 1a coatl7 and dniate• from the oJticinal echeae ot fioodizw ~ 
ramjet.a. 

~ertot'IUlnce 

J. prellllinary performance wa~ estimated tor one 3.4" ramjet, end 1a 
shown in the tollovh2c table& 

Mo 1., 2.0 2.s 2.5 ,.o 
AH - ft. .40,000 .40,000 40,000 ~.ooo 80,000 
1'n • lb. 2,998 7,634 16,164 2,238 3,180 
src .. lb/h}'/lb. '.3.-46 2.1.1. 2.84 ).00 3.'111' 
Wr • lb./br. 10,YIO 18,400 45,900 6,710 10,170 
i\ J'9COY9J7 ll&X• .945 .94, .875 .875 .75() 
~ recovery op\. .92 .94 .8)6 .SO? .591 

l"n, the net thrust, is defined aa Fn = WiV5 • W;Vo + Js(P5 • Po) 

and, ._, c Va+ Wt 

Wa = .99, Wo ("t. turbine 
acceeaoriee) 

Fe, the engine thrust is defined as 

Fe c 1n - covl, friction, \alce, 
additi-n drags. 

Scae pod drag t1'urea vei-. quoted, and are as tollO\dla 

Mo 
Cn col, 

Condition front and 
aft faired 

front and 
att faired 

1 • .4 1.4 
.52 .60 (based on po 

frontal are. 
!J"Ont falted front 
only faired 

The ebove deta applies to the pods and exclude• acy 1')'lon or v1iw 
etreota. The aft end •pl0)'9(! 8" battailinc which in e.ftec'\ reduced 
the base are& by 2~. 

• src no't too cood here, po■aible to opt.1:mi se !or- eftioi•nt Mach number 
or to metal Yariable nossl•. 



2 • .tMOl!t (con~d.) 

Tusla 

-) -

Recent davelo~ents indicated that up to 2Sj of alumimm trl-ethyl 
enriched J?4 or eq1:1ivalent can be ut111Nd to increase the operational 
limits or the najet engine. 

Addenda 

Vi too A -,,nm utilized a: the materinl for high teaperature bearing• aeala. 
Testa at WADC ahowd aati&tactory reau.l ta up to ~C and ,00/700 pa1 
{limits of teat) provided the aeel vu not disua-bled. The material 
can be obtained from snenl aourcea, on• ot which 1a L1neaa Inc., 
State ~- and IA!Yick C't., Philadelphia, Pa. Tb1:s in!onaat1on, althcnch 
reaote fran the mt.in topic or the 00nf erence WB recorded •• UBaful 
roaaible datit with respect to ayatema engineering of future .Arro._.. 

). TOUR OF FACILITIF.S 

Immediately follov1231 luncheon a tour ot the facilitiN pracreaaed. 
,\ctual ruJ•t hardware was diaplqed, 1-•• the 20", '.34" and 48" skeleton. 
Clll'"tiss•Wrlgbt rojeta ht-Te rerformed aatiatactori~ at up to 10 houn 
lit• associated vith lliaailn. Cu1•·U.aa-\ia-icht enTUaged no paJ"\icul.ar 
probl• 1n extending thia lit• to 100 hours aa required tor Arrow 4 uae • 
.Arter inapectlon of raajeta the hlpresa1Ye teat tac111t1ea, peculiar to 
ramjet dnelopaent. were shown and d .. cribed to the AYro croup. It 1a 
1ntereat1ng t.o note that the -Yalue ot tbia teat facility vaa ot the order 
ot t17,000,000. Preaent capab111tiea of the facility an M'-4 and 
85,000 rt. altitude. Drvelopnent till• tor a nev raajet is estimated at 
24 months by Curtiaa-Wright. 

4• PI1'AL DISCUSSION 

The tinal diacuesion concerned t.he aeriouanffe ot the Arrow 4 propoaal, 
1.e. the existence o! • til'll R.C.A.F. "Nqµi.Hment. It. wea ~reed that. 
CUrtiaa•Wright pereonnel Tisit ATro in the De:xt tev week.a to diacusa 
.tr:rov 4' poHo;y prior to arr pre•eatatioa bT Curti•••WJ-ig'ht on rujeu 
to the R.C.A.F. 

MAP/Je 

ORIGINA~ SIGNED ~ 
M.A. PESANDO 

M.A. Peaando. 






