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Two Qurtliss~Wrizht representetives, ¥W.J. Marm and F. NMisrerberg,
visited ‘vro on Yov. 29, 1957, to discuss the possibility of using their
ramjets on tlie Lonz Renge Arrow. During the course of the meeting it was
revesaled that Curtiss-¥right hezve some U™ ramjets, which wvers produced
for the 1l1-fated Savaho project, avallsble as off-the-shelfl items. These
units have been paid for by USAF and, if satlsfactory, may de obtained for
our use. The meating wes somewhat restricted by Jecurity, i.e. Curtias-
Wright wes not cleared to roveal the rznjet informstion necessary for a
detailed design and rerforzcrnce study.

1. Installution - the major 4 slign items discussed were:

(8) PFuel carrying cupscity of ramjet. The =ethod employed by
Curtiss-Wright involved the placoment of fusl bags aft of
the flame holders. It wa:z recormended by Curtiss-Wright
that this method be employed in the tail pive portion.

(b) Ap umbrella-tyre colla;sible intake fairing was provided
to clogs the intake duripy the time the ramjets are nomn-
oprerative. Howsver, it was mentioned that an intake closing
fregqusncy of 20 eps ir in the rreliminary specification
staga., This feature would permit the selactive use of
ramjets, during flight.

(e) The lurtiass-Wright representative suggested that the cooling
of adjacent ramjeti structure to amblent conditions can de
¢a:1ly achisvad. 4180 a hest sink can be 'incerpor=ted' to
the incomins ramjet fuel.

(d) The problem of mounting twin rsmjets may be scmevhst difficult,
for the ramjet buzz 18 a prevalling rroblem.

Finslly a variety of opersting proints of ths prorosed Long Rarge
Arrow performance was glven to Mr. Nierenberg so that he ean
rresent us with optimun detailed ramjet rerformance and installa-
tion deta.



2.

act

Ranjet Festures end FPerformsnce

¥r. Ylarentarg wos able to glve soma leadlng particulars of a 35 ineh
dienmater romjat squipped to arry 100C 1b. of fuel im & collapeible bag
in th: duct aft of tio flameholders. /. further supply of about 650 1b.
of fuel of which 600 1b. is JP4 18 cerried in en annular skin tank and
in the centrsbody, to be turne? in the remjet. The fuel contained im
the centrsbody 1s alumimmm-tri-ethyl and is pyroforic, f.e. it will
sr~ontansously ignite in a quits terucus oxyzen-contalning atmosrhere.
Its excellent burning cheracteristics hsve made yosaible the burning
of a mixture of 15% by weight of this fuel in JF4 at pressures down to
4 b, rer squere jrch. Poth srcecific gravity end hoeting vulue of
aluninum-tri-etirl are cloes to thet of J74. The rresent cost is 35.00
rer 1b.

While being used st s fuel tank the intake is closed off by a2n umbrella
of mesting plates an? the =x1t is plugged Ly & conicel body whieh is
fixed to ths cenirsbody of ths rumjet by a long rod. Tic rear fairing
is jJettisoned when tha tenk fusl haes been used through breaking the rod
by en explosiva chkarge. [Presumatly the empty g is either Jettisoned
before or burmed on lizhkt up.
The design roin® of thls 35 inch ramje! is us follows:

M = 2,0 B 50,000 ft.

Propulsive thrust = 200 1b. (eonvergent nosszle). (ixternal drag of
ramjat s beep tzken into account in this thrust.)

SFC = 3.5 1b./1b.hr. using J74

Peak Drag Coefficients

(c) 25 a fuel tamk Cp = .55 @ M= 1.4
(b) s & thrusting ramjet Cp = 275 @8 M = 1.3

The empty weight of the engine ias 560 lb.
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