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INTRODUCTION

The conformal carriage program is the natural product of years of
experience in configuration studies, wind tunnel investigations, weapcn
development, and weapon handling studies, culminating in the design and
tlight test of an F-4B conformal carriage feasibility, prototype. The
flight test results obtained during tests of the feasibility prototype
verified the performance gains indicated by theoretical and wind tunnel
studies. Maintenance considerations were not preeminent in the design
since the aircraft was to be retired after the flight test program and
neither time nor funds permitted designing for optimal maintenance
access. Figure 1 depicts the historical background of the conformal

carriage program leading to the preliminary design study recently com-
pleted and described in this document.

The objective of the preliminary design study was to define an
F-4B/J conformal carriage which could be used effectively in an opera-
tional environment with a minimal impact upon aircraft maintenance and
service. An additional objective was to develop any ejector require-
ments special to conformal carriage installations.

All results to date indicate the feasibility of a fleet modifica-
tion program and an enhanced tactical capability such a program would
provide. The development plan leading to combat readiness status of
the F-4B/J conformal carriage on July 1, 1977 is shown in Figure 2.
Should international conditions require advancing the I0C, the R.D.T.&E
flight test program could overlap the production program as much as
eight months. Thus the earliest IOC for the system could be 12/1/76.

SUMMARY

The study results indicate the F-4B/J conformal carriage aircraft
can be operated and maintained aboard CVA class carriers with only
minor changes required in F-4B/J maintenance and servicing procedures.

The package loading system conceived permits unit loading of three
preloaded weapon bays or of three rows of weapons prearranged on bomb
skids. The builtin hoisting mechanism devised for each weapon bay can
be operated with any external power source.

A weapon list compatible with the F-4B/J conformal carriage has
been developed and is included as Tables 1 and 2. Configurations
developed for these weapons are included as Figures 3 through 36. The
ejector matrix and structural arrangement requisite to carriage of
these weapon configurations are included as Figures 41, 42, and 43,

Functional characteristics desirable for ejectors in conformal
carriage installations have been defined.
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Two conformal carriage configurations have been developed. One
configuration includes two permanently installed GAU-9A 30 mm guns with
associated ammunition storage. An alternate configuration contains
modular ECM and Pave Spike equipment in the fwd fairing and provision
is made for installation of the GAU-9 30 mm gun pod. This latter con-
figuration i8 recommended for an R.D.T.&E. progrem.

The removable aft fairing of the conformal carriage is recommended
for use as chaff and flare dispensers and also for storage and release
of other passive defensive devices.

The detailed engineering plan for a Research, Development, Test,
and Evaluation program is included as part of Figure 2.

AIRCRAFT IDENTIFICATION

The candidate aircraft chosen for this investigation were the F-4J
and the F-4B after modification to the F-4N configuration. Configura-
tion differences between the F-4J and F-4N are not considered critical
in conformal carriage design or installation.

WEAPON LOADS

At the start of this study NWC provided a desired weapon 1list which
was used in developing an initial configuration. To the NWC weapon list
were added weapons found compatible with conformal carriage installa-
tions during performance of a parallel USAF contract. Thus the weapon
1list given in Table 1 contains not only those weapons initially identi-
fied by NWC but also several additional weapons. Included in Table 1
are the quantities of each weapon requested by NWC and shown feasible
during the preliminary design study. Only physical fitment was
considered.

Figures 3 through 21 illustrate uniform load weapon configurations
which can be carried on a conformal carriage containing internal GAU-9A
guns, Figures 22 through 27 depict six mixed loads compatible with the
conformal carriage gun installation.

The installation of GAU-9A guns and associated ammunition storage
containers requires a deeper conformal carriage configuration which
changes the relationship of external stores and the catapult bridle.
In some cases stores which would be hit by the catapult bridle if the
conformal carriage were deep enough to contain the GAU-9A guns would
not be affected by the bridle were the conformal carriage only deep
enough for the weapon ejectors. The external stores so affected are
listed in Table 2.
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The conformal carriage installation can be more versatile if the
GAU-9A 30-mm gun is carried as an external pod instead of internally,

The GAU-9 gun pod resembles the existing MK-4 gun pod and could be
carried at the centerline 30-inch weapon ejector position. Maintenance
of gun boresight pointing could be assured by pod sway brace supports
at the forward and aft end of the pod.

Gun cavity purging in the pod mounted installation is much less
complicated than that required by interpal GAU-9A installations, and

accidental explosion of gun gases in the pod would not be a hazard to
aircraft structural integrity.

The difference in conformal carriage depth between a conformal
carriage containing GAU-9A guns and one not containing these guns 1is
such that some weapons can not be carried on the outboard fwd stations
of the deeper conformal carriage because of catapult bridle inter-
ference.

The reduced complexity and increased weapon load capability cou-
Pled with increased system versatility provided by the shallower
conformal carriage are considered sufficient justification for recom-

mending an R.D.T.&E. program with the 30-mm gun mounted as a removable
external pod.

Weapon configurations illustrating the increased weapon load
capability provided by the shallower conformal carriage are shown in
Figures 28 through 36.

e el LRl ik e
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Table 1. F-4B/J Conformal Carriage External Stores

STORE

QUANTITY INSTALLED

NWC

DESIRED

REQUIRED

FEASIBLE

ROCKEYE II
APAM
MK-82-GP/SE
MK-83-GP/SE
MK-84-GP/SE
CBU-72 (HSFAE)
MK-77
MK-82LGB
MK-83LGB
MK-84LGB
CTUA

HARM
LAU-69
LAU-10
SUU-40
SUU-44
CBU-58
CBU-38

ASP
SUU-25C/A
SUU-51

B-57

MK-84 EOGB
AGM-65
B-43, B-61

12
12
12

(=]

-

l apsadpanmanmanal

I NNNNN=S a2 aaN | WO OO

- b= WO L= N0LdWWW==WoaWwwm

Table 2. F-4B/J Conformal Carriage External Stores Trade Study

QUANTITY INSTALLED
STORE WITH INTERNAL GAU-9A WITHOUT INTERNAL GAU-9A
(FROM TABLE 1)
MK-84LGB 1 3
: MK-84EOGB 1 2
MK-77 6 8
SUU-51 6 8
MK-82LGB 5 6
ASP 6 8
CBU-72 (HSFAE) 3 5
GAU-9 POD - 1

NOTE: STORES SHOWN ARE THOSE AFFECTED BY THE INTERNAL GAU-9A
INSTALLATION. ALL OTHER STORES AND QUANTITIES IN TABLE 1
CAN BE CARRIED WITH OR WITHOUT INTERNAL GAU-9A INSTALLATION.




NWC TP 5727

Juswabueisy uodeapy : & ainbly

OEVvOBEIA0 ONA ¥ S3SvD LNILS D

NYD OL L7738 AlLdN3 8

NYD WOHd L7738 NI SONNDH AT v
SILON

HNAD WNOE YENYD (Z) SNOIY IM MIIA WOLLOS

M3IIA LNOHS

IANIT ONNOHD

4 + .
= > ...l..V 8
J
g e
o
— — WAS D -
NND/SaY OEL] L5 —
e i )
& Y | _
b _ |
4 4 - Z9'v8
TR = _ _ 34
i L] |
8L°06Y 0SS LEY LLI'6SE P¥CEEL 866 18V0Z S'y9
sS4 S3 S3 F ] S3 sS4 S3
SL'yot

§ MIIA 3AIS L4TT

ANIT GNNOHO

T L.”nj




NWC TP 5727

NNO venNve IZ)
L-NIV (T}
d9an T8N (ZL)

Juswsabuelry uodeay @ ¢  dnbly

M3IIA LNOH S

3INIT ONNOHO

I
05 LEF L1°6SE PP'ZEE 86'6EC 1L8POT S¥9
s4 s4 sS4 s34 sS4 s4 54
SLv9e
LE]
i M3IA 3QIS 1437
S aNIT ANNOHD
oY
mozac,.mm;w‘?z\odcv\

RS s> )

10




Juawsbuesry vodeapy : G aunbiy

M3IA LNOHA

3INIT ONNOYO

NAD wENYD (Z]
LW (Z)
Wedwill 3AINIOH (LL) SNOJYIM

_.Iil.ll : i .,
\

M3IIA WOLLOB

a
L
ooyt 181 —4
|
1]
L

SRR S NN
=

~
o~
~
("a)
[
B+
O
=

M3IIA 304S L4370

3INIT ONNOYO




Juawabueliry uodeapy :@ 9 aunbl4

MIA ALNOHS

ANIT gNNOHD

8 V1S NOJVIM
140V ‘AHIdS IAVL (1)
NND V6-NVO (2)
L-WNIV (2)
D1 ZEOIW (9) SNOLYIM MIIA WOLLOS

~
o~
~
("2
[
e

MIA 3QIS 1437

ANIT ONNOYO




wawabueisy uodeapy :@ [ ainbi4

M3IA LNOH A

3INIT GNNOHYD

8 viS NOdY IM
L42% "3NidE IAWL (L)
MDD vENYD (&
L WY (Z)
B0 EB MW (E) ‘SNOJY IM MIAIA WOLLOB

~
™~
~
(Ta)
(7]
[

30 SR 3INIT aNNOYD
»¥3 iRz




Juaweabueily uodeapy @ g ainbiy

M3IIA ANOHS

NAD YENYD (Z)
B LS NOJYIM LAY "INILSIAYL (L)
LWV ()

HDT w8 ¥ (L) SNOLY 3 MILA WOLLOB

\

&
O
=

LL'GSE P¥ZEE
54 54

M3IIA 30IS L3437

3INIT ONNOHO

-.hj )




wawabueiny uodeapyy @6 3inbi4

MITA LNOH S
ANIT ONNDUD

NND vENYD (2}
L WY IZ)

HD03 8 AW (L] SNOJYIM MIA WOLLOB

e .

".r e nHII.JV_

FEFF 80

~
o~
~
72
=
2]
O
£

L ; L1'65E vvyZEE 866E£C 18v0C
S4 S3 sS4 sS4

M3IIA 30tSs L3437

ANIT ANNOHYDO




~
o~
~
vy
(23]
o)
(&)
&

Judludbueisry uodeapy : Ol 9inbiy

NND vE-NYD (Z)

LY (Z) MIIA WOLLOS
B85 NAED (81 SNOJdVIM

\

\

—

M3IA LNOY S

H
o .

3INIT ONNOHD

It

@w|—-

o0'Fl 1871 —r
OO'EZ 181

3.-.1...._k.l|.||_ = —/f. —_— —

LL'6SE v¥ZEE 86°6€C L8'P0OZ
Sd S3 Sd S3

M3IA 301S 1337

INIT ONNOHO

e




Juawabuesny uodeapy :jf a4nbi4

M3IINA ANOHH

INIT ANNOHO

NND YENYD IZ) — i
ot MIIA WOLLOE "
LS MNS (9] SNO4VIM :

5 ~
i a5 -

—— - -

-
=
’

‘l l..r
iy — . =
2 i . [
o nri.f_ ST =00 | |, st . — -
e = o B8, 5 T
od'ki 187 — . —- =
00°€Z 187 f rllll._z-,_,_rl- i §

17

NWC TP 5727

HL06Y OS5 LEVv LL'BSE WP ZEC 86'6£Z L8 VOL
sS4 s4d sS4 sS4 s4d S3

| M3IIA QIS £33

ANIT ANNOHO

£s




NWC TP 5727

wawabueiny uodeap : gy 34nbl4

MIIA LNOWYD

(1t IAINDOH ‘T8N J\—..A

"3°1) AVE SNOJ¥3IM L4V FHL NI
G3HHVYD 38 AV S3HO0LS H3HL1O0 ,
NND VE6-NVYD (Z) o
LWLV (2) + —
1-NLD (1) SNOSYIM MIIA WOLLOE

— 4

\

ANIT ONNOED

18




~
o~
~
(a)
[
[
(&}
&

NAD YENYD IZ]
LW (Z)
<007 £8 NN (6] SNOJY IM

Judwabueiny uodeapyy : g 3.nbl4

M3IA LNOYH S

INIT CNAOHO

MIIA WOLLO8

86'6£Z 18v0Z
Sd Sd

M3IA 30IS L33

INIT ONNOYHO




NWC TP 5727

uawsabuesny uodeapy gy 34nbly

M3IIA LNOH S

ANIT GNNOHWD

NND vENVYD (Z) kL.

LY (2}
]
LS8 (E] SNOdYIM MIIA WOLLOE

BL06Y OS'LEY LL'6SE WPV ZEE 86°'6EZ 18'V0Z 54
S4 Sd S4d Sd sS4 Sd
SL'VY9E
Sd

M3IIA 30IS L4377

INIT GNNOHO

20




Wawabueiny uodeapy : Gy a4nbi4

MIIA LNOH 4

AN ONNOWD

NAZ YENYD (Z) [
L WIw (L] M
LLMIN (9] ISNOJY IM M3IIA WOLLOE

s

\

N
I
o L

a8

oowiL 17 L
oo'cz 181 4
L

yv'Fr 187

~
(]
~
wy
()
()
(&)
2

LL'6SE wirZee 86°6£C 18'v0OT
Sd Sd S4 Sd

M3IA 3AIS L4377

3INIT ANNOHO




NWC TP 5727

NND YENYD (Z)
Lwiw (2
FrONS (Pl CSNOJY I

Juawabuesy uodeapy) :9) ainbi4

M3IIA LNOHA

3INIT ONNOYO

_— A
e ¥
TN
_f ...”.1.\. &
\ - I
e
' 4
o : ! &g -
18 Tozg @ A %
00tz 181 s ==
1
vy 187 \Vlﬁ
” = e R O _
_ il ~ 4 I ﬂ
i | I ] _
1 1 i 1 |
8L°06¥ os'Ley L1°'65E ¥¥'CtE 86°6EC 18¥0C
Sd S3 Sd Sd4 sS4 Sd

1 M3IA 3AIS 13T

3INIT ANNOHY

o
~1




~
o~
~
vy
=5}
B

wawabueiny uodeapy L1

NS vENYD (Z)
LI (T}

69-NY7 (E] SNOLSYIM M3IA WOLLOE

MIIA LNOHJ

3INIT ANNOYD

a8

DO'EE E7 —

FEFE 187

e

05 LEV LL'6SE PP ZEE
sS4 sS4 sS4

SLv9E
;

] ov -
sonyENganNon
Pm

&mN%r\ :

N—

ANIT ANNOHO




~
o~
~
n
B
£

NND v&NwD (E)
Ly (E)
OL-NwT (B} SNOJY IM

Juaweabueiny uodeapy :g ainbly

MIIA WOLLOB

8
—

M3IIA LNOHA

INIT ONNOUD

o
W

8 l

00'EZ 187

rErr 180

|
86'6EC 1BVOZ
sd sd4

M3IIA 30I1S 1437

INIT AONNOHD




~
o~
~
wn
[
[
=
=

Juaweabuelry uodeay @61 94nbi4

MIIA LNOYS

NAD vENYD (T}
Lwiw (E)
oFnNns (vl SNOHYIM MILA WDLLODS

\
\

3INIT GNNAOHD

LL'6SE PP ZEE 86'6€Z 1890Z
Sd Sd sS4 Sd

MmN 3ais 1437

3INIT ANNOHO




NWC TP 5727

wawabueny uodeapyy :0Z ainbry

MITA LNOH

ANM ONNOED

NND YENVD (Z) e ..n_._._
LY (Z)
G9WOV (¥) SNOJYIM M3IIA WOLLOE
’ 2
-

26

82L°06% 05 LEY LL'6SC WwP'ZEE 86'6EC  L8'POT S're
sS4 54 sS4 sS4 s4 sS4 54

M3IA 3Q1S L4377

3INET ONNOHD




P T L
i S -

NWC TP 5727

Juswsbue.iry uodeapy) 1z aunby o

M3IIA INOY 4

ANIT ONNOHD

NAD Y&NvD (Z) r T o
LWiw (Z)
WHYH (E) SNOJvIMm

M3IIA WOLLOE

_1.m.
ol.rlr_._ =

18
F R
r

00°€Z 181
50 S
oYY 181 —_

_ -
B 06y 05’ LEP L1165 wv'Zee 86'6EC 18'v0Z s'v9
54 84 sS4 ¥ s4d sS4 sS4

SL'v9E

Sd
| M3IIA 3QIS L3430

el o g
uv3 2180 —
NV NCZ: — — _V
_‘.‘m \avis = -
waz Ve==
1

o —

M \

3NIT ANNOWD

27

e




- uswsbuelry uodeap ZZ a1nbi4

M3IIA LNOHS

3INIT OGNNOHO

NND YENYD ()
LIV (Z)
ZB- ¥ (9]

Wwdy FAINDIOH 19 ISNOLTIM MI1A WOLLOB

\

\

! e
=

e
2

OS5 LEF LL'6SE PV ILE 86'6€Z 18'v0C
S4d S4 sS4 S4d sS4

SL°Y9E

M3IIA 3QIS 143717

IANIT GNNOYO




NWC TP 5727

Juswabueiny uodeapy :g£g a.nbiy

NAD YENYD (Z)

LWy ()

Wydw /Il 3AINIOE (5]
69-NYT IZ) ISNOJY IM

MIIA WOLLOB

' A
L ¥

o
8
oo L 187

oo'cZ an

M3IIA LNOUH S

INIT ANNOHO

e

ey 187

BL06F 05’ LER LL'6SE vvZEE
Sd Sd sS4 Sd
SLv9E
Sd4

86'6£C 18'v0C
Sd Sd

M3IA 3AI1S L3431

L]
M

R ———

3INIT ANNOHO




NWC TP 5727

NND YENYD (Z)
LW (2]
WY dy /il JAINION (9]

[Iw4SH] ZL-NBD (€} 'SNOJYIM

wawabuesny uodesp @ pz ainbi4

MITA WOLLOE

M3IIA LNOYS

3INIT ANNOHDO

- R F1 |
..\l.-.. lllllll o S
a R gyl chbmatos
Rl - — -
og e 1an
oo'wL TEf S——— S SR B e e caseren "
OO°EE 8N
1 1
FrEE 80 — \H
= Sl |
4 |
' 1 - L3
I
— _ H i — 1
BL 06w o5 LEwF LL'6SE vPZEE 86°6EZ LE'POZ
54 54 sS4 s4 sd 54
SLv9E
sS4
[ M3IIA 3QIS L3431
wo
w3 oz Mo
Noz (Ym JH =

ANIT ONNOHD

30




NWC TP 5727

NND V& NvD (Z)
L WY (Z)

ZE- MW (8

B3 NED Pl

IENCOHY IM

woewsbueiny uodeap :GZ 94nbil4

MILA WOLLO8

M3IIA LNOHI

-

"~ 3NI7 aNNOYO

a
A

INIT aNNOHO

31




—————

Ty ——

NWC TP 3727

NND YENYD (L)
L'WY (T
d5a7 Z8-HW 19}
45V (¥ SNOdVIM

Juawabueiyy uodeay) :Qz a.nbiy

MIITA WOLLOE

M3IIA LNOYS

aNI7 aNNOYD

r —
\
A=
(-
o 1)
o]
00°¢ 181 l
os'EL 181 _m e iy
rF 80 -
.\I.IIIIIII
- 4 7y
_ 4 I 4 4 _
| I _ i _
BLDEY OS5 LEW ‘65E WFYIEE B6'6GEE LBWOZ
54 54 sS4 54 S4 sS4
GLyoE
s

M3IA 301S L4317

EZ AN

§———

S
54

3ANIT ANNOHO

32

A TR Wl 1T . 8



Jusweabuelny uodeapy :4Z  aunbiy

MIIA LNOUS

3NIT ONNOHO

NNS VeV (Z)
LRI 12)
291
ZEWNEDT CENWEDT PENW (L)
69-NYLO0L-NYT (2) - MIIA woLLOE

~
o~
~
"a]
-9
]
Q
=

|

LL'6SE vy 'ZEL 86'6£Z 18P0C
Sd Sd Sd sS4

M3IA 301§ L4377

3NIT ONNOHO




Jawabueisy uodeap) @8z 9inbl4

M3IA LNOHS

3ANIT ONNOHY

SNIEIVE QM4 M
NI O3LYHOILNI ‘W3 (1) =¥
L () -
SE-NNS (E) MIAIA WOLLOE
4907 2B HW (6] SNOLYIM :

A A
Ld L /
T ALV THOTOD
{3015 HOY3 SNOILDIS

HYINO0W .EZr-E) H¥3ID W3

e 1| IHW\!..\VI
_

~
o
~
y
B
[ 3

HIDNYHIXI LYv3IH
i i

86" 6EC g YOZ

sS4 Sd

M3IIA 34IS LI

ANITT ANNOHO




NWC TP 5727

ONIHIYS OMA IMD
Wi O3LYHDILNI WIT (L)
LMY (2]
ST NNS i
#5-NED (9) SNOLYIM

Juawabuelsny uodeap :gz 34nbiy

A { !
T Lg N .
& .-\\-...17 ./
£ = ALV I4070D
—llh Wr g (3018 HIWE SNDILDIS
ey HYINOOW ..ZF ) HY3D W3
et
E
o7a - > 2

o

oowL 187 — et 2% |
O0°EE 187 =——
e e R
FEEF 187 “ _ !
— 37 Pl e _
L b i _ he ok
aa P 54
4 ¢ g e _
' | | HIADNYHIXI Lv3IH
i X i i |
8406 05 LEP 11°6SE vy Zee 86'6EC 1890Z
sS4 ¥ sS4 S sS4 sS4
SL'p9E
sS4

M3IIA LNOYS

AN ANNOYD

M3IA 30I1S 1437

3INIT ONNOYO

35



NWC TP 5727

DN HIY 4 OM S JMD
M O3LYHSILNG W3 (1)
LW IZ)
4007 Z8 HNW B
B85 NAD ir) SNOdvIM

Juswabuesy uodeapy :0f 2.nbry

M3IIA LNOYHA

INIT ANNOYDO

MIITA WNOLLDB

e ety S
\ 4 . LW 140700
A 4 b HV (301S HOY3 SNOILDIS
T | HYINAOW .Ev-Z) HY 3D N3
__.__, I =3 TR
L - &L T .
no2 187 B \\_
o5'gL 181 - S
; — o |
er 8T — = - o |

e
~Y

vﬁfﬂ s .

Z9'vR

HIONVHIXT LV IH

.I1 b
= |
I

LI'6SE w@'IEE BEGEZ 1EPOE
54 S4 54 54
SLPV9E

Sd M3IA 30IS L4317

INIT ANNOHYDO




Fi

o ——

NWC TP 5727

DNIHIYS OMA IMD

Juawabuesny uodeap : LE ainbl4

NI O3LYHDILNI ‘WD (1)
LW (Z)
LS NNS (B SNOJY IM

M3IiA WOLLOE

e

I

B

| -

MIIN LNOYH S

AN ANNOHO

FLVT40T70D

(3015 HIW3 SNOILDIAS
HYINOOW .EZr Z) HY3D WI3

e R

=1 =

WAS wW.i
\.-\.\_....

o0 EZ 187 i\LIII.II... T

X S = |
i T 2 e
[ A i \\. 54
YP——— — i |TI|||||\
| | | | _ HIDNYHIXI LvIH
' | ! I
| 1 1 i i I
8L 06y os'LEY LL6SE ppzee g66ez  L8p0OC
Sd S4 E Ssd s4 sS4
SLv9e
sS4 M3IA 3QIS 1437
e
- 3INI1 ONNOY O
e uv Nd)v.UZON, wor
E] 5 ) =2
aviS
\ 5

e =
== 1

-

e e o
o

37




S

NWC TP 5727

Juswabueiny uodeap :zg aunbiy

MIIA LNOU S

ANIT ONNOYD

ONIHIVS OMd DMD
NI OILVHOILNI "W (1)
£ Wi IZ)

4207 Z8- 3N (P MIIA WOLLOB
d45% (9 SENOJ4YIM
/...r..ll-ll. 1140702
13015 HIY I SNOILDIS
HYINOOW ..Z2r Z) V3D WI3

“was 3 >
SL'Y9E
mnu M3IIA 3AIS L3437
3INI? ANNOYD
D i
2oNVBY 2 Tyoziei— .
S
~\n8Y
mwN—\\\ - m &

o - e S
M >

38




r~
o~
~
vy
-]
(3
O
£

Juswabuesny uodeay : £€ ainbi4

ONIHIYd OMd DM
NI QILVHDILN 'WIT (L)
LNIw (21

B s 5 MIIA WOLLOE
4 vE ¥ J ISNOSY IM

.

LL'6GE vv'ZEE 86'6cZ 18V0C
Sd S4 sS4 Sd

M3ItA 30IS L3437

M3IIA LNOY S

INIT ANNOHOD

13018 HOW 3 SNOILD3S
HYINOOW ..ZvE) HY3ID W3

Za'va
54

HIDNYHIXI LvIH

1D o __--
20N EY, SRTAL

watl—

INIT ANNOYD

3

—J—m,q.m.w\\.




NWC TP 5727

Juswabueity uodeag) :pg ainbl4

MIA LNOH S

IANIT ONOOUED

DONIHIY Y OMd JWMD
NI OILVHDILNI WI3I (L) I/J - .._“__

LWV IZ)
1 IAIHNIOH I l.“.!.____.. WOLLORE _ _
O0d NOD 6NYD (L] SNOJY IM

M I1¥ 140700
oy (3015 HOY3 SNOILD3S
1 HYINOODW v Z) H¥3I0D W3

— o
08 : ©2* WAS D
ﬂm. ="' ] —

-5 = —

Lo aui:a *
=i _\ .,.f,. airve
i sS4
| I
BLDEWP 05 LEF LL'6SE FPTET um__mﬁn -uiﬂﬂ HIDNVHINT LvaIH
S 84 54 54
SLY9E
S4 M3IA 30IS 1437
IN1T ONNOHD
.:“ — \\l-i,..clv’lﬂA —

40




~
o~
~
[Ta}
ot
[
O
&

Juawbueinyy uodeapy :Gg aunbl4

ONIHIYd M4 IMD
NI 3L vHDILNI "WDT (L)
L (Z)
D03 FE NN (2] "SNOdv3I
e e

MIIA WOLLOB

L1°6SE PP ZEE 86'6€Z LBYOZ
S4 S4 S3 S4

SLY9E
M3IIA 3QIS LI3T

MIIA LNOHI

INIT ONNOED

FLVTISOTOD

{3015 HOV 3 SNOILD3IS
HYINOOW 2 Z) Hv3ID W3

—— e

IIJVI

Zo're
54
HIDNVHINT LvIH

e

e a8

-\ N

INIT ONNOYO




wawabuelrny uodeap) (9 ainbl4

M3IIA LNOHS

INIT ONNOED

INIS IAVd (L)

LWV (2) 87 Lo
ONIHIVY OM4 b
OMO NI G3LVHOILNI ‘WO3 (1) M3IA WO1108
897 Z8' 3 (9) SNOJVIM
plaa e g A
. TP o ¢ A
z i Nl Pl 31v1d4 Q10D
— Llllvv I8} (301S HOV 3 SNOILD3S
SR o A YVYINAOW .2v2) HV3IO WO3
i —
~
~ 078 i " WAS ..._v\ >
~ i
~ 00'vL 187 - -— ° N
n 0 Gz e :
P ‘ i X g 4
L porop 187 e —— — o i w
(3] | _.\ I8 s i / zo'p8
2 ! 4 =~taibi/ e : s4 3
/ > ’ / 1
_ { s e 7 i | _ —~ HIONVHOX3I LV 3IH
]
i i | i i |
8L06v 05'LEY LL6SE  pYTEE 86'66C  L8'VOZ
s4 s4 s4 s4 s4 sS4
SLY9E
S4 M31A 3018 1431
i ETMRICLST]
av3 UON—.&O—.}. - »
m024m A AN
evis & ENTPD




NWC TP 5727

CONFIGURATION

An objective of this study was integration of weapons, suspension
system and aircraft to produce a configuration with maximum performance
both as a bomber and as a fighter. The aircraft structural arrangement
and maintenance access requirements limited the configuration alterna-
tives available, the large number of weapon types and load mixes
required necessitated a complex weapon mounting matrix, and aerodynamic
drag considerations tended to require as small a conformal carriage
as possible. It was therefore mandatory that all constraints be
simultaneously considered so that the compromises between conflicting
requirements could be most easily developed.

The feasibility of integrating modular ECM components within the
conformal carriage volume instead of the GAU-9A guns was investigated
near the end of the study. The ECM model chosen as typical of this
equipment was the ALQ-131 which is composed of several modules
5.3 x 9.0 x 42 inches with one 9.0 x 42 inch side against a cold plate
serving as a heat sink for the electronic elements. Figure 36 illus-
trates a possible method of integrating four full modules within the
forward missile wells. Antenna placement etc was not examined since
such work was considered beyond the contract scope. The volume
required for storage of these components is such that the conformal
carriage depth can be reduced from that required for GAU-9A gun
installation.

AEROLYNAMIC SHAPE

Although study of ECM equipment integration was not required, the
preliminary data indicated such a total system integration offered
large performance gains. Therefore two alternative conformal carriage
shapes were developed. The thicker conformal carriage was developed
for the GAU-9A gun installation and is shown in Figure 39, while the
thinner conformal carriage shown in Figure 40 provides sufficient volume
for the ECM equipment only.

The feasibility prototype conformal carriage width was adopted as
an initial configuration because of the excellent flight test perfor-
mance exhibited by the prototype. No wind tunnel tests were scheduled
as part of this study, however, extensive tests were conducted as part
of the parallel U.S. Air Force Study.

The conformal carriage tested did not contain the GAU-9A installa-
tion and was consequently the same thickness as the flight test proto-
type. The results of these wind tunnel tests indicated subsonic per-
formance of a narrow carriage only wide enough to house the weapon
ejectors was equivalent to that of a carriage as wide as the flight
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test prototype. The supersonic performance of the narrow carriage was
superior to that of the wide carriage. The test data is summarized in
Figures 37 and 38.

The narrower conformal carriage was considered to be less complex,
less costly, lighter, and required less extensive aircraft modification
than the wide version. Therefore the narrow conformal carriage was
chosen as the recommended conformal carriage plan form shape.

The conformal carriage aft fairing as defined in Figures 39 and 40
contains approximately nine cubic feet of volume.

The shape and volume of the aft fairing could be changed if neces-
sary to accommodate chaff dispensers, decoy flare dispensers, and other
passive defensive systems without materjally affecting the aircraft per-
formance. One advantage to dispensing a decoy flare in this location is
the fact that the flare is deployed at the very location which the
incoming I.R. seeking threat is locked on., Probability of successful
decoy action is higher in this case than for the case where the flare
appears at some lateral displacement from the engine nozzles.

EJECTOR MATRIX

The ejector matrix developed for support of the weapons given in
Table 1 and 2 represents a compromise between an infinitely flexible
mounting matrix where each weapon suit is optimally carried and a very
limited mounting matrix with only a single set of weapon locations. An
infinitely flexible mounting matrix is unattainable because ejectors
have a finite width, and length, and require a supporting structure.
There is therefore a limit to how closely spaced in width ejector mount-
ing can be. There is also a limit to the length spacing if the ejector
support structure is a permanent assembly. The store stations shown in
Figure 41 illustrate the ejector mounting matrix developed to fit the
F-4B/J conformal carriage. Flexibility is achieved by moving ejectors
from one location to another as required by mission weapon loads.

Ejector utilization is summarized in Table 3.

STRUCTURAL ARRANGEMENT

The conformal carriage structure has been configured to permit
package loading of preloaded weapons bays to facilitate aircraft turn-
around. All components of the conformal carriage are quickly removable
except the fwd fairing. The structure contains cavities into which
weapon ejectors can be installed. Twenty spaces for 14 inch ejectors
are provided and three spaces for either 14 inch or 30 inch ejectors.

Each weapon bay is composed of two or more cross beams transferring
weapon inertia loads to the weapon bay attachment points; five or more
longitudinal beams supporting the weapon ejectors and transferring
weapon inertia loads from the ejectors to the cross beams; an external
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skin with stiffeners spaced at three and one-half inches to provide
resistance to panel flutter, the skin provides horizontal shear strength
to react the weapon inertia loads; two or more provisions for quickly
attaching the weapon bay to the attachment fittings on the aircraft;

and fairing panels covering the unused ejector cavities.

Each weapon bay also containg a hoisting mechanism capable of being
operated by an external power source such as; hand held drill, electric
motor, hydraulic motor, pneumatic motor, or hand operated speed wrench.
The hoisting system contains a builtin braking system to preclude
dropping the weapon bay when removing it from the aircraft.

A built in hoist system is not required in the aft fairing since

its estimated weight is only sixty pounds and it can eagily be handled
by two men.

The forward fairing contains the nose landing gear door, LOX conver-
ter door, ECM and Pave Spike equipment and maintenance access doors.
Figure 42 illustrates the structural arrangement for the conformal
carriage GAU-9A gun installation while Figure 43 depicts the recommended
configuration without the internal guns,

Moments developed by side loads acting upon the suspended weapons
are reacted by the weapon bay attachments and the sway braces in the
weapon bays. The sway braces are adjusted from outside the weapon bay
and bear against the lower surface of the aircraft.

The coaformal carriage contains two new auxiliary air doors which
move along tracks when driven by hydraulic cylinders operated by the

landing gear extension hydraulic system. The attachment fitting
installed in the aircraft center line stores ejector cavity contains a

tains a tubular guide on one side to provide alignment for the elec-
trical safety pin. The guide aligns the Pin with the ejector grounding
switches inside the center line attachment fitting.

The configuration illustrated in Figures 42 and 43 is designed for
carriage of AIM-7 missiles in stations 3 and 7 only, with the fwd
missile wells (stations 4 and 6) occupied by either the GAU-9A guns or
by ECM equipment.

CONFORMAL CARRIAGE ELECTRICAL SYSTEM

The conformal carriage electrical system will interface with the
aircraft system at the center line stores electrical connector. The
conformal carriage ground safety switch and addressing functionsg are
located within the centerline attachment fitting. The two wire
bundles leaving this fitting carry the necessary electrical data to
the center and aft weapon bays. Two methods of connection are feasible,
In one method, the wire bundle connection is located at the side of the
conformal carriage and must be manually completed with a multiple
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Jumper connector. The structural attachment latch release must inter-
face with this connector so that the connector must be removed before
the weapon bays can be removed from the aircra:it, conversely the weapon
bay latches must be locked before the connector can be installed.

This arrangement requires manual insertion of the jumper connector
after closing of the structural latch. Design of the connector and
latch control is complex because of the interactions.

The alternate system provides for automatic connection of the elec-
trical cables during the weapon bay installation and is recommended for
inclusion in the conformal carriage because of its inherent simplicity.

In this recommended method the wire bundles from the center line
attachment fitting terminate in female connectors flexibly mounted on
the attachment fitting. The male mating connectors on the weapon bays
are rigidly connected to the weapon bay structure. Cone shaped align-
ment pins move the female connector into proper alignment with the male
connector during weapon bay installation. The structural latch control
is independent of the electrical connection since the electrical con-
nector opens automatically during lowering of the weapon bay on the
builtin hoist system. A similar connection between the center and fwd
weapon bays is located on the left side of the conformal carriage near
the structural attachment fitting at F.S. 239.98.

Figure 44 illustrates such a system for the conformal carriage.

PACKAGE LOADING

The conformal carriage weapon bays can be preloaded with weapons
and transported to the aircraft position on existing bomb skids with
minimal auxiliary equipment or the weapons can be brought to the air-
craft spotting position on bomb skids and loaded onto the weapon bays.
Hoisting the loaded weapon bay into latched and locked position is
accomplished with the builtin hoist. Mounting of weapons on the weapon
bays must take place on the CVA flight deck rather than on the mess
deck because in some cases a loaded weapon bay will be too long and too
wide to maneuver on the mess deck simultaneously with other weapon
transport operations. Installation of weapon fuze and attachment of
fuze lanyards must take place after the weapons have been mounted on
the weapon bay and prior to hoisting the weapon bay into latched and
locked position. This sequence of operation is necessary because the
longitudinal separation of the weapons when the aircraft is completely
loaded is insufficient for fuze installation. The weapon lateral
separation is also insufficient for insertion of the inboard weapon
fuze lanyards into the solenoids when all four weapons in a row are
installed on the weapon bay and all the weapon bays are attached to
the aircraft.
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Table 3. Ejector Utilization

STATION WEAPCONS

15,17 MK-83GP, SE; MK-82LG8; MK-83LG8

16 MK-83GP, SE; MK-82LGB; MK-83LGB; MK-82GP, SE; CTU-1

18, 22 MK-82GP, SE; MK20-MODO; CBU-58; C8U-38; ASP; SUU-51;
MK-83GP, SE; APAM; AGM-65; LAU-61; ASP MK-83LG8
SUU-40; SUU-44; MK-77

19, 21 MK-82GP, SE; MK20-MODO; C8U-38; APAM

20 CBU-58; ASP; SUU-51; MK20-MODO; C8U-72(HSFAE);
SUU-40; SUU-44; AGM-65; MK-83LGB; MK-82GP, SE; MK-77

23, 25 MK-83GP, SE; MK-83LG8

24 MK-82GP, SE; MK-83GP, SE

26, 32 MK-82GP, SE; SUU-25 C/A; MK-82LG8

27, 3 MK20-MODO; C8U-68; CBU-38; ASP; SUU-51; MK-82GP, SE;
APAM; CBU-72(HSFAE) MK-82LGB

28, 30 MK-82GP, SE; SUU-25 C/A; MK20-MODO; APAM

29 MK20-MODO; C8U-38; MK-82LGB; APAM

33, 35 B-57; MK-.84GP, SE;
LAU-10; LAU-69; AGM-45; HARM; AGM-65; MK-84LG8

34 MK-84GP, SE; MK-83LG8; 8-57; 8-43; 8-61; LAU-10;
LAU-69; AGM-65; AGM-45; HARM; MK-84LG8: MK-84EOG8

10, 14 MK-82GP, SE; MK20-MODO; CBU-58; CBU-38; ASP, SUU-51;
APAM; CBU-72 {HSFAE); MK-77

11,13 MK-82GP, SE; MK20-MODO; C8U-38; APAM

12 C8U-58; ASP; SUU-51; AGM-65; C8U-72(HSFAE); MK-77
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Figure 39: Cross Sections — Conformal Carriage Gun Installation (continued)
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Figure 39: Cross Sections — Conformal Carriage Gun Installation (continued)
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Figure 39: Cross Sections — Contormal Carriage Gun Installation (continued)
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Figure 39: Cross Sections — Conformal Carriage Gun Installation (continued)
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Figure 39: Cross Sections — Conformal Carriage Gun Installation (continued)
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Figure 39: Cross Sections — Conformal Carriage Gun Installation (continued)
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Figure 39: Cross Sections — Conformal Carriage Gun Installation (continued)
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Figure  39: Cross Sections — Conformal Carriage Gun Installation (concluded)
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Figure 40: Cross Sections — Conformal Carriage (continued)
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Figure 40: Cross Sections — Conformal Carriage (continued)
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Figure 40: Cross Sections — Conformai Carriage (continued)
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Figure 40: Cross Sections — Conformal Carriage {continued)
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AIRCRAFT MODIFICATIONS

Some aircraft systems will require modification for ease of service
when the conformal carriage is loaded with weapons.

PNEUMATIC SYSTEM

The system pressure gage and aircharge valve presently located
behind door 28R will be relocated to the conformal carriage bulkhead
along the right side of the nose wheel well, The canopy emergency air
pressure gages located behind door 16 will be moved to the right side
of the nose wheel well.

UTILITY HYDRAULIC SYSTEM

Service fittings will be installed in the aft end of the conformal
carriage bulkhead along the left side of the nose wheel well, The
hydraulic lines from these new fittings will connect to the existing
aircraft hydraulic lines at "T's" to be added directly behind the
existing fittings located behind door 23.

The utility hydraulic system accumulator reservoir indicator arm
will be extended through the use of a flexible drive shaft to an indi-
cator to be located within the nose wheel well.

LOX SYSTEM

Aircraft door 16 will be removed and replaced with a new door
located in the conformal carriage surface. The LOX converter bottle
will be mounted on the new door with the entire converter assembly
rotated 90° about its vertical axis to place the fill/vent valve at the
forward right corner of the installation.

Access to the fill/vent valve when weapons prevent opening of the
new LOX converter door will be though a sliding door fwd of the LOX
converter door.

AIRCRAFT ELECTRICAL SYSTEM

The electrical elements now located on the nose landing gear door
will be moved to similar locations on the new nose landing gear door.

AUXILIARY AIR DOOR SYSTEM

Aircraft doors 81 L and R and their associated actuators will be
removed from the aircraft and functionally replaced by a sliding
auxiliary air door system driven by new actuators deriving their
energy from the hydraulic system operating the existing doors 81 L and
R. The auxiliary air door open switch will be relocated to provide
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reliable indication of proper closure of the new system doors. Air-
craft doors 82 L and R will be modified to permit opening with the con-
formal carriage in place and provide a plenum seal when the auxiliary
air doors are closed.

PNEUMATIC STARTER INLET

The pneumatic starter inlet on door 92 L will be moved outboard
on the door to clear the weapons mounted on the aft weapon bay.

GROUND REFUELING SYSTEM ACCESS

The existing MIL-N-5877 pressure fuel servicing nozzle requires
rotation of the locking collar 15° after insertion into the aircraft
fueling fitting. Because of the angle in the nozzle and the close
proximity of the conformal carriage, the delivery valve cannot be
opened unless the nozzle is inserted in only one of the three possible
orientations. The MS 28518 fuel valve fitting on the aircraft will be
rotated 60° and reinstalled to permit insertion of the MIL-N-5877
nozzle in any of the three possible orientations and subsequent opera-
tion of the delivery valve.

STORES MANAGEMENT SYSTEM

The conformal carriage has the capability of carrying up to 12
weapons simultaneously compared to the existing F-4 center line MER
capacity of only six weapons. The wire bundle capacity from the cock-
pit to the center line stores point is incapable of carrying fuze func-
tion control, weapon addressing in release sequence, weapon release
signals, and other stores management functions for twelve weapons
unless an advanced stores management system is employed. Such advanced
systems are in the development stage, most employ digital data process-
ing techniques. The conformal carriage will require such a system if
the full potential of the F-4 conformal carriage concept is to be
realized.

STRUCTURAL MODIFICATIONS

The aircraft structure will be modified by installing permanently
on the aircraft keel beam, in the center line stores ejector cavity,
and in the fwd missile wells conformal carriage structural attachment
details. The fwd fairing of the conformal carriage will be permanently
attached to the aircraft fwd fuselage.

Aft Structural Attachment Fitting

The aft end of the aft structural attachment fitting will be loca-
ted at F.S. 439 just fwd of the catapult hold back fitting door. The
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fitting will extend fwd to F.S. 427 to support the aft weapon bay.
Existing rivet locations should be used for attachment bolts to mini-
mize keel beam area reduction due to hole out. The attachment fittings
and all parts in contact with the aircraft keel beam longeron, stiff-
eners, and web should be steel to minimize corrosion of the titanium
parts. The fitting width should permit opening of doors 92 L and R
without removing the fitting.

Aft Fairing Support Fitting

The aft fairing rear support fitting will be located at approxi-
mately F.S. 490. The fitting should be attached to the aircraft keel
beam longeron with bolts through existing fastener holes. The fitting
width should permit opening of doors 96L and R without removing the
fitting.

Center Line Stores Attachment Fitting

A center line/stores structural attachment fitting will be designed
to fit within the cavity provided for the Aero-27A ejector, The fit-
ting aircraft interface will be identical to that for the Aero-27A/
ejector. The fitting will contain,on the fwd and aft ends, attachment
fittings to mate with the center and aft weapon bay attachment lugs.
The fitting should also provide a cavity accessihle from the bottom of
the aircraft into which the conformal carriage electrical sequence
circuitry can be installed. The cavity should be such that installa-
tion of a sealing plate on the bottom surface will hermetically seal
the electronic elements from contamination.

Fwd Missile Well Attachment Fittings

Two attachment fittings will be designed to fit within each of the
two fwd missile wells. One of the fittings will be capable of support-
ing the fwd end of the center weapon bay and the aft end of the fwd
weapon bay. The other fitting will be capable of supporting the fwd
end of the fwd weapon bay. The fittings must transfer the loads from
the weapon bays into the aircraft fwd body longerons, shear webs, and
skin.

Fwd Fairing Installation

The conformal carriage fwd fairing designed to fair the aircraft
body surface at F.S. 84.62 to the conformal carriage fwd weapon bay
surface at F.S. 204.81 will be permanently attached to the aircraft
structure,
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The fairing bulk heads and frames should be attached to the air-
craft bulkheads and frames through the aircraft skin by installation
of blind fasteners in the rivet holes attaching aircraft skin to air-
craft bulkheads and frames. The new fasteners for the most part will be
blind fasteners, provision should be made to remove the drilled out
portion of the previously installed rivets.

The fairing will contain the new nose gear door, the new LOX con-
verter door, and the new LOX service door.

Lox Converter Door. The existing LOX converter door (door 16) will
be removed from the aircraft and veplaced with a door located in the
conformal carriage surface. The new door will support the LOX converter
in a manner similar to door 16 except the coverter should be rotated
90° about its vertical axis to bring the fill/vent valve to the fwd
right corner of the new door. The new door should also contain some
armor material to provide additional protection for the LOX converter.

Ram Air Exhaust Fittings. The ram air exhaust louvers will be
replaced with new louvered fitiings located in the fwd fairing surface
and the ram air exhaust duct extended to the new fittings.

Catapult Holdback Fitting

The existing catapult holdback link will be replaced with a longer
link to extend beyond the aft end of the aft fairing. The link will
contain a shock absorber to reduce the spring back load when the ten-
sion bar is ruptured at catapult launch. The link will not retract
and will be supported vertically by the aft fairing attachment fitting.
The link and fitting will be designed to maintain the hold back force
at the same angular position relative to the aircraft attitude without
requiring revision of the NAEL 609789 catapult holdback assembly.

FUEL COMPARTMENT DRAINS

The fuel drains in aircraft doors 92L and R which are covered by
the conformal carriage aft fairing will be moved outboard as necessary
to clear the fairing. The aft fairing will contain oversize drainpipes
sealed into the fairing and located under the aft fuselage compartment
drains to permit inspection of the fuel compartment drains with the
conformal carriage in place.

The fwd drain for the number one fuel compartment lies outside the
conformal carriage and need not be modified. The aft drain for the
number one fuel compartment and the drain for the number two fuel com-
partment are located at about B.L. 8 L and R and just fwd of the wing
front spar at F.S. 248. These two drains must be moved outboard to
approximately B.L. 26 in order to clear the conformal carriage. The
drain tubes will be cut off within the pneumatic compressor compartment
and angle fittings installed to move the exit points outboard as
required.
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The main fuel control seal drain will be extended through the center
line attachment fitting to the lower surface of the conformal carriage
to simplify inspection for seal leakage.

BATTERY VENT
The battery vent will be extended to the exterior surface of the
conformal carriage forward fairing.

OIL DRAINS

The engine gear box drains and constant speed drive drains will be
moved laterally to clear the conformal carriage.

The left engine sump vent drain will be relocated to clear the con-
formal carriage.
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CONFORMAL CARRIAGE F-4B/J SERVICING PROCEDURES

The specific servicing functions affected by the conformal carriage
installation are described in separate subsections. Figure 45 illus-
trates the revisions to aircraft servicing and drain points.

JACKING PROCEDURE

The jacking procedure now used has to be modified to include removal
of the center weapon bay to provide access to the fuselage q‘ jacking
point.

GROUND TEST OF LANDING GEAR RETRACTION

No change is required in this inspection procedure except as re-
quired to install the fuselage centerline jack. A specific prohibition
should be added to prevent use of the utility hydraulic system servicing
points in the nose wheel well during this inspection.

REFUELING PROCEDURE

No change will be required in the refueling procedure because the
conformal carriage installation does not interfere with the fueling
nozzle insertion. The fuel cell air pressure gage is required only for
early model F-4B and RF-4B aircraft which will not be modified to the
conformal carriage configuration. This operation should be completed
during post flight inspection so that the wing tank manual drains can be
opened for fuel contamination inspection while the center weapon bay is
lowered for loading of external stores.

DEFUELING PROCEDURE

The defueling procedure should be changed to reflect the necessity
of removing the forward and center weapon bays to gain access to the
external pressure connection.

ENGINE OIL SERVICING

No change will be required in the existing engine oil servicing
procedure.

UTILITY HYDRAULIC SYSTEM SERVICING

The servicing procedure should be changed to prcvide servicing of
this system through the nose wheel well only except for the previously
noted ground cyciing test of landing gear retraction.
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FIGURE 45. Service and Drain Modifications = F=4J Conformal Weapons Carriage.
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LOX SYSTEM SERVICING ¥ ¥

The two alternative means of access to the fill/vent valve should
be noted in the servicing procedure.

PNEUMATIC SYSTEM SERVICING

The new location of the pressure gages and charging valve in the
nose wheel well should be noted in the servicing procedure. The for-
ward and center weapon bays must be lowered to permit access to the
pneumatic compressor oil tank level gage and fill fitting.

AIRCRAFT ACCESS DOORS

The technical manuals should reflect the permanent removal of doors
28L and R, 23, 15, 122 L&R, 115 L&R, and replacement of Door 16 in the
forward fuselage. Doors 81 L&R will be removed and doors 82 L&R modi-
fied in the center fuselage. The new Auxiliary Air Doors and access
doors in the conformal carriage forward fairing should be shown in the
technical manuals.

ENGINE REMOVAL PROCEDURE

The work cards to accomplish this item should be changed to account
for removal of the center and aft weapon bays, the a’%. fairing, and
hinging of the Auxiliary Air Door frameworks out of the way.

PREFLIGHT AND POSTFLIGHT INSPECTION

The post flight inspection should include refueling and inspection
for fuel contamination. Both inspection procedures should be changed
to account for the new locations of servicing points in the nose wheel
well and should include appropriate instructions with respect to the
conformal carriage installation.

76




NWC TP 5727

AUXILTARY ARMAMENT EQUIPMENT

Irstallation of specialized external stores on the conformal carri-
age requires adapters configured for the particular store. The MK-84
LGB guidance package contains a large cruciform canard which necessi-
tates an adapter to provide the canard tip clearance from the conformal
carriage. A similar but deeper adapter will be required by the MK-84
FOGB because of the large wing span. The HARM missile also has a large
wing span, therefore requires an adapter to provide the necessary clear-
ance,

Rail launched missiles such as AGM-65 will require a special indi-
vidual launching rail with a short standoff to permit launch of these
weapons parallel to a flat surface and to provide the requisite wing
tip clearance.

The conformal carriage installation poses unique requirements for
weapon ejector operating and servicing characteristics because the
ejectors are essentially buried behind the lower surface. Several
existing ejector designs could be modified to satisfy these peculiar
requirements and at least two new designs specifically configured for
this type of installation can be available if required. Preliminary
ejector specifications were developed and are included as Appendix A.
Among the existing ejector designs which could be modified for confor-
mal carriage installation are: Douglas LODE 14A, Douglas Super 14, EDO
14, and AER0-27A. New designs are the CWES 14 and 30 inch ejector, the
Boeing Non-Pyrotechnic ejector, and the ALKAN Types 110, 112, 180, 190,
and 195.
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GROUND SUPPORT EQUIPMENT

The conformal carriage installation requires no special ground
support equipment in order to function although use of some specialized
support equipment would enhance the operational application of the
conformal carriage system.
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RECOMMENDATIONS AND CONCLUSIONS

. The results of this study indicate an F-4B/J conformal carriage can
be designed, built and installed which can be operated and maintained
in conjunction with existing F-4B/J aircraft. The study results fur-
ther indicate the conformal carriage F-4B/J is a high speed attack air-
craft with greatly improved performance over that of a standard F-4B/J.
Validation of the study results can only be accomplished through design,
fabrication, and test of a small number. of modified aircraft in an
operational environment. Such an R.D.T.&E. program would also provide
high speed test bed aircraft for use in development of advanced super-
sonic weapon attack systems at relatively low cost both initially and
logistically. Therefore a Research, Development Test and Evaluation
program is recommended in which up to six or more aircraft are modified
by installation of conformal carriages designed in accordance with the
arrangements and configurations given in this document.

A parallel ejector development program is also recommended in order
to fully exploit the operational advantages inherent in the F-4B/J con-
formal carriage concept. Particularly important is the concept of
using clean gas as the energy source. Total system maintenance require-
ments will be equivalent to conventional F-4B/J aircraft equipped with !
the same type of ejector. Service access in the conformal carriage
F-4E is equivalent to that of conventional aircraft except for the
weapon ejectors. i

The study has shown the conformal carriage F-4B/J is a viable
weapon system concept with very high performance potential.
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APPENDIX A

CONFORMAL CARRIAGE EJECTOR DESIGN REQUIREMENTS

Those requirements peculiar to conformal carriage only are identi-
fied with an asterisk (*). All other requirements are extracted from
the USN advanced suspension and release specifications XAS-3759 and
XAS-3760 and other sources and are applicable to all advanced ejector
designs.

PHYSICAL DIMENSIONS*

The ejector envelope and mounting provisions shall be that shown
in Figures 46 and 47.

WEIGHT

The ejector weight shall be minimized consistent with reasonable
engineering practice and minimal fabrication cost. Use of expensive
exotic materials shall be avoided except where the cost increment
associated with that use can be justified at the rate of $100 per pound
of welght saved.

CORROSION CONTROL

Galvanic corrosion of the ejector components shall be minimized
through judicious choice of materials and/or use of protective paints
or coatings.

EJECTION FORCE

The ejection force developed shall not exceed the limit defined
in Figure 48,

The ejection force time history shall be such that ejection
velocities obtained fall within the envelope given in Figure 49. !

ATTITUDE CONTROL

The ejection system shall be capable of producing a nose down
pitch attitude at ejection when the center of gravity of the store is

located 3.0 inches forward of the midpoint between weapon suspension
lugs.

The ejection system shall be capable of producing a nose up pitch
attitude at ejection when the center of gravity of the store is located
3.0 inches aft of the midpoint between the weapon suspension lugs.,
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Pitch control may be obtained by manually adjusting linkages, gas
orifices, or other devices prior to loading of the store.

EJECTION CYCLE INITIATION

The ejection cycle shall be initiated by an electrical signal of
not more than 10 ampere when delivered from a 28+ 4 VDC source.

The electrical initiator device shall have a 1 ampere/l watt no
fire capability.

The electrical initiators shall be center single poled, case
grounded and meet the applicable requirements of MIL-I-23659.

OPERATING CYCLE TIME

The operating cycle time from the first application of electrical
current to the initiator device to complete store separation shall not
exceed 100 milliseconds.

The operating cycle time shall be a consistent value with a devia-
tion less than +5 milliseconds from the nominal value for each particu-
lar store and store weight.

ENVIRONMENTAL CONDITIONS

Temperature

The ejector system shall satisfy the performance requirements of
this specification when tested at any temperature between -65°F and
+180°F after a four hour thermal soak period at the test temperature.

Salt Spray

The ejector system shall perform satisfactorily after exposure to
the salt fog environment given in MIL-T-7743 paragraph 4.12.

Humidity

Exposure to the humidity environment given in Procedure 1, Method
507, MIL-STD-810 shall not degrade the performance of the ejector
system.

Sand and Dust

The ejector system shall function satisfactorily after exposure to
the sand and dust environment given in Procedure 1, Method 510,
MIL-STD-810.
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Icing Conditions

Exposure to the icing conditions described in MIL-T-7745 shall not
prevent satisfactory operation of the ejector system.

Vibration

The ejector system shall function satisfactorily after exposure to
the vibration environment of MIL-STD-810B, Method 514, Procedure II,
Part 3, Curve A.F.

Electromagnetic Radiation

The ejection sequence shall not be initiated by exposure to the
radiation levels given in Figure 50. The initiator devices shall be
designed in accordance with MIL-STD-1512 and demonstrated to satisfy
the requirements of MIL-P-24014.

STRUCTURAL

Pressure Components

All pressure components shall be designed to withstand without
failure the greater pressure of either 2.5 times the maximum pressure
developed on that component during a locked shut firing of the ejection
system or 1.5 times the pressure developed in that component during
ejection of the maximum weight store for which the ejector is qualified.

Ejector Mechanism

The ejector mechanism shall be capable of withstanding the loads
generated during ejection of the maximum weight weapon for which the
ejector is qualified while in a +5g vertical maneuver. The yield and
ultimate factors of safety shall be 1.15 and 1.50 respectively as
defined in MIL-A-8591.

Ejector Assembly

The entire ejector assembly and its locking mechanism shall be
capable of reacting the static loads developed by the maximum weight
weapon for which the ejector is qualified acted upon by the limit load
factors given in Figure 9 of MIL-A-8591D. The yield factor of safety
shall be 1.15. The ultimate factor of safety for these load factors
shall be 1.50.

87




NWC TP 5727

1000.
[~ 4
)
=
5
=
=
“100
(¥F)
(o'
<
-
g
: /
=
<C
=
&
=
=
e A /
F J1 \ J 4
5 AR /
[~ 4
£ TES /
a
o 1
1 /
10 100 1000 10,000
MEGAHERTZ

Figure

50:

Electromagnetic Field Strength Test Levels




i

NWC TP 5727

Vibration

The ejector assembly shall be designed to withstand and shall
function satisfactorily after imposition of the loads developed by the
maximum weight store for which the ejector is qualified when the rigid
ejector mounting structure is subjected to the following sinusoidal
vibrations.

Vertical Axis. One hour of vibration where the frequency is swept
from 10 Hz to 200 Hz and back to 10 Hz in four minutes at a steady sweep
rate. The acceleration amplitude shall be a mean load of 2,33 "g's"
upward with a superimposed +6.33 "g's".

Lateral Axis. One hour of vibration where the frequency is swept
from 10 Hz to 200 Hz and back to 10 Hz in four minutes at a steady sweep
rate. The acceleration amplitude shall be +1.5 "g's".

Longitudinal Axis. One hour of vibration where the frequency is
swept from .6 Hz to 12 Hz and back to .6 Hz in four minutes at a steady
rate. The acceleration amplitude shall be .5 '"g's" forward +7.5 "g's".

RELIABILITY

Manufacturing tolerances in the detail design of the ejector assem-
bly shall be as liberal as possible consistent with operating relia-
bility.

MAINTAINABILITY

The design shall permit servicing, cleaning, weapon up loading
weapon down loading, and routine maintenance by a minimal number of
personnel with limited skill levels operating in severe environmental
conditions.

Cleaning

The ejector shall be capable of functioning without cleaning or
maintenance for a minimum of 50 ejections except for replenishment of
expendable materials. The ejector shall be capable of being cleaned
without removal from its mounting structure.

FUNCTIONAL BYPRODUCTS

The ejector system shall be designed to retain within the breech
assembly all solid byproducts of the combustion process if the ejector
energy source is pyrotechnic. When a clean gas is used as the energy
source, no solid particles shall be permitted to pass through the gas
release valve and downstream toward the orifice control valves, Resid-
ual high pressure gases shall be vented to the atmosphere after the
ejection cycle has been completed.
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FUNCTIONAI. CHARACTERISTICS

Arming And Safing (IFOBL)

The ejector shall be designed with an inflight operable ejector
lock which positively precludes inadvertant operation of the ejection
mechanism through accident, or external environmental influences. When
the ejector i8 armed an indicator device shall be externally visible
as a warning device,

Cocking The Ejector Mechanism

When the ejection sequence has been completed, the ejector mechan-
ism shall remain in a cocked condition ready to receive another store.
There shall be no external proturberances presented to the air stream
when the ejector is in this condition.

Reloading The Ejector

The ejector shall be designed so that the energy source may be
replenished through either the bottom prior to uploading the store,
through one side or through the top before or after the store has been
uploaded and locked in position.

Manual Release *

The ejector design shall contain a manual release mechanism so that
stores can be down loaded manually without requiring aircraft electri-
cal, hydraulic, or mechanical power sources to operate the inflight
operable ejector locking device. The manual release system shall be
readily operable when the ejector is submerged in a structure.

Retraction 0f The Ejector Pistons

After completion of the ejection function, the ejector pistons
shall automatically retract to a position within the confines of the
ejector assembly and shall not protrude into the air stream in this
condition.

Weapon Lug

The 14 inch ejector design shall be compatible with MIL-A-8591D
14 inch 1,000 1b. weight class lugs, the 30 inch ejector design shall
be compatible with MIL-A-8591D 30 inch 2,000 1b. weight class lugs.

Sway Braces * !

The ejector assembly shall contain sway braces which are automati-
cally adjusted to stabilize the external store against side loads. The
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sway braces may extend into the airflow when a weapon is mounted on the

ejector but shall be retracted out of the airflow after the weapon has
been ejected.

Fuze Arming Solenoids i

The ejector assembly shall provide mounting positions for and
include nose and tail fuze arming solenoids arranged with the solenoid
slot aligned with the ejector longitudinal center line.

|
Electrical Fuze Provision

|
The ejector assembly shall provide internal volume for an electrical :
fuze connection located in accordance with MIL-A-8591D. |

Secondary Release *

The ejector mechanism shall include a capability for relezsing the
external store through operation of an independent release system which
may or may not produce a powered ejection sequence. The system shall
be electrically operable from the cockpit in the event the primary
ejection system fails to operate. The secondary release system shall

bypass the IFOBL so that the store can be jettisoned if the IFOBL mal-
functions.

Energy Source

The ejector energy source shall be made to function by an initiat-

ing device operable by the electrical signal noted under Ejection Cycle
Initiation.

Cartridge Type. If the ejector design employs pyrotechnic cart-
ridges as the energy source, the cartridges shall be those presently
used within the military forces. Development and deployment of new
cartridges shall not be required. The cartridge breech shall be dual

|
:
|
i

and the arrangement shall be such that ignition of either of the cart- 1

ridges will sympathetically ignite the other.

Non Pyrotechnic Type. 1If a ..on pyrotechnic energy source is

employed, it shall be a single storage container containing two

initiating devices which are arranged so that operation of either will

cause the ejection sequence and which are wired in parallel to the

ejection signal source or alternatively a single initiating device

containing dual wiring such that an initiating signal from the parallel
wire bundles to either wiring circuit in the devire will cause the
ejection sequence.
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ELECTRICAL WIRING

All ejector wiring associated with initiation of the ejection func-
tion shall be dual circuits of shielded twisted pairs or shielded
coaxial wiring to minimize induced currents caused by external electro-
magnetic fields. There shall be an electrical sensor which can indi-
cate the store is loaded and locked in place. It should also indicate
the store has been released and has successfully separated from the
ejector,

SERVICE LIFE

The ejector shall be designed to provide ejection velocities given
in Figure 49 for a minimum of 500 ejections without requiring overhaul
of system components.




NWC TP 5727

APPENDIX B

DESIGN REQUIREMENTS FOR F-4 B/J R.D.T.&E. PROGRAM

The design requirements are the basis for configuration development
of any weapon system and generally comprise a set of system requirements
which mutually interact with one another to produce a set of design
specifications for an optimal total weapon system. Mutually opposing
requirements for interacting systems are usually eliminated from the
design specifications during the preliminary design trade studies.
Trade studies for the F-4 conformal carriage have been conducted during
the recently completed preliminary design contracts and the design
requirements for a usable total system developed. The resulting speci-
fications have been subdivided into system areas and are further des=-
cribed under appropriate subsections.

WEAPON MANAGEMENT SYSTEM

The F-4B/J conformal carriage weapon management system shall permit
cockpit selection of any one of several optional release sequences.
Each of the optional release sequences shall either be permanently
stored in the system memory or be programmed into the system wemory by
the ordnance loading personnel in accordance with the external stores
mounted on the aircraft. The system shall contain safety provisions

programmed into the system memory so that only safe release sequences
can be initiated,

A builtin test circuit shall be provided which when actuated by
ground maintenance personnel will test circuit continuity from the
pilots release switch through the i..iividual weapon ejector,

The system shall contain an emergency jettison circuit which
releases the stores through a permanent Jettison release sequence. It
shall be possible to jettison the external stores whenever the aircraft
is airborne. The system shall be compatible with advanced digital
navigation and bombing systems and those elements of the F~4 B/J weapon
management system retained in the F-4B/J conformal carriage aircraft.

F-4 B/J cockpit space is very critical, therefore; the cockpit
release sequence control for the conformal carriage shall consist of
as small a device as possible, placed on or within the F-4 B/J armament
control panel. The device may consist of illuminated buttons identify-
ing the optional release sequences, a small thumbwheel switch with num-
bered and illuminated detent positions, or other small devices requir-
ing minimal space and operator attention.

Installation of cartridge actuated ejectors in the conformal car-
riage precludes circuit continuity check through the cartridges. Iso-
lation of the cartridges during system checkout shall be provided by
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special switching in the conformal carriage demultiplexer unit (DeMux)
located in the center line fitting. When cartridge actuated ejectors
are installed the switch will be manually turned to the no test posi-
tion. Thereafter, when the test button is pushed, the circuit shall be
checked only through the DeMux unit and not through the ejectors and
ejector cartridge circuits shall be grounded during the circuit test.

AERODYNAMIC SHAPE

The external shape of the basic conformal carriage shall be that
defined by cross sections given in Figure 40. These cross sections are
those developed and tested on the 5% wind tunnel model in April 1974 at
the NASA Ames tunnel complex.

STRUCTURAL ARRANGEMENT

The conformal carriage shall be divided into three removable weapon
carrying components, one removable aft fairing section, and one fixed
forward fairing. Figure 43 illustrates the arrangement of components
and the attachment points.

The forward weapon bay structure shall be assumed to be simply
supported at each of the four corners, with no structural continuity
between the forward fairing and the weapon bay nor between the forward
weapon bay and the center weapon bay structures.

The center weapon bay structure shall be assumed to be simply sup-
ported at the two forward corners and on the rear edge at the aircraft
centerline. The two sides at the aircraft mid spar shall be assumed
restrained against upward motion by sway braces bearing against the
aircraft structure. The sway braces shall be assumed incapable of
resisting downward motion.

The weapon carrying structures and their attachments shall be
designed to permit quick attachment to the aircraft of a component
preloaded with weapons. Conversely the components shall also be
designed for quick detachment from the aircraft.

The aft fairing shall be a removable assy simply supported at the
forward and aft ends on the aircraft centerline. The four corners
shall be assumed restrained against upward motion by sway braces bear-
ing against the aircraft structure. The sway braces shall be assumed
incapable of resisting downward motion.

The aft fairing shall be designed to dispense RR-170/AL and RR-
170B/AL chaff, decoy flares and other passive defensive devices. The
assembly shall be quickly removable with electrical connectors that
automatically disconnect when the assembly is removed.

The forward fairing shall be permanently attached to the aircraft
and shall contain the requisite doors for maintenance and operation of
the aircraft.
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The Pave Spike unit shall be rearranged to permit permanent instal-
lation within the forward fairing. Requisite heat sinks and access
doors shall be provided in the forward fairing.

The ECM equipment shall be rearranged to permit permanent modular
installation within the forward fairing. Heat sink provision shall be
made and access doors shall be provided in the forward fairing. The
forward fairing design shall be integrated with the redesign of the Pave
Spike and ECM equipment so that the installed combination is efficient

l aerodynamically, optically, and electrically.

. The auxiliary air doors shall be supported within a structural

; assembly hinged to the centerline structure of the conformal carriage
and capable of being opened out of the way for engine removal. The door
shali close tightly when the main landing gear is retracted and shall
contain pressure relief valves capable of venting plenum chamber at

13,6 psi differential pressure. The auxiliary air doors shall open
when the main landing gear is extended.

i STRUCTURAL LOADS

The limit load factors for which the conformal carriage structure
and its attachment shall be designed are those given in Figure 9 of
MIL-A-8591D. Critical design limit load factors shall be those given
in Table 4.

The structure and attachments shall not undergo permanent deforma-
[ ’ tion under the moments and shears developed by any of the limit load

] : factors applied to the center of gravity of each weapon in the weapon
suits given in Tables 1, 2 and 3. The weapon ejector locations shall

! be those shown in Figure 41 and weapon ejector utilization shall be

. that shown in Table 3.

] Permanent deformations of the structure and attachments after
application of 1.15 times the above noted limit loads shall not adver-
sely affect the aerodynamic performance, mechanical operation and
function or store installation, nor shall they be readily apparent
upon inspection.

Structural failure of the conformal carriage or its attachments
shall not occur when loads 1.50 times the above noted limit loads are
applied.

Skin gages, and skin panel sizes shall be designed to be stable
against panel flutter as defined in Figures 51 and 52.

: TEST CONDITIONS

Except for Government Furnished Equipment, such as weapon ejector
racks, all assemblies of the conformal carriage shall be subjected to
the test conditions described herein and shall satisfy the appropriate
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Table 4: Design Limit Load Conditions

CONDITION NO.

Z
<

N

X 4

FLIGHT 18.67

—4.00
- 7.00

- 350
+7.00
- 3.50
+ 3.00
- 1.50

+ 5.00

- 1.00
+5.00
- 1.00

1.5
15

ARRESTED
LANDING

- 20

- 20
+20
+2.0
+ 8.0
+ 8.0

*CATAPULT -7.00

LAUNCH 10 - 7.00
n + 2.00
12 +2.00

5 CATAPULT LAUNCH CONDITION REQUIRED ONLY FOR
CARRIER OPERATED AIRCRAFT

+N, PRODUCES A FORWARD ACTING LOAD ON THE STRUCTURE
iNy PRODUCES A SIDE ACTING LOAD ON THE STRUCTURE
+N, PRODUCES A DOWNWARD ACTING LOAD ON THE STRUCTURE

O~NOOE W N-—

[{<]
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operational criteria after testing. Government Furnished Equipment
shall be assumed to be qualified for service use withour further
testing.

ENVIRONMENTAL EXPOSURE

All hinges, latches, and electrical connections shall be subjected
to the following test conditions. Following the exposure tests the
items must function satisfactorily.

The test items shall be placed in the test chamber in an operational
condition; latches closed and safetied, hinges closed, electrical
connections made with plug sealed as in an operational use.

Operation Under Icing Conditions

The test item shall be placed in the test chamber and temperature
of :he test item reduced to -70°F and stabilized for one hour at that
temperature to ensure uniform temperature throughout the test item.

The test chamber conditions shall then be raised to +100°F with a 907%
relative liumidity and maintained at those conditions until all evidence
of frost on the test item has disappeared.

The test chamber conditions shall then be reduced to -70°F within
five minutes and held at this condition one hour. Electrical conti-
nuty and dielectric breakdown tests shall be conducted for each lead
in the electrical connector. The line resistance across the connector
shall not vary more than tl ohm from that measured before the test.
Following removal from the test chamber all parts shall be tested for
functional operation within five minutes of removal. Electrical con-
nections shall be tested for continuity and dielectric breakdown with-
in five minutes of removal and also after stabilized room temperature
has been achieved throughout the connector.

The dielectric breakdown test shall consist of an alternating
current test voltage of 1,000 ¥50 volts rms applied between the test
lead and the grounded connector case, all other leads shall be grounded
to the connector case during this test. The frequency of the alter-
nating current may be any value between 50 and 100 herz and the wave
shape shall be approximately sinusoidal. The voltage shall be
increased from zero to test voltage within one half minute and shall be
maintained at the test voltage for a period of one minute. Any indi-
cation of current flow in excess of 0.001 amperes during the one
minute test period shall be considered a failure and cause for rejec-
tion of the test item. Each lead in the connector shall be tested
under this condition.
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Salt Spray Test

The test items shall be subjected to the salt spray test Method
811.1 of Federal Test Method Standard Number 151 for 120 hours. At the
end of the spraying period, the item shall be removed. Electrical con-
nectors shall be subjected to the continuity and dielectric breakdown
tests within one hour after removal from the spray chamber and after
drying for 48 hours.

All nonelectrical parts shall be tested for functional operation
after drying for 48 hours following removal from the spray chamber. No
test parts shall be operated, rotated, or disconnected during the per-
jod between removal from the spray chamber and the test following the
48 hour drying period.

Salt Spray Altitude Test

Electrical connectors shall be subjected to the salt spray environ-
ment conditions for 24 hours and immediately upon removal from the spray
chamber placed in an altitude chamber and subjected to 70,000 +5% feet
altitude conditions for one hour. Electrical continuity and dielectric
breakdown tests shall be conducted while the part is in the high alti-
tude environment and also upon return to room ambient pressure. The
unit shall complete three salt/altitude cycles without evidence of
failure.

Sand Test

All test items shall function satisfactorily after exposure to the
sand tests described in this section. Electrical connections shall be
subjected to the continuity and dielectric breakdown tests within one
hour of removal from the test chamber.

Apparatus. The test facility shall consist of a chamber and acces-
gories to control dust concentration, velocity, temperature, and humi-
dity of dust laden air. In order to provide adequate circulation of
the dust laden air, no more than 50 percent of the cross-sectional area
(normal to air flow) and 30 percent of the volume of the chamber shall
be occupied by the test item(s). The chamber shall be provided with
a suitable means of maintaining and verifying the dust concentration in
circulation. A minimum acceptable means for doing this is by use of a
properly calibrated smoke meter and standard light source. The dust
laden air shall be introduced into the test space in such a manner as
to allow it to become approximately laminar in flow before it strikes

the test item.

Dust Requirements. The dust used in this test shall be fine sand
(97 - 99% by weight SiOz) of angular structure, and shall have the
following size distribution as determined by weight, using the U.S.
Starndard Sieve Series.
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a. 100 percent of this dust shall pass through a 100-mesh
screen

b. 98 +2 percent of the dust shall pass through a 140-mesh
screen

c. 90 +2 percent of the dust shall pass through a 200-mesh
screen

d. 75 +2 percent of the dust shall pass through a 325-mesh
s reen

Procedure. Place the item in the chamber, positioned as near the
center as possible. No surface of the test item shall be closer than
4 inches from any wall of the test chamber. Orient the item so as to
expose the most critical or vulnerable parts to the dust stream. Parts
of the item normally protected when installed on the aircraft shall be
adequately covered during the test.

Set the chamber control to maintain an internal chamber temperature
of 23°C (73°F) and a relative humidity of less than 22 percent. Adjust
the air velocity to 1,750 + 250 feet per minute, Adjust the dust
feeder to control the dust concentration at 0.3 + 0.2 gms. per cubic
foot. With test item nonoperating, maintain these conditions for 6
hours. Turn off all chamber controls and allow the test item to return
to ambient conditions.

E.M.I. Effects

All electrical components of the conformal carriage shall be sub-
jected to the electro magnetic field intensity given in Figure 50.
There shall be no breakdown of the dielectric between circuits when a
28 + 4 VDC potential is impressed across the terminals while the
component is subjected to this E.M.I, field intensity.

STATIC STRUCTURAL

All hinges, latches, and attachments shall be mounted on fixtures
in the manner in which they will be mounted in the conformal carriage
installation on the F-4B/J aircraft.

Each part shall be subjected to the maximum limit load calculated
for that part for each of the load conditions given in Table 4. The
test parts shall not develop permanent deformation due to application
of any of the limit loads above described. Permanent deformations of
the parts developed after application of 1.15 times the limit load
shall not adversely affect subsequent mechanical operations of the test
item.

Structural failure of the test part shall not occur when 1.50 times
the limit loads are applied. The test part shall be tested to failure
in each of the critical conditions.
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The static load shall be increased at a steady rate to achieve the
calculated limit load in 20 minutes. When the part is tested to fail-
ure, the same loading rate used in the limit load test shall be con-
tinued beyond limit until failure occurs.

Each weapon bay of the conformal carriage shall be mounted on its
attachment fittings which shall be attached to a test fixture to repre-
sent the aircraft installation arrangement. Suitable loading fixtures
shall be installed in the ejector locations to provide locations for
load application. Loads shall be applied to each of the loading fix-
tures to represent the load conditions given in Table 4 applied to the
weapon suits given in Tables 1, 2, and 3.

The maximum applied load shall be 1.15 times the calculated limit
loads from Table 4. Permanent deformations of the conformal carriage
installation shall not occur under limit load conditions. Permanent
deformations caused by application of 1.15 times the calculated limit
load conditions shall not adversely affect the aerodynamic shape of
the conformal carriage or its functional characteristics. The weapon
bay structures shall not be tested to destruction.

STRUCTURAL DYNAMIC

Each weapon bay of the conformal carriage shall be mounted on its
attachment fittings which shall be attached to a test fixture repre-
senting the aircraft installation arrangement.

Loading fixtures shall be installed in the ejector locations. The
loading fixtures shall be equivalent to the weight of the ejector class
they represent. The weapon bay shall be vibrated in each of three
mutually perpendicular axes, vertical, lateral, and forward and aft.
All testing shall be completed in one axis prior to testing in the next
axis. The test fixture shall be capable of transmitting to the comn-
formal carriage structure the vibration conditions specified herein.
Vibration amplitudes and frequencies shall be measured by techniques
that will not significantly affect the controlled input to the confor-
mal carriage or the response of the conformal carriage. The control
signal shall be the average of the output from accelerometers located
at each of the conformal carriage attachment fittings.

When external weights representing attached external stores are
fixed to the conformal carriage loading fixtures, the weights shall
have the mass properties of the store they represent. The attachment
details between weights and loading fixture shall duplicate those for
the represented store.

Sinusoidal Vibration

The test article without simulated weapons attached shall be sub- ;
jected to the vibration conditions corresponding to the 2 'g' and
10 'g' lines shown in Figure 53. The test article shall be vibrated
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for a minimum period of one half hour and the existence of all resonance
points or complex motions of the part within the frequency of 5 to

2000 herz shall be determined. The sweep speed through the frequency
range shall be one octave per minute or less. With simulated stores
attached to the test article the vibration condition shall correspond

to the 2 'g' line and to either the 4 'g' line of Figure 53 or a maxi-
mun exciter force output of 30,000 pounds whichever is greater up to

an acceleration input of + 10 'g'.

Random Vibration

The test article without simulated weapons installed shall be
vibrated for a minimum period of forty minutes in each of the three
mutually perpendicular axes. The test levels shall be a flat spectrum
in the range of 20-2000 Herz at a PSD level of 0.01l.

SHOCK

Each weapon bay of the conformal carriage shall be mounted on its
attachment fittings which shall be attached to a test fixture represent-
ing the aircraft installation arrangement. The weapon bay shall con-
tain the loading fixtures in the ejector locations. The attachment
fittings shall be subjected to the required acceleration in both direc-
tions along each of the three mutually perpendicular axes. The wave
form shall resemble a half sine wave which reaches a peak value in not
more than 0.60 second nor less than 0.015 second. The acceleration
amplitudes shall be within + 5% of the values specified.

Unloaded

The acceleration level applied to the test article without simu-
lated weapons attached shall be 25 'g'.

Loaded

The test article with simulated weapons attached shall be subjected
to acceleration levels in each axis equivalent to one half the limit
load levels given in Figure 9 of MIL-A-8591D.

Yield

The test article with simulated weapons attached shall be subjected
to acceleration levels in each axis equivalent to 1.15 times the limit
load levels given in Figure 9 of MIL-A-8591D. There shall be no
permanent deformation or other structural damage noticeable by visual
inspection.
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Catapult and Arrested Landing

Shock tests shall be conducted in both the forward and aft direc-
tions. The half sine wave shall reach a peak value in not less than
0.4 seconds nor more than 0.75 seconds.

FUNCTIONAL

After successfully completing the shock tests required, the simula-
ted weapons shall be removed from the conformal carriage weapon bays.
Each weapon bay shall be removed from its attachment fittings in the
manner intended for operational service. Each weapon bay shall be
reinstalled on its attachment fittings and this functional test
repeated for a total of 2000 removal and installation cycles.

FLIGHT TEST EVALUATION

One F-4B/J aircraft shall be equipped with a PDM or FM instrumen-
tation system where the data is recorded on magnetic tape. The data
recorded shall be airspeed, fuel flow, altitude, ambient conditions
and clock time in the flight. The tape recorded data system shall
derive its electrical power from a filtered power supply which draws
its power from the aircraft main power bus and provides to the data
sensors, processors and recorder clean power with a minimum of back-
ground noise. The entire system with the exception of the data sensors
shall fit within the back seat of the aircraft. The system except for
the data sensors shall be removable to permit aircraft operation with
a full crew.

The test aircraft with the conformal carriage installed shall be
flown in a stabilized flight condition at several altitude/speed combi-
nations to determine the performance envelope for the F-4B/J conformal
carriage configuration without external stores. Representative exter-
nal store configurations shall be added to the conformal carriage and
the aircraft flown at several altitude/speed combinations to determine
the performance envelope for the combination of aircraft, conformal
carriage, and external stores. Representative external stores shall be
separated from the conformal carriage at several speed and altitudes to
determine the safe release envelope for the external store when mounted
on the F-4B/J conformal carriage.

AIRCRAFT MAINTAINABILITY

During the flight test evaluation program, the clock time and man-
hours required to maintain the modified aircraft shall be determined
and compared to maintenance time required for a conventional F-4B/J
aircraft configured for the same missions. The conformal carriage
installation shall be designed to provide service and maintenance access
equal or superior to that for a conventional F-4B/J aircraft configured
for the same mission as the conformal carriage aircraft.
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