
\ 

Approved for Release: 2017/07/25 C06230172 

E5 

TECHNICAL DAT/X CHANGE 
TA—l2 Trainer Flight Manual 

This TDC, dated l6 October l 

l. Revises the Abort Procedure 

2. Revises the Brake De i 

967, accomplished the followin 

i 

L7/((1 <~/3;/3-;

? Page Ollie i 

TDC No. 20%“ “L 
l6 October I967 

Q2 

scr ption and adds a maximum initial 
Braking Speed Chart. 

3. Revises the Landin Field L g ength Requirements description and 
adds several Landing Distance erto p rmonce charts . 

The pilot's abbreviated checklist is supplied separately. 
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_ SECURITY INFORMATION 

SPECIFIC INSTRUCTIONS FOR SAFEGUARDING THIS INFORMATION 

This document contains information affecting the national defense of 
the United States within the meaning of the Espionage Laws Title 18, 
USC Section 793 and 794. The transmission or the revelation of its 
contents in any manner to unauthorized persons is prohibited by law. 

The nature of this docuznent is such that dissemination and handling 
will be carried out with strict adherence to the following policies: 

a. Distribution will be controlled on a strict, officially established 
"need-to-know" basis. 

b. Strict accountability of each document will be maintained. 

c. This document will be controlled in such a fashion to prevent its 
loss, destruction, or falling into the hands of unauthorized 

' persons. 

In the event this document is lost or is subject to unauthorized dis- 
closure or other possible subjection to compromise’ of classified 
information, such fact will be promptly reported to the authority 
responsible for the custody of the material for appropriate action. 
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TDC No. 19 
31 March 1967 

TECHNICAL DATA CHANGE 
TA-12 Trainer Flight Munua| 

This TDC, dated 31 March 1967, is a reissue of the TA—l2 " 

Trainer Flight Manual. The flight manual has been updated to 
the latest configuration and replaces the TA-12 Trainer Flight 
Manual dated 1 May 1964. 
The pilot's abbreviated checklist is supplied separately. 
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New pages supplied by this TDC replace affected pages in Section ll 

dated l5 August 19153. ~ 
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‘This new material reflects procedures developed as a result of
/ 

Trainer aircraft operation which include: I 

a. Positioning of aft cockpit battery switch during preflight 
check ~ 

A
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b. Redefinition of minimunq airspeedsnfor drag chute jettison 
with crosswind component-s of 5 to 12 knots. ' 
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smcwunq PAGE ~ 

. gCHANGE 
_ W 

New pages supplied by this TDG replace all original
” 

»pagee in Sections II and III and Section V Limitatiene.‘
Q 

E ;pages 5-11 and 5~l2 of A~12 Flight Manual dated e 

'4 

13. 

1 November 1962. Changes to effected pages autherizefi 

yby TDC’s Ne» 1 and 2 ere superseded. The Pilate 

bbrevieted Check List dated 1 November 1962 is also’ 

superseded by this material and revised check lists 
will be issued as seen as possible. e 
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pNew material eupplied_by fhis TDQ réflectfi preeeduree _ 

develeped as a result of trainer aircraft operetien; 

»and equipment changes which include: ' 

a. Inverter switching rearrangement (SB 351) 

b. '0peretione1 enti~skid braking 
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e. RMI needle switching rearrangement ~ ~ -
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d. M~Peter brake instellatien and "silver" tires,‘ 
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. page . -
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. used is lNTERIM'data only. It will be replaced and superseded 

at the time of issue of the next revision to the flight manual. ' 
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' WARNING 
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>5-.§ .5 -J‘ . When a_ fuel shutoff switch is actuated to the EMER 
V-J4v‘1\v.> 

v position, a D?J_I'1]._'F1‘L11‘!1 of 5 seconds delay must be ooserved 

~‘ " 
n"’~l'wiA -,.:"':~‘1r,‘ 

=,~~,-qr. “=1,---~ 
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_ Bay to open. - 
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' 

prior to moving the switch back to the ON position 
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:~ to allow for full travel of the shutoff valve. 
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"Atte_mptin_g to recycle the" valve within 5 seconds 
‘ may cause the circuit ‘breaker in Air Conditioning 
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circuit breaker in a Air "Conditioning Bey to open. 
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At end of Section l after EJECTION SEQUENCE add the followin 

senses (Bail Q1.},_'§) _sYs-ms 

An egress light system installed in the aircraft permits 
bailout coordination between pilots in addition to normal 
interphone communication or in the event that interphone 
commnication is interrupted. with this system the l_ 
aircraft commander always has the capability to issue and 
check'compliance with a bailout signal, regardless of‘ 
which cockpit_he may be occupying. Power for the system 
is_'i‘u_rnished by theeessential dc bus. See EPERGENCY - 

ESCAPE IN FLIGHT, Section III-for further information. 

Egress Lights and Switches 
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:The forward cockpit lower right instrument panel contains a 
guarded toggle switch labeled BAIL OUT (up) and two lights 
which read BAIL cm" (red) and "AFT CCCKPIT Eascmn (amber) 
when illuminated. The aft cockpit lower instrument panel 
contains a guarded switch labeled BAIL GUT (up) and a light 
which reads BAIL 0111“ (red) '-.-xhen illuminated, Both forward 
and aft cockpit switches are safety wired to the off (guard 
down) position. Actuation of a.' BAIL om‘ S‘.~J'itC1'1_i111_].Il'lii1£t‘i38S 

the BAIL OUT light in the opposite cockpit. The AFT j‘A 

CCCKPITVEJECTED light is wired directly to the aft cockpit 
ejection seat tracks and will illuminate when the aft seat 
is ejected, .i i 
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1 I III W 3-24 Under EJECTICIJ, in 2nd sentence under‘ item d., change to read: 
1 . 

1 
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r 
There is a 0.6 second delay on seat separationjbelow 265-A-300 t 

~ » 

- 
7 KIAS, and a 4 second delay above 265-300 KIAS. 

_

‘ 

= 1/ III. ~ 3-24 Underv EMERGENCY ESCAPE IN FLIGHT, temporarily delete existing 
' 

“ 
steps 1 and 2 and replace with the following:

. 
*‘

.r 

Aircraft Commander flying in forward cockpit.
A r 

l -
' 

l. If possible, notify aft cockpit of_ decision to eject, 
‘- 2. Actuate bailout switch. 7 

11;", <

‘ 

§*:i‘t1 3- 
., 

3. Observe AFT SEAT EJECTED light illuminated.
4 

_ 
After aft cockpit seat ejects, 

_ 

7
' 

_ 4. 1 ejection "D" ring with both hands. 
,

" 

5. After parachute is open and before touching down, pull 

Pul 

survival kit release handle to reduce touchdonm weight
d a avoid leg injury on landing. Kn 

Aircreft Commander flying in aft cockpit.
, 

1 1. If possible, notify forward cockpit pilot of decision to eject. ‘ii. 
. I

v 

yr 
. 

. 2. Actuate bailout S\.;j_tQh- -

l 

3. Observe forward cockpit seat ejection. '~i 

M . After forward cockpit seat ejects, ~ 
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I 4. Same as step 4 above. " 
- 

i 5? -3313 
- 5. Same as step 5 above. 

. 

- 

. 475:2" 
£3.11 -

¢ 

. - III 3-39 Under FUEL DUMPING PROCEDURE, revise as follows: 
4 . ~.. 

. 

' 

' ::.'1@ ‘// e "*3-39a. 
' t '

» 

- .1... After step 1 add the following WARNING: ,| 

.57 
- -Y

- in .,. A , t ~. 
l Y > V

1 
'- 7 7 

7 

' 

. 
WARNING 7

' 

c7*_'~:~7a 

, _ ’e\ w 

i i 

t .
~ 

7* " Allow a. lnininnlm of 5 seconds before moving the dump‘ _ 
‘.5 

‘ ¥&"¢.~1\- I 0 
TY‘? --. 

'C'“ ‘ switch‘ back to the OFF position. 
j 

V 

V
_ 

Q 4;»__;,; 
‘ 

- 

. 
7‘ 7 

f_:§,:;’{
E 

‘X -1» .~; 

., ~;,. H3“ 
. , . 

_ . 
o 

. 

, . - 7 Q?-'=@-if 531,;-;g.»~;,,v \ 
- - » 

_ _ . 

. -\ >2-1.1 

., 

'7 
-. 

. 

‘7 ‘ 

e 

7 ' 

, V 

_ _ 
_ 
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" TO B E1 INF» ERTIFID IN FRONT OF A-12 Trainer 
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. 
_F-'].,IC;H'.T M/\NU /\1_, DATED 1 November 1962 »._. 

1

. 

".

\ 

U 5Fj(‘II'I'_I(')N P/\(f} F1 CH/\N(_] PT i 

\-1

1 

* 
’ 

III 3-3'9 
_ 

wmmre (Cont'd) 
av u‘ 

' 

_ 

t 3"’39a-. ‘ 

_ 

’ d 
' 

' H 
Q? (Cont'd) ~Do not attempt to dump fuel when the fuel level in < 

tarllc 3 is below 4000 lbs. indicated. If dumping 
has been initiated, terminate dumping when fuel 
level reaches 4000 lbs. -

,

L
+ 

..'.~.'.é'; .

' 

. =:*$-»;‘\: 1, Rx ggx 
‘ . 

fl-,1.--_' ' 

‘,‘.'-‘- 3 

1' *. 

x ' 
11 \w::- 

5-If-1'1 ' 

":1,-3 :1‘ ~ 

‘ L”/ 2. Revise the sentence under step 6 to read: 

Y. . 

'
' 

'_*’r?'-.13 '- 

1-Ihen fuel level in tank 3 reads 4000 lbs, 
-F 5 . H 

Delete existing NOTE under step '7 and replace with the 
following: .

" 

f 3
‘ 

.5‘: 0 
Y1 »,'i 

enw WU 
‘ 

. . 
mom 

4 If a power failure should occur in the dump circuit,
" 

gfiyifdd it is possible for the normal motor driven valves to 
fail in the open poeition; however; solenoid operated 

>. :.~—-‘u -

1 

‘T-":5 back up dump valves installed" in the dump lines will 
; 

_ 
_ 

close to stop fuel dumping.-
_

\H 
' 

111 
"- step 1, add the following t~IAR_1\IIHG: 

A 

»

_ '9 

\ 

i WARNING ' 

l
A 

,-.-_, 

_r=. 

dump switch backto the OFF position. H 

1:515" :- 
' '

' 

iii? 1.»
. 

‘v.7;-§{.‘. .'. 

‘r, ; . 
. - e, . zen». 
7”§"Z\ ~ 

§\,"-"..‘-- 
.7

" 
;a‘- ~ g 

~11},-=1 level reaches 4000 lbs. * ‘

_ 

v ' 

_ 

.
. 

' ~ .-\/IV 
,_,

. 

' 

' 
- . .\ 

‘_ > 4,
1

1 
r4';_f:'§. 1 . 

E-‘F; -I. » 
' .' 

"'\ 2- . .

" 

7!-F;-’l‘~= 
. 

V »

' 

' 
._ . 

Ffyl- v::,',-:._ .
_ 

’ 

. 
. 

. _ 
‘_; Ml.- 

. 

-.( 

. .<._ 
14- -:.-; 

-.‘ 1"-

l 
{r‘>\ 

» 3-392. Under FORWARD FUEL TRUISFER AND DUMPING PRGCEDURE, after 

’ -Allow a mininnnn of 5 seconds before moving the 

-Do not attempt to dump fuel when the fuel level‘ 
in tank 3 is below 4000 lbs. indicated. If dumping 
has been initiated, terminate dumping when fuel

_ 

4-8 Under nonwu, OPERATION, delete the WARNING. 
. E,“ 
L434 

. 5-10 Delete tjhe'.=AIR CONDITIONING sxsmw limitation. - 
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-‘\ FLIGHT MANUAL) 1 
e .' 

Q5 
inb’¢a;id2_‘¢dq@rs.‘_ena the 565,6 ge9.7r'-‘by_~ ;11j_§3l_6*<:kQ_whi'f:h iengz;g‘e“s_"- t11¢~"stm__t:¢

'

I 0 

'r0.BE_.1'NsBR*r1:D1N FRONT 015' .. 
’ 

’ 

3 , 
* -.* 

' 

1 ,

' 

A 

l e;—~2—————‘lA’“~T“,?’ee -}@£;§.-oF- 
1~ 1,,1n..r-yr M./\ mu/\_1J DATED 1 Boy ggbe", -1953 - 

_

_ 

sI;"c:'r_r(i>N_ 4 
P’/\C-E‘ ~ 

‘ 

. 
' 

~ 

. 
- 

"- cu/\NG.13 -' T - - 

.

'

F 
"I V1-1 

..l 
. 1-20 

. 

1' ~lf25 

1f 1-31 

,1 e1-e-52 

. 

t 

-- 

~1v 149 

1' 11-80 

*1‘ --.1+82 

Y ,.< - - _ .1. ., V; .-_- ,1 

_ 
eAdd.new'parggraph after Qon5§ant_SQe§d Dr1yeiG11;Reservo;g as follows: 

I-‘F-5' 5. \O%Q 

Under 'A_IRCE?AFT GROSS‘ ’v?E_IG}TT, éielete ‘both ;5en‘Ce1f1ce§:-; eah_‘_d‘.ac1d _;z=,-ilqei-I 
_ 

. 

_I' 

eenience fie readi _The approximate rqmpsgross ueight,of the aircraft Q 

with fuel 16ad;for-present operating restrictibhs, gate?’ twe pilqts Q 
and eqflipment is-87,000 pounds¢" V/’ e 5 Ae A, V 

" 

W 
‘e 

Undeer'_A.F‘TEPJ3UBNER IC:HITI(_)N 3YSTEI“§'; 1313 >senAteIice",c_hangé;" Qljfito 93%. 

9%?“-€°@1?*?_§d§?¢¢d‘~e?3Piv¢e TJi%’1?'°$'-W c<511$-t€11'¥?‘».'5P8¢<i'_"Dl‘iVe..: 1/0 

pil low lefiel'1ights on_the énpfinciator pgne1_(1abeled L GIL_QTY§% Q 

LOW and R OIL QTY LGW) will illuminate when'respective CSD oil Ieve1»§ 
has F3@P.1¢*>¢d below aPPP¢=¢lIv£»t¢‘lY"l'qii@;r’C~ e 

e 1 

e 

'4 -e 

Under I1ilé1#A.ir- Emma -11Q_<'>‘r ‘v$;1i*@¢h@§"-,- ¢11er1%;e 5’@h~s*e11’@@n¢e’?<> read .; 

as r¢1x@@§@= when the aft coékpifi éwitehes are placed in the OPEH* _; 
0r’CLCSED position they wi11_override the forward ccckpit ewifieheii/2 

Under in 2nd sentenceldeleté the worde,3' j 
9and'clb5és_the bypass.dbOr$§§§L(’ 

_ 

- T 
A 

' 

§_ 
' 

' “ §,- 

Under Dc E‘1§EC?L‘}{ICAL-1§O£'3E_R- SUPPLY i!1,_3rd Sentence delete the words, I 

"reverse qurrent're1ey an." V/at . 

- 

Q 
- '. 

t 

_" 
ii § 

Under mAcn.§:r¢11~1 sYsr.*_1=:._:»:, Iféjrise 5th sentence as-‘ r¢1;Qws=_ The 1:1-fiini ;_ 

syfltem qperates between C.2_and 1,5-Mach number oh a schedule of,_ * 

approximately 8? per Mach numbér._ It operates ¢q1y within the S%° L 
nOSe'1_J.p5a,-nd 50 nose down ‘era.-i-1, limits of: theelevone. ‘ 

.

’ 

Under P,ITQ'I?ééSTATIC SYSTEM, revise 6th sentence as follows: V The ' 

other eét_éf piQkfipsASu§plieg the speed sensors en the ejedtiofi ‘V ’ 

seats, the a1timeters;‘IAS ifidicators,'and vertica1_VelocityA j 

indicators. ,/ - ~" .' 
_ 

i 

'* 
- -i 

Under»LABDIHG.GEAR_SYSTEM, delete_entire discussion down to the 
paragréiph en Lmzcmc GEARVLEVEHS _subs"titu’F»8' wifch .theA fQl1Qw§_’ng:§.’ V 

The tricy¢19.type 1andinéflgear“and?fihe main wheel well inboafd doore 
are eledtrieally controlled gnd_hydraulically actuated; The main" 5» 
gear dfifibéerd-d0OIS.end the=fleSe geek dcoréfeje lihked diréetly to] P 

?f171¢1fQ3P‘5.‘5T*iv'8_ gear Sh'“*'5-V 3 EaéTi""°?ii‘é@ _w11e'¢l§d.v11i1Ii_n“a¢ai' i’e'51‘?1"?T»S-V 

inbeard“intb the fiuselage and 
fefwflrfi ihte the fuselggea" The main.gaQ§§i5‘Igckedegp by the '§? ziii Mt‘ \ 

. NOTE ‘:_T1)é ~1-.1'§_¢a mot m§;_;‘1_6;1' ‘.1_1e"i;ein' {Be 
'. 

- I’ pied ‘ab. ’d>é_ta Qnly, and sup’_e_:1'€_g§_e_d’ede
_ 

. 

-- 
' 

*1'=,;i<e¢"‘er1¢ii=e1é?i;=<¥e¢¥*h¢_~f1igh* 
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TECHNICAL D/%\TA¢'CHANGEi s 
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s ffFLlGHT MANUAL 
TO ‘BE INS'E.R'[ED IN FRONT OF‘_ A-12 Trainer 
.:F"1_,1<?,r-{T M/_\NU,/U.) DATED 1, Ngvegq ex; 19Q -: 

13 

; 
r ~ = — r * * TDCNO_ 1 

SEC’1".I'ON PAGE f _ 
CH A NC§F._ e

. 

r, _ . ,_ 

I *I>82 

I -'1-84 

.--‘X 
‘ 

+3 
."

'

l 

1 1-,-8'7 

1+8? 
. 'E1_89 

_
\ 

(Contld) 

1-8'6
' 

There is ho hydraulic pressure on the gear when it is up and locked 
Down locks-inside the-actuating cylinders hold the gear in place in 
the extended position; Hydraulic pressure is on the gear in the ' 

extended position when Ljsystem pressure is available; The
_ 

landing gear cylinders and doors are actuated in the proper order 
by two sequencing valves. Normal gear operation is poyered ¢_ 
hydraulically by the L hydraulic ptmp en_the left engine. Should 
pressure drop to 1200 psi during retraction, the power source 
automatically becomes the R hydraulic pum; .R hydraulic pressure 

twill not extend the gear in-the eveht of the L system failure and 
l the manual landing gear release must be used. p,,»<

“ 

"r Under Manuel Lending'Gear.Releese.Hhhdles, delete the 2nd sentence 
an substitute with the following: If the L hydraulic system has 
failed,=but R hydraulic pressure is available, the landing gear 

.; brea.ker_ mist -be pulled out beforepulling the"GEA_R-RELEASE handle. 
othergise; the R system will retract the gear; The gear extends 
by grevitj force. Q/’ . :_ A 

' 

l 
'

_ 

Under moss WHEEL srsnnino sysrrn, delete the words, "nose wheel" 
lat the end‘ of the let senten_c'e7.&I'1d-"i'n the NOTE substitute - 

the words, "main-gear." ;,,// - 

. 

'

_ 

" Under . 
’ 

,_ revise as follows: A 

. WHEEL BRAhE SYSTEM , 

. 1, p11dvsentence'sh'e11lt1 be'chg,nged to reed: 
I 

V 

_ 

. . 

vp"Depressing the rudder pedals aotuates lerotor brakes on 
each of the six main gear wheels.~ (Xi _ 

'
" 

' 2; »-Delete the‘f?3i§'c1»and’ 4th serite’nce‘s_.v !// ~

_ 

finder SQ tches, revise as "follows: ' ' 

_ 

i _-
- 

J ~ 1; In the 2nd sentence, change the'hofifl sxlnaorrgsbgflonult; 

~ _. ‘2; -In the 4th Sentence,-ehehge the words EMR BRAKES to r 

".ALTERNATE. L,’ 1 

- - 

e 

’,"_ 
_ __ 4 

." 

_ 

- 3; G-muse the 5th sentence --$0 I‘eed=- r 

' 

'. 1 V 
V 

. 
. 

' ‘When the aft cockpit switch is placefi in'the»ANTI~SKID or 
_ALTERNA$gjp¢5it1¢n it is capeble of overriding the fbrward cockpit 

- 

’ 

. 
, 

" 
- 

_ 

'. 
_ 

_.

Q 

lever imlst be‘ in the DOWN pesitioh or‘ the lending gear CONT" circuit 

‘ =~NOTE: The technical; data inforniation furnished he'1_"ein“i_s intended to-be ' 

used as INTERIM data Onlyi It will be__re'_p1_ace_d'ar_1d supersedes ~

_ 

at the time'_o_f1_s-su_e of the ‘next revision -to the flight 511na_pL_ia1. - 
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' 

WFLIGHT1MAiNiUAiLie*7’i
i 

' TO BE'INSERTED'IN FRONT OF'_A.-"12 ‘Trainer: §

“ 

_ 

. FLIGHT MANUAL DATED 1_ ,November‘1Q62 

_ 

SECTION PAGE‘- ‘ 

A 

‘ "CHANGE ' 

' 

" 
‘ 

" ' 
v 

‘ 

: 

' 

_ 

" 

_ 

7 

. 

7
' 

' 
‘ 

' 1. l-59 
i 

T,TI1¢ler.iA11fl7i'-_S1{i!;d _0i1t7I_i1d-ioeLt0r Lights, in _2nd sentence change the 
‘ wards sm orrflw 1e0_RMAL .<md_ Ema mu-ucszs to"AL'_I'ER._NA'_FE. ,/' ,- 

1 _ 1-90 -Under 
' 

. 

i 

, revise 131-. eentenoe on pege to read’
i 

nmoommsrsmn Q 1 

- 

- The chute mechahiszh incorporates a section in the yoke which 
V 

. 
I'uptureé ‘if ‘the chute is deployed above liinit a”irspeed.\ Refer

_ 

' to”Sec’r;ion V for further‘ information. ‘,1 '

- 

‘ 
1 1-90 Under Drag Chute :S;gj,tches, revise as follows: 

. 

' 1.4 ghgnge 3rd sentence to read: 
i u i

' 

- Deploment is aoeompliehed byj pLacing_ either switch to the 
DEPLOY position." - 

i 

_ 
_ 

i “ 

. 

' 

2, Add a. Anew éih sentence ta ‘reed: » 

r 

_

V 

' The eit cookpit" switch is capable of overriding the 

‘i

. " 3 Deletethe A 

v 

,_ A _ 
EARRING. _

A 

1 I1-106 Under Emerxon snowmen-, area} fihe ist éenteneé add 1 note £0 read: 
- The ej‘ec'bion seat cannot be fired until the canopy jettison system 

- has fired-_. '1-‘hj.s_de'sig'ri fea‘bure is necessary to pI'6'V6n'b_pil0‘b 
A 

ejeotion thru canopy. 
_

- 

'1_ ' Replace the fellouing illustrations with new attached illustrations: 

ezmm ~ 
- Figure 1-1 /Page 1-"2 

LOWER Imsmmmmw mmn - Figure 1'-6 /Page-'1-13 "/ . 

.

/ 
- AFT GOGKPIT - mm SIDE Figure 1-9 1 

/Page 1-16 - 

-AFTGOCKPIT -+1 RIGHT SIDE Figure 1<-1o '/Page 1-1'r-/ 

FUEL SUPPLY SY$TEM - 
Figure‘ 1-13A t/Pagne l-34

' 

~ POWER DISTRIBUTION » Figure 1-15 /Page 1-1,7 ‘/'“ 

_. . 
1 

» ,/ 
‘//

. 

‘ CIRCUIT BREAKER PANELS * 
‘ 

" Figure 1-16 Page 1--50 

; BBEIKE SYSTEM 
1 

1 Figure ‘1;-25 _/fags 1-as 1./" 

p 1 1 
1 i. WIQPYS-ANBQ01°TR°1$ 1 

1 ».Fiel11.."B_3+.~i-26 Page 1-1-11w’/; 

_ 

NOTE = The teehnieal data information furnished herein '1» Ynteigded to 
‘be 2

_ 

' 

' Q 
A 

. ‘used as INTERIM data only, l_[t~___wi~11 be replaced a1nd__s‘upersed_ed ' 

‘ 

. 
- a~tith’e_'t1m'e of issue of the next“ revision to‘ the f1i;gh"i:'manua1., - 

--- Approved f0rRe|ease: 2017/07/25 006230172. . 
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"r Y '6 W Y -4 TDC, NQ, l_ 

TECHNIQAL JDATA 
L'.|;1G HT MANUAL 

'_ —~~~~ V 
_ _,.» 

~ »— — —— ‘— —, — — 
, . 

' 
‘ 5: ' '- ' ,".~‘v. .- 

'I‘O¢BE'1NS'E.RITED IN FRONT or A-13 -Trainer _- 

- 

' 

.F‘1;'IGI-1'1? MANU-A1. DATED 62-
" 

4 - = , 

, sI;C'.rIoN P-A4('}’I'3~ -. 

, 

~ 
\ CH/\'N'GF.' '

' 

- . .. . E. , ‘ 

W :1 
UI1»\< 

2+6 II 

2-8 ' 

2‘-'9 

2-ll 

II 

2-?-13 
2'-14 

II 

_as r<>1_-1:»;-,i=j"' -_1 
"

‘ 

~ 

\ 
".1 . 

‘. 

V 

’

‘ 

. 'Ui_:d~qr '-Iii"s_*tirumex'~1_t Panel}: ;re1iis_e 

- 1‘; stepé/3&0‘ wad: 

. 2. Change step 7 13¢ rad: 
rheofitafi -.712 o!clock pqsitipn 

Fonigird ¢é_’;+,;_kpif@.pemper&mr¢ 
.‘ ’ 

'

, 

-cc¢kpib}| '*§;empera'ture rhebstat. -~ 

=1 Arz_,¢¢<=1q>1t air sygtem switgh - on A 

3. -_CI§a';nge-uétep Q3 r'éja&:4 

12 o'clock position. / 
'4; Change step 10 to’ read 

_ 5., Ghange Step l2.to 
ONO 3/ _ 

. 

> 

.

' 

: Coelcpit -system ex‘-ossever switch -* 

h. 

'sw_i_t_e11 -J-' OFF‘ 
l

’ 

- 6. 'Ajdél'_a step iv; _x§ea'd-: 

févisé _ 
as ’fo11bi;:é:,: 

H" 

Under L_dweZ_1-' ~Instr1;1meni . 

u 

li.» - 'etep 7;‘ 

2; Renumber stép 8' ‘ho st~ép ‘>7-1 ~ 

Under -Ins,’0r*umg 'n’C Panel, révise gs 1_’b11'ows: 
_

“ 

' 

V Delete the words '"’at._ °G“ frbm Si’-8P 2' '/ 1. . 
_ 490 - 

2.‘ ‘Change siaep 6 tn r‘¢ad_:_ Brake swi’t€>h'-V NORMAL
_ 

J 3'. Change step. 10 to read: a._- ',1_?‘§§r\4rz';1-‘d ¢Q_¢kp§.t - »'ON- '/» 
' 

A 

- 

" 

_ 

' 

)3‘; cpckpit}-,ON 1/ ' 

a ‘,4-.: '-Ch'a_.n_gé step 13 ‘ta Cocifiit, systezfl

W 

ma-er'?s‘TART1Na-Encmms, revise" as fellows 
’

- 

’ 

l§‘_f$1A-35§liS¢ Step '2 1;@~I§.éad_1= P1fi11P~P» 112 
and ;(“g'reen) ~ 

4. I 

_-Bélete ; 
~/

j 

NOTE 2 The t‘ec__':'hfnica;1_dv§'ta'infd1?matio;1 f1;1_.‘n_ishe_dl-h~e1_jéin ié“intc_ri'd¢__d vtp’ bi:
u 

used vale‘ INTERIM data Qnly," It wi_11=b_§A1fgip1ac_§:§lva1i'd 5.upe;?a_ede,d. 
at the -t'irr1‘g--c_>£4 i_sjs'ue of the neg; flqlijhq 

V 

_'
. 

A 
* Approved for Release: 2017/07/25 006230172‘ I 
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‘ 

_T.DCNO-. 1 

. e TECHNICAL D/;\TA CHANGE e
n 

e FLIGHT MAeN‘UAneL e 

.TO INSERTED IN FRON'I~OF7_ -A-_-12 TI-a‘j_ngr 

FLIGHT 1 November‘ 13612‘ 

s13c1r1.01\1 PACE - 

, 

e QHANGE ~ n 

I ' ~ ' = 

2’-,lf1é> II
’ 

II 2‘-416 

II 2‘--17 
' 2-18 

II 2-20 

II 2-21 , 

II 
' 

2-"~27 

II 2-30 

II 2-30, 
- ,2-31 

ENG“ 
H 

CHE¢KS, de3'.ete_ fiwo ‘sentences Bi‘ CAUQTICN £2 ~ 

Under EMERGENCY FUEL C_H'EcK, revise eg fohbwe: .

e 

V1. ‘Change step" read: Technmeter “-5- Check‘ that ‘tachometer’ 
stabi1izes' at a new value. -¢/. " 

- - 

. _ 

'

W 

2. - Delete" the 2nd sentence of NOTE. 

Under BEFORE TAXIING_,_ revise as foilowsz 
' 

_. 

'

. 

1, Change 5:bep_l1_ t0 1~e@..a= Inlet air bypass deefs -..- AUTO 
(Ground crew will eheek >doo'rS‘ open). -12 

_

, 

2. Change step 16 to read; Brake Switch Némm; _/' 

Under PRE-TAKEOFF iX~IRC-RAFT CHECK, delete the 

Under CHECK, ¢h.a.nge_ step“ 5 #0 readt. Télaks 
2 and 16 -. Check’1.ig'1'1t*_'s ON._ ‘ 

—\.“’ '
. 

Under cums, add a new 'sen’Ce11ce _afte1f|-3116 3rd‘ sentence ‘iw*>‘read=' 

Beginv-the rotation sp._fficiently in gxdvance of reaching [X . 

(speed to avoid exceedingethe recemnendedairspeed schedllle.“ ’

. 

Under DESOENT, add a NOTE aft-er step 2 to read: The landing gear ' 

Im"'.y._b6 lwered-5_n erder 130' increase the rate ofdescent, previded
' 

mt the airspeed is first reduced below 300 xms (gear limit speed)‘. 
U&1der_BEFOE..LANDING, revise as follewsz 

_ 
_

. 

1, _Add .a new step 3 ta ._6I‘fO.SS feed smaiteh ~* Depress ‘V 

(Check light - ON) 1/ 
_ 

- 

.

' 

‘Renvmber eid,sti118_s’r>eP$13~ an 4 to 4 ed 5/ _ 

’ 

3, Acid a 2nd sentence fio=,l\IOTE new step 4. to reach 
Ferward fuel ‘flow during transfer may be increased -by holding i-he 
aircrgfi in a. moderate’ nose down an-timde. ' ‘/ - 

H 4,, .-gag 9, 1191.; step. 6&0 reed: erase efeedmrieteh e Depress 
(m;_e¢g_1.;'ght_e of?) 1/ V 

, 1 

NO-TE i The techn1cv&l-dataiinfdrmation'furnishe(T"-herein‘ in inte'r'1d1ed to be 
used as-INTERLM data _on1y. It wi1l_b'e'i'ep1a.ced' and ‘supe‘rse‘de’d~ 

’
Z 

, ,a‘t the time Q£'_iss_ue 01' me next 1_"evie"i_on to ‘the flighf manual; ' -'
u 

am-.1. . ‘Appr0vedf0rRe|ease:2017/07/25 006230172 *

M
'
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_P_age:6 ‘-ofil 
p~>“*- "A'efi'<Tf'* ~7 o ~pW.Aj‘ Tgcruy-l 
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TECHNICAL DATA CHANGE e 

< FeL‘lGHT MANUAL.
1 

TO BE INSEIRTFID IN FRONT OF A;-12 TI‘8.iI1eI' 

FLIGHT M.ANUAL_DATED i Nglgmbg 2 19 52 

SECTION ‘P-AGE ~ 

A 

CHA~NGEI' 
'

- 

.r ~"- -7 
,_ 

' 
_ 1 

_ 

II’ ' 2~3O 
_ 
5, “Change new step 8»t0 reed: Brake sfiiteh -dNORMAL. L//_ 

' 

. 

2*-1'31 .-. 

(Cont'd) 

II 2*-31» 

II 2-~34 ~ 

J’6,’:Refiumber~exieting S€€?S sithru is to 7 thru 20; L/" 
’ 7. 'Ufider new step l7 add a senience £0 read:" Normal gear 
extension time_is-approximately 16 séeond8. p/’ 

Under 
' 

-~ 

' " 
, reviee as follows: V

' 

_ 

VNOPMAL LANDING __ V _ 

1. ‘Delete 2nd sentence of etep_L.I-/’ 
' -‘ - 

, 2; Change 3rd sentence of step 4 to read: ]Steering will not 
engage until rudder pedalsglign §wit_h_no_se wheel positien 
(straight vahead) and weight of is on the main gear. 41/ 

I 

3. Add a step 7 £0 read: Drag chdte --_J’E'i‘TISON '/I l 

_' Below new-Step‘? add a CAUTION to readi 
’

' 

‘ ' ' 

CAUTION _ 

" 
_ 

A . 

‘-Jhene'w:r_e;~“ pess'ib1e,. -the dz-_ag__ ehuiie shofild’ be jettisoned above 
20 mph. This provides suffiioient pull for the socket to~open 
and the ball" to clear the aircraft, I Below, this speed the ball 

dama§ge'.'the._upper 'fi1S'8lag'8.'. _If the chute is‘ no_’& je£tisoned",“ 
the elevons‘ should not be moved during tapciing since the shroud 4 

lines could Jam between the inboard elevens and the fuselage and 
cause sfirfictural damage, f 

' 

_ 

'. ‘

" 

Add a. nevi Pflragraph before cnossmrm to. read as follows; 

,AFT,QC~CKBITLANDING}1‘ECHNIQUE' I J - 
» 

. 

V

. 

Approaeh-‘appoint 1//4,130.3/8 of a ‘mile -fxl'om»the=en1d of the 
at appro‘x'j_n_1a,te1y,g.3Q degree angle. ~A§5 point is approaqhed, 
sharia shallow-t1n'n to up with ‘the ~nmway.; ‘ Pdiek up eaeh - 

side of nmwajf as reference» points. Point‘ of Vision should be . 

approximdtely 15 to 20 degrees‘ either -side of a point. dead 
ahead; §F1are and touchdbwn are_normal; L?;;. 1 V _.

A 

NQTE -: .The'tec‘:hn'1"ca1’d~ita infor_n;1a'tion-'furr11s1'ied her_ein.is in-fe_r1'ded’t‘o’ be 
‘ _ 

4‘ 
' 

uéec1._}1_a INTERIM ~d,=.’rt; 0'r_11y."It will be replavcecl arid -eupegeeded 
o 

“fat-the -time of pésue of the nex1;,r‘evi_sion‘to the-r_1_1gh: 1_'?n-a;'_1\1a1.’ 
A

' 

1 ~|r\n\. V 

' Approved for Release: 2017/07/25 C06230172’ " '
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I 5 - s_ '6; Adjnst.thrott1eé ta maintai§'12OO + 1400-feet per minute 

/“EA 
J All nqmbered eheck list items'changed in this S€Gti0n'mu$t-alSBF 

. 
_ 

Approved for Release: _2017/07/25 C06230172 -
_ " 

_ 

‘ " w ' Page-7 oil} 
e P ‘ 

e TDCNO. 
TECHNICAL DATA CHANGE. ' 

_ p 
p i 

“FLIGHT "MANUAL » 

~T.O BE »1Ns1g::nT;ED IN FRONT _"O_F’ A+'12 -'I‘raiiier - 

“ .F.L1(;1~_1T“M.A,N-U"./we DATE1j. 1"Ncs§re§mbér 1262 _ 

sEc:"1iI<i>N .P»AG'E . 1 » - CHANGE - 

. 
-

\ 

A 
II 2*-V3!» 

A 

Add A riexg paragraph after GROSSTJIND.-LKIQDDIG read_ _]as follows: 

Al’F'R§_JAGH AIW~LAI*3'DII<}G j . 

' 

, 
i 

',1 
. 

' 
‘-

_ 

. 
The:fo1lowing procedure isrrecommendedgwfien maging_a GSA eppfoaeh" 
an landing. . 

- 

' ‘ 

.» f _ 

. 

-

. 

A 1; "Approach-the radar pi¢kup<pb1nt in a cleenfcenfigqrafiiqn. 

2. Aajusntlxrottles #0 establish 250 _KIAS an base leg, 

3, I Lower landing gear bn Base leg, 'xx$a§i1fi»afi§ning'25O KIAS. 

4, Deerease airspeed ta 230 KIAS during turn on final approach. 

.5, Decrease air'speed1 t<_:»"l8O an -approach. 
...\_" 

- 

, 
V 

4 
_ 

_
V 

' 

Ion glide‘ slope. V .' _ 

’_ 

_ 

A“ _. 
'

> 

II 
K 
2-38 Under -A§’TER.LAI'€DIi‘IG, revise as follows :1 ‘ 

__ 

Q '1. 'De1ete 3teP 1. »/’/ >A 
_

' 

_ 

l 

\ 2.1 Renumber steps 2 6 *w'1 tam 
II '2-38 'E’nder_ ENQINE _SHIITDO1=!Ii, revise as follows: _

. 

1." Delete exiéfiing steps 4 and 5; 
e¢’///

. 

’2.¢ Add ~*t1_1e.woI'ds "previded iahat "the starting carte are 
connected" to l's’0 sentence Of NOTE. ;/ V 

_
~ 

3;. Change existing Btep step¥4¢ "’. 

4. existing stiejp -9 to.si&ap
_ 

I 

_ . 

_ 

- ‘be changed ih.the pil6t's abbreviated.ehéck1i$t»i* I‘ '

- 

-v NOTE _: ,vThee techri_ica.1'daté1 inforrnadon furnished he-rein id interided to_ be 
~ 

' V used as 1NfI'ERIM-date only. It_Awi'1"1~b_e replaced ;1nd_supe;*sedéd 
_ 

~ 

. 
_ at the time .o_£ issue ‘of the next revision to-Y the £1'ight_ma_nual. '

_ 

1:.-mu.‘ A-‘I 
' 

- 
» Approved for Release: 2017/07/25 C06230172 ’ 

"W '.
' "
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A Page-:‘%.3;_ ‘of 1 

» -3 

i e " _ * V Incwo. 1 

TECHNICAL DATA CHANGE 
A //we ~}.FLelGHTe MANUAL fl , 5 ,

' 

TO BE INSERTICD IN FRONT OF A-12. T1-aj_ner' 
'~ - FLIGHT M.ANuAJ,D-ATE-D 1. November 19' 62 

SE(_'TI.(")N PAGE . 
V 

' 

_ CHANG ' 

'_ __ 

"111" 3+6 

III »3_7 

III 3-'10 

I II 3-13 

111 ~ 3~24 

III ' 3~25

1 

Un<ie1~~j_E:1\fG1m?. FAILURE DURIIJG FLIGHT, re_1{i$$ as follows; 

,A 1;? Add a Step 6't¢ read: Inlet air Bypass doors‘@‘0PEH 
(T§5;reduc6'buffe’o'ing) V “ 

. 

-- 

_ 

~ " 

_ 

.

' 

2.I"A£ter\new;st¢p 6 add: the left engine fails, v/’ 

' 

3, After above statement add 3 new step 7 ta read: Cockpit 
systemvdrossover ewitch -— CROSSOVER ;/ .

_ 

U1'2:‘3'er IM?i’§13D_IATE AIRS-TART A‘I“I‘E}iPT,. in step 42, delete all 1.-:o’rds in 
the pereAn_‘bhes_is after the word IDLE. 1/ 
Under NOF-MAL AIRSTART, revise as_fellQ\§!s: 

'

~ 

'lQ Remember exieting step 4 ta step 5¢ P// 
V 

2. Renqm§€?"8xistifig stbfi 5 fie Sfép 
>

. 

UndBr_LANDING wzwn Born ENGINES IEGPERATIVE, delete the wbrde L// 
"is not’ recoiaznendéd“ and replace with “should not be" s_ttemp’c.ec1,." 

Under 
l 

"’, item C1; eb,anf=;e 29* to 2 1/ ' 

A

H 
__ Bszcricn 2 . 

Under E'J~£EHGENCY_ ESCAPE HI FLIGHT, “revise as figllowsen
I 

1. Change éatep 3 to step 4. I/A ‘ 

2. Change Step A"te step 3. V’/ -e
. 

_ 
3. 

' 

After step '7, infiert a new paragraph read‘: V‘
> 

DELAYED EJEGTION ' 

‘ 

'

- 

If an emergency arises (smbke or fire in ¢@¢1qm, etc.) which 
requires jefsisaning the campy with 5 subsequent need for the 
pilcitto eject_,. proceed as fellows: 1/ . 

- 
»

4

: 

NOTE :’ “The tecfinjeal data-inforrlriatibn furnlishhed h'ere'in:ie intended to‘ be
_ 

V 

l 

usegj.a]a 1N'1"YE‘RI'M; d'é_1ta only, It wi11_,be rep1ac_ed__,and jsuperseded 
>

" 

V 

- at -the time oi issue‘ o_f_'the next revieidn td the-flight 1'T1&I"l\1a1o*._
' 

ihncfl 7 "'_“~-‘Approved for Release: 2017/07/25 006230172 - 

.

'

V



0; \._/ 

_ 

Appr0ved_f0r Release: 2017/07/25 C06230172 
V 

I

I 

_' ' 

_ 
. 

' Page Q bf 13‘ 
* ' " TDCNO. 1_ 

. 
- 1-1-11. ITECHNICIAL DATA CHANGE 

MANUALII 
IN FRONT 01-" fA_..1g- Trainer

' 

P‘L1GI_-{T MANUAL DATED. 1 November '19 62
V 

SFJCTIIION PAGE I - "CHANG-E. ' ‘ ' 

|—— I 7 7 
. 

I ~ 
, ._ ‘ 

—
|

H III ’ 

3-.-25 

III 
V 
3,-35 

3‘-'36 III 

3-112 * III 

Hi . 3-5.1 

3'-52 ' 

. III 

I 

<<1<>w¢1> I 
U 

Q 

.'
i 

' 

3.-'37" 

. 

_ 1; Canopy --'Jett1‘SOI1i ;

I 

‘ 

If the c_a_x_1‘¢pyIdoés net jjet'1;i§on, . _ 

' "23 _' C9l1°P}’ léfiltfih handléti-'P11ll 
_ 

' 

. 
- 

_

. 

. 

V 

. .3, P1.i11'ejec1;ion seat ."D"‘ ring with bothfhand-s when_-(pr I 
' 

1_1'ec_essa.'ry. \/ ' 

__ 
- 

_ _

- 

Under 1111.21: C0N1'ROL_SYSTEPI@’1£31'FUNGTIZGNS-, cAha.r'1geI the 'wA1=mIr-In , 

‘iiovféad’: If f,he'emérgeh¢yI‘1e1iii1n Syfifbelli IS ,__ the Spike will ’ 

move forward and its position cannot be changed for the remainder" 
of the~fligh’s. 1/ , 

_ 

' 

_, 

< ."{-‘Under IMPROPER SEQUENCING, revise as- r¢1l<>ws=~ 

v- i 
_' 1;. Delete 3:13 sentence fi*om WARNING, 

; 

I 

2I._De1¢te1wom,. / I 

" " 
Under .U£L‘]1I1‘Y HYDRAULIC sxsmm FAILURE, revise as'_foll¢ws: 

1.-I 'I.I1A2nd senténcé ._c:ha;1ge"19O0 psi to 1260 psi. ‘/ D 

-4 

2; Ir; the Mlhienfience add: "the L uater_"injection system" 
- after "aerial refueling system." ’ 1/ A 

’

. 

3, In -'§he 51511_sen“£;ence add: "R water injection sy$tem" 
after “right :i.nle"b spike,“ 1/“ " 

_ 
_

‘ 

Under LANDING cam EMERGENGI EXTENSION, revise as iollowst 
‘ ‘ 

1-..,v Add at new "step 1 to read: Landing ge&1'~'CONT ¢i1~¢w_t 
breaker -A .,/ _- 

' 

_

I 

> 

2,‘ Renumber e:€:iAsti_ngI s£'eps,1 and 2 tb -2-and 3. i/ 
A Under SYSTEM EMERGENCY OPERATION, change step 1 to“ read: 

Brake 'swit<_:.h'-- ALTERNATE. 0/ " j ~ 
- 

. 
I

I 

ABBPd3VIA1‘ED»CHEG,I<LIST 
" 

I- 
' I 

I csheéklist itenis éhaxigéd in seétibn also 
' be c_hé;;_"nged»"j,n‘ithe pilot"sv'abb_re-viated ehee1~iLisi's¢ ' 

I 4 

1'n.n|. - 

'_ 
_ 
NOTE : .The technical dgta ilnformaticn; fuj‘r1ished‘herein is intended tquben 

us_ed as 1N$qfgM'da¢; 0n1y__._V 1: W11; be rep1_ac.ecl ggd >s1i1:’>‘e1fs,"edéd "
' 

'at"'th¢ tirne -qf~"ijia‘s'u:e Qf the m;xt.;1fe‘vis"ioi1 fo fl_1e'f1Aight nia.nualL- ] 

, 

-- vAp'>provedf0rRe|ease:2017/07/2'5 006230172-LI; "
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- 

* - 
* g - 
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Q 
' TDCNO. 1

. 

TECHNICAL DATA CHANtGEe 
<FtLIGHTt MANuAeLt 

TO BE INSERTED 1-N FRONT OF A,-;,12 waimr " 

’ FLIGHT MANUAL DATED 1 Novembe; l 

'. 

SECTION PAGE ’< 
' 

_ 

V 

p CHANGE ' ' 

j . 

Iv 4&9 Uné‘er' AnEFoep_s:rsTm4,--aaa the fol1o1ging- after the mom
_ 

W -- A-20 

IV_A-22 

4*23 IV 

IV 4949 

L~50 

1+-63 
pl.-64 

~ Iv 

t 
. 

V. 2, "Lbe1e’ts 1t_e_m_s11-, -2i-Vs;1;§1'_e3 5;; p§g9= 1/ ' 

" 
me£gg~sg;t¢g§g » ~, ’V>' ' ‘ 

I _ 

- H 
‘ 

fjlefe/g' switdhés aI"e_Ioca.téd.bn the left side "er __e~8@h_ 

. ihetiument panel. The switches have three positions; 
- 0N.(Up)3.neutra1 (center), OFF (down), and are.spring

' 

~ loaded from the.neutra1 to the ON posit1on.~ Each switch 
‘oontfo1e'a_m0tor driven shut off valve in the respeetive 

duct. Awhen the switch-is held in the ON 1 

- position, the valve moves towarfi full open. Releasing the 
ewitch to the neutral position stops the valve travel. 
-When the switch is placed in the OFF position the shut off_ 
valve travels to the full closed position. Ppwer‘for_the 
switches is furnished by the essentiel_do bus; ;,/’ 

Figure 4-:6 (IFF and SI)? oqrmwt "
' 

_ Repleoe existing illustratioo with new attached iilustretiofi, 

-. Under Gbder Group (SIF) Control Panel, chahge the 2nd sentence 
4 ye‘ reed: The-P€l11e1'i.s installede on the _r¢mm~a cotfzkpit pight 

’ 

oonsolew e 
4 

' 

- ~4 
_ j

_ 

- Under AH/AIC-10 INTERPHUNE CQNTROLVPANE1-, change lst sentence to 
I-ea<1= Both AN/AIS-10 interphohe control panels are loéated on a. 

shelf inside of lower hateh_'b_e1ow the aft cockpit. 1/ A. 

Under_Qpe;qtion of the HAg1oCompe§§ System, revise as follows: 

-1.‘ iDe_1eté step 1. » 

I

t 

2.1 Ohangev steps 2 thru 5 to _l As" 1/ "
A 

Under swim, '.¢he.nge lest sentence of ms- 
desoription to read: Poweryfor the,sys'tem is furnished by

t 

the No. 3 inverter, the LH.gen6rat0r and the mohitored dc bus. 

Une#4;ne&j§rtent Seleetipfi Of Bie9eht;Destinatig§, revise 
as follows: _ 

’ 
' 

- _ 

" 1L 'P9lete last sentefi¢e_on page Aé63.‘//r - 

’NOTE: The technlcel data info_rmatio_n is intended to be 
\1_se_'d .1<;§ INTERIM da.-ta .Oif1]_y,‘ will be rep'_1a_ced_anvdfaupe1-aeded 
atifhe time of -issue of 'the‘nea_ct_revls_1_on to the -

' 
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e v 5.-11" Un.de.‘c'Landgg' , delete. existing tam», and replace with ‘she fqllowingi _ 

l 

l 

pe...__.@.2=sNw=a1LLi p 

l 
h ~ 

~ There is no limitation on airspeed for brake application at 
normal landing weights when the drag chute ie used. The maximum 
Speed_ for brake applieation without the drag chute is 125 KIAS 
in efilm air, orfl25 KIAS plus the runway wind cemponentqwhene 
headqmas exist-e / l

. 

V 5-ll ‘ Undef Aborted Takeof§,- delete existing tam: and replace with V 

' 

. 

‘ the following: 1 .

' 

At 85;O0O pounds the maximum airspeed for brake application is 
a_ppro:d,mate1y 100 KIAS in calm air withoutithe drag chute. The‘ 

' "airspeed is l35uKIAS when the drag abate is_used; These airspeeds 
can be increased by an amount equal te the runway wind compenenj- 
when headwdiids exist, but they will bilrn out befbre the aii‘_cr.é;ft- 
is stepped if applied at higher speeds. L/2/_' , 

‘ 

_ 
_

. 

_ 

NOTE : The technical data-1_nfozfmati'on feu1_'r_zlAshed_her_e_in is intended tb be 
' 

A- 
' uhed as INTERIM-.d“ata only, It will be r'epl'a<_;éd and ‘super.-ae'ded 

. ,. 
Y 

' at the time 01 Issue of the nextrevisiqn-to _the'Af1i_ght' manual.‘ V 1 
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' 

~- 
p 
’_,-.CHANGE' " Y 

|—. ..,.. . . 
—— 

. | 

=‘ VI 6e3 .'Under CLIMB,'revise as follows: 
4 

- 

_

‘ 

’ 

- 1; Add the words “partiqtlazfl.-y__y:hen_p_i1oti11g‘from the 
" aft.GO_<1kPi_’¢""at the end ‘of the Sentence. Z '

" 

e 2,~ Add a new Senten¢e after'the 4th sentence to readi 
An.inpreese in the level of wind noise may be noticed in the 
forward cockpit at 380 KEAS. L,/5 - 

_ _
- 

Under AGGELEBATION, revise as follo1§rs:4 
_ _ _ VI 

. _. Change le.-et: sentence to feafl: ‘The’ throttles Should 
- be"retaLrded very slowly at the end of acceleration to avoid 

* 'ai_‘te'1-burner‘ flameout and engine "Stall. 
_ 

‘ 

' 
_

' 

2. -Add -the following sen-tencee at the end of abov_e- se_n’sence: 
“ Yaw maneuvers should not be made at maximom speed upless the yew 
* damper is on. Return to neutral efter rudder kick is slow with 

4 

~ the "yaw damper off. / ‘ 
‘ ‘ 

VI ' 6%? 'H”Unfier_APFROACH AflD'LANDING;‘révi§e as fellows: '".
, 

. 

Vt ‘V 
_ 

, 
‘-:‘ 

‘
. 

- 

_ _ 

4 1; Add the ffollewing eentence after the 2nd sentence: 
. The tra,risfe_r rate is‘ sub 13a.n’cia.1ly_ higher during desoent 

during level flight. L//B ? = ‘

: 

2,_ -Change-fireot sentenée on page 6-8‘ to read: 
and actual eingle engine landings _‘ can be made using the -

_ 

.pz‘oc_edu:r‘e"s outlined in Section III. - 

_ 

' ' ‘
" 

_ 

3-.“ Che,-nge A-th sentence “on, pege >6-8 to read: Normelly, 
“adequate is“ available, but caution should be "observed ' 

higher normal approachjepeeds used‘ yhen olarxiing in 
.extreme_1y turb" ent air. where _contriol rates may be 

. 

.z'*equired'. 
t 

‘ 

W 

- 

t 

. I 

v1-_ 
. 

6':-12 
' 

Under<S‘l‘_A}3_]ZLII'Y Armoc0N*rRoL1cHARApTE3lsTIcs, chéinge "m~.» sentence 
1'. on page to read: -The breekout forcee are considered be 

exceptionally good, dt}yh_they are-Somewhat greater -than for 
single. place aircraft o 

t 

f 
_ 

‘ ' 

A
~ 

’_ 
_ 

NOTE = The data 1n__f"orr_i1_'ation',f'L11jr'i1's}__1e<Aihereiri 15' intended to be 
» - 

'. " ..',\1Bed is INTERIM '-Itvwill-’ be ;;'"ep1ac.ed”and“superseded - 

' ‘ 4 
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SECTION I TA-12 

THE AIRCRAFT 

The A-12 trainer is a delta-wing, two-place 
aircraft powered by two axial-flow turbojet 
engines with afterburners. The aircraft is 
designed to operate at high altitudes and 
supersonic speeds. Some notable features ' 

of the aircraft are very thin delta wings, 
twin canted rudders mounted on top of the 
engine nacelles, and a pronounced fuselage 
chine extending from the nose to the leading 
edge of the wing. The surface controls, 
comprising the elevons, and twin rudders, 
are operated by irreversible hydraulic ac- 
tuators with artificial pilot control feel. A 
single—point pressure refueling system is 
installed for both ground and in-flight re- 
fueling. A drag chute is provided to reduce 
landing roll. 

The following switches and instruments are 
installed in this aircraft to simulate their 
arrangement and location in the A-12 air- 
craft. They are not wired for use. Refer 
to the A-12 Utility Flight Manual for infor- 
mation regarding their operation and pur- 
pose. 

Spike switches - located on the instrument 
panel in forward cockpit. 

Dual spike indicator - located on the instru- 
ment panel in forward cockpit. 

Dual nozzle position indicator — located on 
the instrument panel in forward cockpit. 

Inlet aft bypass switches - located above the 
throttle quadrant in each cockpit. 

Restart and forward bypass switch - located 
on the right throttle in each cockpit. 

Dual compressor inlet pressure gage — lo- 
cated on the instrument panel in forward 
cockpit. 

Quad—hydraulic quantity gage - located on 
the instrument panel in forward cockpit. 

1-2 

AIRCRAFT DIMENSIONS 

The overall aircraft dimensions are as 
follows: ' 

55.62 feet 
98.75 feet 
18.45 feet 
16.67 feet 

Wing span . 

Length 
Height 

, Tread 

AIRCRAFI GROSS WEIGHT 

The approximate ramp gross weight of the 
aircraft, with fuel load for present operating 
restrictions, INS, two pilots and equipment 
is 85,000 pounds. 

ENGINE (J—75) 

The aircraft is powered by two Pratt 8: 

Whitney J-75-1 9W(S)A turbojet engines 
equipped with afterburners. This engine 
has a sea level standard day installed static 
thrust rating of approximately 19,500 pounds 
at Maximum thrust. The engine is a con- 
tinuous-flow gas turbine, incorporating an 
eight-stage low pressure compressor, a 
seven-stage high pressure compressor, 
eight radially positioned combustion cham- 
bers, a split three-stage turbine, and an 
afterburner incorporating a two-position 
exhaust nozzle. The rotor systems are 
mechanically independent of each other. 
The high pressure compressor is driven 
by a hollow shaft from the first stage tur- 
bine wheel. The low pressure compressor 
is driven from the second and third-stage -I 

turbine wheels by a shaft rotating within 
the hollow, high—pressure compressor shaft. 
The throttle controls the rpm of the high 
pressure rotor only. The main engine ac- 
cessory section is gear-driven from the 
high pressure rotor and provides reduction 
gearing and mounting pads for the engine 
fuel control, the fuel pump, the oil boost 
purnp, the tachometer generator, two hy- 
draulic pumps, and the external starter 
drive. 

______ Approved for Release: 2017/07/25 C06230172
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SECTION I TA-12 

ENGINE FUEL CONTROL SYSTEM Note 
Desired engine rpm is established by throttle There is no direct indication of movement. The fuel flow to the engine is 
regulated by the engine fuel control system. 

Note 

The engine fuel control systems 
are identical and completely 
separate for each engine. 

The system includes the engine-driven fuel 
pump unit, the engine fuel control unit, the 
fuel pressurization and dunip valve unit, 
and the afterburner fuel system. 

Engine—Driven Fuel Pump Unit 

The engine-driven fuel pump unit contains 
four pumps. It supplies fuel, at the pres- 
sure required, to the engine and after- 
burner systems. A centrifugal pump re- 
ceives fuel from the airplane fuel system 
and forces it into three gear—type pumps. 
One gear—type purnp is the engine stage fuel 
pump; the other two are the afterburner 
stage fuel pumps. The engine stage fuel 
pun'1p furnishes fuel to the engine fuel con- 
trol unit which regulates fuel flow to the 
combustion chambers. The afterburner 
stage fuel pumps furnish fuel to the after- 
burner fuel control which regulates fuel 
flow to theafterburner when afterburner 
operation is selected. When the afterburner 
is not operating, the output from the after- 
burner stage fuel pumps is returned to the 
discharge stream of the centrifugal purnp. 
If the engine pump output pressure drops 
below approximately 50 psi, the emergency 
transfer valve in the engine-driven fuel 
pump unit automatically opens to allow fuel 
from the output side of one of the after- 
burner fuel pumps to flow to the hydrome- 
chanical fuel control unit. 

1-4 

engine fuel purnp failure. 

During this condition, fuel can be supplied 
to both the engine and the afterburner sys- 
tems, but may be insufficient for full after- 
burning thrust at low altitude. No thrust 
loss will occur in the MILITARY thrust 
range. ' 

Engine Fuel Control Unit 

The engine fuel control unit regulates fuel 
to the combustion chambers and incorpo- 
rates normal and emergency fuel control 
systems. The normal fuel control system 
contains a mechanical computer, a gover- 
nor, and temperature and pressure sensing 
elements which control the main throttle 
valve. The computer, in addition to -sensing 
throttle position, senses changes.in flight 
conditions and regulates fuel flow to insure 
optimuxn engine operation for the selected 
thrust setting. During rapid engine accel- 
erations, the normal fuel control system 
regulates fuel flow to prevent overspeed, 
overtemperature, compressor stalls, and 
flameouts. The normal fuel control system 
also maintains a minimum fuel flow to pre- 
vent engine flameout at high altitudes and 
during rapid decelerations. When the ' 

throttles are retarded to OFF, a mechan- 
ically controlled cutoff valve in the fuel 
control unit cuts off all fuel to the combus- 
tion chambers. The emergency fuel control 
system provides an alternate system of re- 
gulating fuel flow to the combustion cham- 
bers in event of failure of components with- 
in the normal system. The emergency fuel 
system is capable of supplying sufficient 
fuel to olgtain at least 95% Military thrust 
on a 100 F day at low altitudes and at least 
80% Military thrust at altitudes up to 30,000 
feet at standard, plus 40°F ambient con- 
ditions. 
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SECTION I TA-12 

Note 

When operating on the emergency 
fuel system, full obtainable thrust 
may result in lower rpm and ex- 
haust gas ternperature than that of 
normal fuel system operation. 

The engine may be started on the emergency 
system, either in flight or on the ground. 
The afterburner may be operated normally 
on the emergency fuel system. 

CAUTION 

. The emergency fuel control system 
should be used only during a.n 
actual in-flight emergency or 
flight check. . 

. When operating on the emergency 
fuel control system, rapid throttle 
movements must be avoided to 
prevent overspeed, overtemperature, 
compressor stalls, and flameouts. 

Fuel Pressurizing and Dump Valve 

The fuel pressurizing and dump valve is lo- 
cated in the fuel control system between the 
fuel cutoff valve and the combustion cham- 
bers. The unit controls fuel flow to the pri- 
mary and secondary injector nozzles in the 
engine combustion chanribers. To facilitate 
starting, fuel at relatively low pressure is 
directed through the primary manifold, and 
spring tension on the pressurizing valve 
keeps the port to the secondary manifold 
closed until increasing engine speed builds 
up fuel pressure high enough to overcome 
the spring tension and open the valve. When 
this happens, fuel flows through both pri- 
mary and secondary manifolds to the com- 
bustion chambers. When the engine is to be 
shut down, the cutoff valve in the fuel con- 

1-6 

trol unit is closed by throttle movement and 
the dump valve automatically opens to per- 
mit residual fuel in the manifolds of the 
main combustion system. to drain overboard. 

Emergency Fuel Control Swlfches 

The two-position emergency fuel control 
switches are located on the left console in 
each cockpit. In the NORM (aft) position, 
the normal fuel control is in operation. 
The EMER (forward) position is used in the 
event of failure of the normal system, and 
fuel flow to the engine is controlled by a 
separate emergency throttle valve connected 
directly to the throttle. Power for the cir- 
cuits is furnished by the essential dc bus. 

T HROTT LES
V 

Two throttle levers, one for each engine, 
are located in a quadrant on the left forward 
console in each cockpit. The forward cock- 
pit and aft cockpit throttles for each engine 
are interconnected and mechanically linked 
to the engine fuel control units, which di- 
rectly govern engine thrust. The quadrant 
positions are labeled OFF, IDLE, and 
AFTERBURNER. Moving the throttles for- 
ward from OFF to IDLE mechanically opens 
the fuel cutoff valve. At the IDLE position, 
each throttle drops over a hidden ledge, 
which prevents inadvertent engine cutoff 
when the throttles are retarded to IDLE. 
Slow throttle movement ensures that the 
throttles will follow the curve of the quad- 
rant. When returning the throttles from 
IDLE to OFF, the throttles must be pulled 
upward in order to clear the ledge. Above 
IDLE, forward throttle movement past a 
raised detent indicates that the afterburner 
micro-switches inside the throttle quadrant 
are about to close. 

g _ _ _ Approved for Release: 2017/07/25 C06230172
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TA-‘I2 SECTION I 

THROTTLE QUADRANT (Both Cockpits)

/

\ 

LEFT TH ROTTLE 

R IG HT TH ROTTLE 

1» ,1;-1-. 
X'I;3."';| 8 

.){
L 

” ’ 

|'e!-EWL |.§ 

TYPICAL 
FORWARD COCKPIT - AFT COCKPIT

L 

RESTART AND FORWARD TRANSMIT swncu @ FRICTION LOCK LEVER 
DOOR swncu \‘ , / 

./I 

OFF STOP 
'

é
\ 

/[V0 

6% 

\
\ 

Tqsb

. 

£74, 

42} 

‘I 

4;? 

‘Q’ 

\ _
\

\I 
\ 

\~\ 

Figure T-3 

"-§L.,,_ MAX AIB STOP 

Approved for Release: 2017/07/25 C06230172 

F201-4(a) 

T-7



‘ Approved for Release: 2017/07/25 C06230172 

SECTION I TA—l2 

T hrott Ie Friction Levers 

The throttles are prevented from creeping 
by interconnected friction levers, located 
on the inboard sides of the throttle quadrants. 
When the levers are fully aft, the throttles 
are free; moving the levers forward pro- 
gressively increases the amount of friction 
to hold the throttles in position. 

AFTERBURNER SYSTEM
) 

The afterburner fuel control meters fuel - 

flow to the afterburner spray bars On de- 
mand, as a function of engineburner pres- 
sure. The control incorporates a metering 
valve, shutoff valve, pressure regulator 
bypass valve, and a burner pressure me- 
chanical metering linkage. Thrust with 
afterburner can be varied approxirnately 50 
percent through throttle modulation between 
minimum and maximum afterburner position. 

AFTERBURNER IGNITION SYSTEM 

The afterburners are ignited electrically at 
engine rpm above approximately 93 percent 
rpm by moving the throttles through the de- 
tent to the AFTERBURNER position, and 
then placing the afterburner switches to the 
ON position. A "hot streak" igniter valve 
supplies a streak of burning fuel which 
passes through the turbines and ignites the 
afterburner fuel. The igniter valve also 
recirculates fuel when the afterburner is 
shut off. 

Afterburner Switches 

Each afterburner is actuated by individual 
afterburner switches located on the instru- 
ment panel in each cockpit. Either the for- 
ward or aft afterburner switches will initiate 
afterburner operation. In the ON (up) posi- 
tion, the afterburners will light when either 
throttle is forward of the afterburner micro- 
switch setting on the throttle quadrant. 
Afterburner operation is terminated by mov- 
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ing the forward and aft cockpit afterburner 
switches to the OFF (down) position. 

Note 

Both forward and aft cockpit 
afterburner switches must be 
moved to the OFF position to 
terminate afterburner operation. 

Power for the circuit is furnished by the 
essential dc bus. 

Afterburner Emergency Shutoff 

Should either of the electrically operated 
afterburner switches (afterburner switch or 
throttle microswitch) fail to terminate after- 
burner operation, an afterburner shutdown 
may be accomplished by retarding the re- 
spective throttle to a point slightly aft of 
the afterburner detent. The afterburner 
fuel control shutoff valve is manually 
closed and shuts off all fuel to the after- 
burner. " 

Note I 

If afterburner operation is ter- 
minated by manually closing the 
afterburner fuel shutoff valve in 
the manner described above and 
electrical power has been re- 
stored, the afterburner switch 
must be recycled after 5 seconds 
in order to regain afterburner 
operation. 

EXHAUST NOZZLE SYSTEM 

The engines are equipped with an iris type, 
two-position afterburner primary nozzle 
comprised of segments which are operated 
by a cam and roller mechanism and pneu- 
matic actuators. The primary nozzle is 
enclosed by a fixed contour convergent- 
divergent ejector nozzle followed by free 
floating trailing edge flaps. Secondary air 
is provided by the inlet and bypasses around 
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the engine to cool the engine and ejector. A 
series of free floating doors ahead of the 
nozzle provide tertiary air into the nozzle. 
The trailing edge flaps and tertiary doors 
open and close with varying internal nozzle 
pressure which is a function of Mach number 
and engine power. The tertiary doors will 
open to provide additional air which is re- 
quired during low speed flight. 

ENGINE OIL SUPPLY SYSTEM 

The engine oil system is a dry sump recir- 
culating pressure type system from a 5.5 
US gallon oil tank mounted on the left side 
of the engine compressor section. Usable 
oil capacity is 4.5 US gallons. Oil flows 
from the tank to a gear-type boost purnp, 
then through a fuel oil cooler to the main 
pump‘ which supplies pressure through the 
main oil strainer to the engine gears and 
bearings. The strainer is equipped with a 
full flow bypass valve. Engine main oil 
pressure is governed by a pressure regulat- 
ing valve located downstream of the filter. 
An oil scavenging system with four scavenge 
pumps returns oil to the tank. An engine 
oil breather pressurizing valve (aneroid 
type) regulates pressure in the bearing com- 
partnients, breather system and oil tank. 
The valve is open at sea level and regulates 
to hold a constant breather system altitude 
of approximately 35,000 + 4000 feet when ' 

aircraft operation is above 35,000 feet. The 
breather system vents overboard. 

Engine Oil Temperature Lights 

Two 011 temperature lights, labeled L OIL 
TEMP‘ and R OIL TEMP, are located on 
each annunciator panel. These lights will 
illuminate 3/hen egigine oil temperature gs 
lessothan 4 C _-IL 3 C or greater than 282 C -in c. 

TA-12 SECTION I 

CONSTANT SPEED DRIVEIUNIT (CSD) 
A constant speed drive unit (CSD) mounted 
on the front of each engine is driven by the 
low pressure rotor. The unit converts the 
variable speed of the rotor to maintain 
constant speed rotation of the A. C. gen— - 

erator. The CSD consists of a hydraulic 
pump, separate reservoir, constant dis- 
placement hydraulic motor which turns 
faster or slower as the pump forces more 
or less oil into it, and a governing system 
which controls pump flow, thereby control- 
ling the speed of the motor. 

Constant Speed Drive Oil Reservoir 

The CSD unit has a separate pressurized 
oil reservoir which supplies oil to the hy- 
draulic pump. Reservoir capacity is 9 
quarts, with a normal operating fluid level 
of 7.2 quarts.

_ 

Constant Speed Drive Oil Pressure Low Lights 

Two CSD oil pressure low lights are in- 
stalled on the annunciator panel in each- 
cockpit. The lights are labeled L CSD OIL 
PRESS LOW and R CSD OIL PRESS LOW 
and illuminate whenever the respective 
CSD oil pressure is less than approxirnately 
125 psi. r

' 

IGNITION SYSTEM 

Individual ignition systems are installed on 
each engine. Each system has two separate 
exciter units and each exciter feeds an in- 
dividual igniter plug. The igniter plugs are 
located in No. 4 and No. 5 burner cans. A 
single exciter is sufficient for making an air 
or ground start. I

I 

1-9 
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Engine Start Switches 

The engine start switches for both engines 
are located on the lower left side of each 
instrument panel. Each toggle switch con- 
trols the ignition for one engine. The 
switches are momentary contact, three- 
position switches with a center OFF position. 
In the GRD (down) position, ignition power 
for both exciters is furnished through a 
single 15-ampere circuit breaker, from the 
essential dc bus. In the AIR (up) position, 
ignition power is furnished to each exciter 
from the battery bus through separate 10- 
ampere circuit breakers. The aft cockpit 
switches are capable of overriding the for- 
ward cockpit switches.

_ 

STARTER SYST EM 

An air turbine starter is provided for 
ground starts. An external air supply fur- 
nishes the necessary power. There are no 
aircraft controls over this system, being 
turned on and off by the ground—crew ac—_ 
cording to pilot signals. Air starts do not 
require a starter but are made by a wind- 
milling engine. 

ENGINE INSTRUMENTS AND INDICATQR LIGHTS 
Exhaust Gas Temperature Gages 

Two exhaust gas temperature (EGT) gages, 
one for each engine, are mounted on the 
right side of each instrurnent panel. They 
are calibrated from O0 to l200oC and indi- 
cate the temperature sensed by the turbine 
discharge thermocouples. The four digital 
windows at the top of the gages indicate the 
exhaust gas temperature to the nearest de- 
gree. An ON-OFF window at the bottom of 
each dial indicates instrument operational 
status. Power is furnished by the N0. l 

inverter. ' 

1-10 

Fuel Flow Indicators 

Fuel flow indicators, one for each engine, 
are mounted on both instrunnent panels. 
The indicator dial is calibrated in incre- 
ments of 2000 pounds per hour to 76,000 
pph. A digital indication is also provided 
by each indicator in a center window which 
shows fuel flow to the nearest 100 pph. 
Power for the indicators is supplied from 
the No. 1 inverter. 

Tachometers 

Two tachometers, one for each engine, are 
mounted Ion the right side of each instru- 
ment panel. The tachometers indicate_per- 
centage of high pressure rotor rpm based 
on 8732 rpm as 100 percent. The main 
pointer is calibrated to 100 percent rpm 
and the subpointer makes one complete re- 
volution for each 10 percent change in rotor 
rpm. By using the subpointer, up to 110 
percent rpm can be read. The tachometers 
are self-energized and operate independently 
of the aircraft electrical system. 

Engine Oil Pressure Gages 

Two oil pressure gages are provided, one 
for each engine, on the right side of each 
instrument panel. The gages indicate out- 
put pressure of the respective engine oil 
pump. The gages are calibrated from O to 
100 psi in 5-psi increments. Power for the 
gages is furnished by the inverter No, 3 bus 
through the Z6—volt auto-transformer. 

Compressor Inlet Temperature Gages 

A dual-indicating compressor inlet tem- 
perature gage is located on the right side 
of each instrument panel. The forward and 
aft cockpit indicators are independent of 
eagh other. The gages age calibgated in 
10 increments from -50 to +50 and from_ 
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400° to 460°c. Each gage also has two <11- 
gital readout windows for the compressor 
inlet temperature. Power is furnished by 
the No. 1 inverter. 

ENGINE AIR INLET SYSTEM I 

The engine» air inlets are canted inward and 
downward to align with the local airflow 
pattern. Air is bled from the spike and 
cowl to prevent boundary layer separation. 
The porous bleed on the spike centerbody 
exhausts overboard through the supporting 
struts and louvres. The cowl bleed supplies 
ejector secondary air for cooling the engine 
and ejector. Ground cooling suck-in doors 
are also provided in the aft nacelle area. 
Inlet airflow is controlled by the inlet by- 
pass, a rotating basket which opens ports in 
the duct a short distance downstream of the 
inlet throat. On the ground, the by-pass is 
open and the spike is full forward. 

Note I 

The spikes are locked forward in 
this aircraft for all operations. 

BYPASS CONTROLS AND INDICATORS 

Inlet Bypass Switches
_ 

Two three-position toggle switches (aft 
cockpit) and two rotary switches (forward 
cockpit) are located on the lower left side 

of the instrument panel. The switches pro- 
vide manual control of the inlet air bypasses 
The aft cockpit switches are labeled OPEN 
(up), FWD CKPT (center) and CLOSED 
(down). The FWD CKPT position allows the 
forward cockpit control of the inlet air by- 
passes. When the switches are-in the OPEN 
or CLOSED position the forward cockpit by- 
pass controls are overridden. The forward 
cockpit rotary switches are labeled OPN, 
HOLD, and CL. The rotary switches are 
turned either clockwise or counterclockwise 
forthe desired positioning of the bypasses. 

Inlet Bypass Position Indicators 

A dual inlet bypass position indicator is lo- 
cated on the lower left side of each instru- 
ment panel. The pointers indicate the ' 

amount of inlet bypass opening that has been 
selected with the inlet bypass switches, and 
do not indicate actual door position. The 
indication is in l0 percent increments and 
the labeled positions are 20, 40, 60, 80, 
and 100 percent. 

Inlet Bypass Not Open Indicator Lights 

Two indicator lights, one labeled L BYP 
DR NOT OPEN and the other R BYP DR 
NOT OPEN, are located on each annun- 
ciator panel. The light, when illuminated, 
indicates that the bypass is not open when 
the landing gear is down. Power for the 
lights is furnished by the essential dc bus. 

Inlet Bypass Manually Open Indicator Lights 

Two indicator lights, one labeled L BYP DR 
MAN OPEN and the other R BYP DR MAN 
OPEN, are located on each annunciator 

_ 
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panel. The lights, when illurninated, indi- 
cate that the bypass has reached the full-’ 
open position. Power for the lights is fur- 
nished by the essential dc bus.

' 

Inlet Bypass Monuu||yC|osed Indicator Lights 

Two indicator lights, one labeled L BYP DR 
MAN CLOSED and the other R BYP DR MAN 
CLOSED, are located on each annunciator 
panel. The lights," when illuminated, indicate 
that the bypass has reached the fully closed 
position. Power for the lights is furnished 
by the essential dc bus. 

FUEL SUPPLY SYSTEM 

The aircraft fuel supply system consists of 
six integral fuel tanks with interconnecting 
plurnbing and electrically actuated boo st 
pumps for fuel feed, transfer, and dumping. 
Other components of the system include 
nitrogen inerting, pressurization and vent- 
ing, single—point refueling, and fuel quantity 
indication. In addition to furnishing fuel for 
the engine, automatic fuel management pro- 
vides center-of-gravity and trirndrag con- 
trol at cruise speed. The fuel is also used 
as a heat sink to cool cockpit air, engine 
oil, CSD oil, andihydraulic fluid. 

FUEL TAN KS 

The six integral, internally sealed fuel tanks 
are contained in the fuselage and wing stub 
extensions. The tanks are nurnbered l 

through 6, fore to aft, and are interconnected 
by right and left fuel manifolds and a single 
vent line. Electrically actuated, submerged 
boost pumps are contained in all tanks, two 
each in tanks 2, 4, 5, and 6 and four each in 
tanks l and 3.- Fuel manifolds, fed by the 
fuel boost pumps, route fuel to the engines, 
transfer fuel to tank 1 for cg control, or to 
the fuel dump valves where it can be dumped 
overboard in an emergency. Normal se- 

quence of tank usage is controlled by ‘a 
float switch for each purnp to automatically 
maintain an optimurn center of gravity for 
cruise. The left engine normally uses fuel 
in a sequence of tanks 1, 2, 4, and 3; the 
right engine uses fuel in a sequence of 
tanks l, 6, 5, and 3. Normal automatic» 
tank sequencing is 

L ENGINE 

as follows: 

R ENGINE 
Tanksl&2 

. 
TankZ 
Tank4 
Tan.k4 
Tank3 

Tanks l 8: 6 
Tank 6 
Tank 6 
Tank 5 
Tank 5 

Tank 3 T 

Use of an electrically operated crlossfeed 
valve and the boost pump switches makes 
it possible for any tank to feed any engine. 

REFUELING AND DEFUELING 
A single--point refueling receptacle, installed 
on top of the fuselage just aft of the rear 
cockpit, is used for both ground and air re- 
fueling‘. Ground refueling is accomplished 
by use of a probe especially modified to 
utilize a hand—operated locking device so 
that refueling may be done without hydraulic 
power. Fuel from the receptacle flows 
through the fueling manifold to each tank. 
The use of a different size orifice for each 
tank allows all tanks to be filled simulta- 
neously in approximately 12 minutes, with 
a refueling pressure of 50 psi. Dual shutoff 
valves in each tank shut off fuel flow when 
the tank is full. A defueling fitting is in- 
stalled on the right fuel-feed manifold in the 
lower right side of tank 4. Tanks 2 and 4, 
which feed the left manifold, are defueled 
by opening the crossfeed valve. 

. CAUTION 

Any fuel in tanks 5 and 6 must be 
balanced with a like annount of , 

fuel in the other tanks when fueling 
or defueling to prevent the aircraft 
from rocking down on the tail. 
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FUEL CONTROL PANEL (Both Cockpits) 
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Fuel Tank Capacities 

Fuel Loading Limit* 

3,000 lbs 
6,000 

10,200 (£011) 
3,300 
3,700 . 

8,600 

Tank Capacity 

O\U1>¢~L»N|- 

1,125 gal. 
1,580 
1,571 
2,125 
2,150 
1,945 

Total 10,496 gal 34, 800 lbs** 

* Automatic shutoff float switches set to 
restrict maximum weight. . 

** At 6.45 lb/gal fuel density. 

FUEL BOOST PUMPS 

Sixteen single-stage, centrifugal ac-powered 
fuel boost pumps are used to ‘feed the fuel 
manifolds. Tanks 1 and 3, which normally 
feed both right and left engines, are equipped 
with four boost pumps, and tanks 2, 4, 5, 
and 6 have two, piunps each. A single pump 
in each tank is capable of supplying fuel to 
the engine in the event of failure of the other 
purnp. The pu-xnps in each tank may be op- 
erated out of the normal sequence by ac- 
tuating the individual tank boost pumps 
switches, located on the right side of each 
instrument panel. These switches supple- 
mentvautomatic tank sequencing if a tank 
fails to feed in the proper sequence. It is 
necessary to actuate the pump release 
switch to terminate any manually actuated 
pump when the tank is empty. Normally, 
each pump (except pumps l-l and 1-2, 
which are protected by a common float 
switch) is protected by a float\switch that ' 

. l-24 

deactivates the pump when the tank is 
emptied in sequence. One of the float 
switches in each tank illuminates the yellow 
tank-empty light contained in the respective 
boost pump tank switch. The boost purnps 
that feed the left-hand manifold are nor- 
mally powered froftnuthe left generator bus 
and the pumps that feed the right-hand mani- 
fold are normally powered from the right 
generator bus. Individual circuit breakers 
for each pump are located in a compartment 
behind the aft cockpit and are not accessible 
in flight. i

_ 

Emergency Fue| Shutoff Switches 

A guarded fuel shutoff switch for each en- 
gineis installed on the right side of each 
instrument panel. The switches are 
guarded in the open, or ON, position. When 
the switches (forward or aft cockpit) are 
moved to the EMER (up) position, power 
from the ac generator bus closes motor- 
driven valves in the engine feed lines. Each 
switch in the forward cockpitis sa.fety—wired 
to the ON position for dual flight. 

Fue| Boost Pump Switches ond Indicator Lights 

Six fuel boost pump switches are installed 
in a vertical line on the right side of each 
instrument panel. These switches are 
plastic, self-illuminated pushbutton-type, 
and control manual operation of the fuel 
boost pumps in each tank. The switches 
read out 1 TANK through 6 TANK when the 
respective tank boost pumps are operating. 

Approved for Release: 2017/07/25 C06230172
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- Note 

Manual operation supplements but 
does not terminate the normal 
automatic fuel tank sequencing. 

The switches have an electrical hold and 
bail arrangement that allows manual selec- 
tion of only one tank of tank group l, 2, and 
4 and one tank of tank group 3, 5, and 6 at 
the same time. This feature is intended to 
prevent more than eight boost pumps from 
operating simultaneously if one engine gen- 
erator is inoperative. ‘ 

Note
_ 

It is possible to operate more than 
eight boost pumps at once by a 
combination of automatic sequencing 
and manual actuation; this condition 
will not overload the electrical 
system except when operating on 
a single generator. 

When a set of boost pumps is actuated, 
either automatically or manually, a green 
light will illurninate the pushbutton and the 
number of the tank involved. When a tank 
is empty, a yellow light in the pushbutton 
illuminates EMPTY. When depressed, a 
boost pump switch will hold down electri- 
cally until released by the pump release 
switch. Power for the boost pump switch 
circuits and lights is furnished by the es- 
sential dc bus. (Refer to description of 
forward and aft cockpit control transfer 
panels in Section IV for further information.) 

Pump Release Switches
T 

A momentary pump release toggle switch is 
installed on each instrument panel below 
the fuel boost pump switches. The switch 
has two positions, PUMP REL (up) and NORM (down). When placed in the PUMP 

REL position, any boost pump switch that 
has been depressed manually will be re- 
leased and automatic tank sequencing will 
resume. - Power for the circuit is furnished 
by the essential dc bus; I 

CAUTION 
‘ A manually selected boost pump 

should be released when a tank 
indicates empty so that the pumps 
in that tank will be shutoff. 

Crossfeed Switc hes 

A pushbutton-type crossfeed switch is in- 
stalled at the top of the column of boost 
pump switches on each instrument panel. 
When depressed, it illuminates a green 
light in the switch, opens a motor-operated 
val-ve between the left and right fuel mani- 
folds, allowing the right manifold to feed 
the left engine and the left manifold to feed 
the right engine. The switch must be de- 
pressed a second time to stop crossfeeding. 
Power for the circuit is furnished by the 
essential dc bus. 

Fuel Transfer Switches 

A guarded fuel transfer switch is installed 
to the right of the boost pump switches on 
each instrurnent panel. Vlfhen the switch is 
in the FWD TRANS (up) position, a valve 
is opened in the forward end of the right- 
hand fuel supply manifold, the boost pumps 
in tank 1 are inactivated, and fuel will 
transfer forward from tank 3, 5, or 6. 
Transfer is automatically terminated by a 
float switch when the quantity in tank l 

1-Z5 

Approved for Release: 2017/07/25 C06230172



Approved for Release: 2017/07/25 C06230172 

SECTION I TA'1Z 

reaches approximately 3000 pounds. This 
setting precludes the possibility of encoun- 
tering gusts with more than the limit fuel 
quantity. in tank l. Tank 1 boost pumps will 
remain inactivated until 800 pounds of fuel 
remaining in tank 3, or the transfer switch 
is moved to the OFF (down) position. Power 
for the circuit is furnished by the essential 
dc bus. 

Fuel Dump Switches 

A guarded three-position lift-lock fuel 
dump switch is installed on the right side of 
each instrument panel. The three positions 
are EMER (up), NORM (center) and OFF - 

(down). When the switch is moved to the 
NORM position, the pumps in tank l are in- 
activated to maintain a forward cg and all 
other tanks will durnp in normal usage se- 
quence. Fuel dumping will stop when the - 

fuel level in tank 3 reaches 5000 lbs re- 
maining. If there is any fuel remaining in 
tank 1, the boost pumps in tank l will start 
when tank 3 is down to 5000 lbs or dumping 
is terminated. When the switch is moved 
to the EMER position, the stop dump switch 
in tank 3 is bypassed and fuel dumping con- 
tinues until all tanks, except tank l, are 
empty. Power for the circuit is furnished 
by the essential dc bus. 

WAR NING 
Emergency fuel dumping must be 
terminated by moving the fuel dump 
switch to either the NORM or OFF 
position; otherwise, all fuel, except 
fuel in tank l, will be dumped. 

Fuei Qucntiy Selector Switch and Quantity 
Indicator 

A quantity indicator and a rotary fuel quan- 
tity selector switch is located on the right 
side of the instrument panel in each cockpit. 
Positions on the selector switch are marked 
for each of the six tanks, and TOTAL posi- 
tion. The switch is rotated to the individual 
tank or TOTAL position for the desired 
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reading on the fuel quantity indicator. The 
indicator is calibrated in 1000 pound in- 
crements from zero to 75,000 pounds. It 
also has a digital readout window indicating 
to the nearest 100 pounds the amount of fuel 
remaining. Power for the circuit is fur- 
nished by the No. 1 inverter. . 

Fuel-Quantity —Low Lights 

Fuel-quantity-low lights, labeled FUEL 
QTY LOW, are located on each annunciator 
panel. The lights are illuminated by the 
closing of a low level (5000 pound) float 
switch in tank 3. Power for the lights is 
furnished by the essential dc bus. 

Fuei Pressure Low Warning Lights 

Fuel pressure low warning lights labeled L 
FUEL PRESS LOW and R FUEL PRESS 
LOW, are located on the annunciator panel 
in each cockpit. Illumination of a light in- 
dicates _that engine fuel inlet pressure has 
fallen below approximately 7 + 0.5 psi. The 
light is extinguished by restoi-Ting fuel pres- 
sure above approximately 10 psi. Power is 
furnished by the essential dc bus. 

Note 

It is possible for a fuel pressure low 
warning light to illuminate when only 
two fuel P‘L1IT1pS are feeding an engine 
during high fuel flows, ‘especially 
with forward transfer and/or fuel 
dump selected.

¢
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FUEL PRESSURIZATION AND VENT SYSTEM 
The fuel pressurization system consists of 
two liquid-nitrogen-filled Dewarflasks, 10- 
cated in the nosewheel well, and associated 
valves and plurnbing to the fuel tanks and 
indicators. The_Dewar flasks supply nitro- 
gen gas to the fuel tanks at 1.5 (i 0.2.5) psi 
above ambient pressure, which inerts the 
ullage space above the fuel and provides 
pressure to ensure fuel flow to the engine- 
driven purnp in case of boost pump failure. 
When Dewar flasks are full, the nitrogen 
supply is sufficient for approximately 9 
hours of flight, including two refueling op- 
erations. The liquid nitrogen from the 
bottom of the flasks is routed through sub- 
merged heat exchangers in tanks l and 3 to 
ensure that the nitrogen has become gaseous. 
The nitrogen gas is then ported to the com- 
mon vent line and to the top of all tanks. 
The venting system consists of a common 
vent line through all tanks with two vent 
valves in each tank except tank 1. Tank 1 

has only one vent valve and the open for- 
ward end of the vent line. The forward vent 
valves in tanks 2, 3, 4, 5 and 6 are equipped 
with a relief valve to relieve tank pressure 
at 1.5 psi, and a float valve that closes the 
vent valve when the tank is full. The float 
shutoff is provided to keep fuel from enter- 
ing the vent line. The aft vent valve is 
similar to the forward except that. it has no 
relief valve. The common vent line tees 
into two lines in tank 6 and both go through 
the rear bulkhead. In the tail-cone area is 
a relief valve in each vent line with the left 
valve set to relieve pressure at 3 (+ 0.25) 
psi above ambient pressure. ‘-,l'n th; event 
of failure of this valve, the right valve will 
relieve pressure at 3.5 (1-_.0.25) psi. A 
suction relief line and valve connects to the 
common vent line in tank 1 and terminates 
in a bellemouth fitting in the aft end of the 
nosewheel well. Two valves are provided 
in the vent system to prevent fuel from 
surging forward in the vent line when the 
aircraft is decelerated. A check valve 
prevents fuel, that is coming forward from 

tank 6, from going beyond tank 5. A valve, 
located in tank 3, prevents fuel coming 
from tank 4 from going beyond tank 3. This 
float-actuated valve closes the vent when 
fuel is moving forward in the vent line and 
diverts it into tank 3. Tank 2 fuel can go 
forward into tank 1. Acceleration presents 
no problem of fuel shift between tanks. 

Liquid Nitrogen Quantity Indicators , 

A dual liquid nitrogen quantity indicator is 
installed on the right side of the forward 
cockpit instrument panel. The indicator 
displaysnthe quantity of liquid nitrogen re- 
maining in each of the two Dewar flasks. 
The indicator is marked in 5-liter incre- 
ments from 0 to 110 liters. Power for the 
indicator is furnished by the essential dc 
bus and the No. 1 inverter bus. 

N2 Quantity Low Indicating Light 

An indicator light labeled N QTY LOW is 
located on the annunciator panel in each 
cockpit. The light will illuminate when either 
liquid nitrogen quantity gage reaches l liter 
remaining. Power for the light is furnished 
by the essential dc bus.

_ 

Fuel Tank Pressure Indicators 

A fuel tank pressure indicator is installed 
on the right side of each instrument panel. 
The indicators read the amount of gaseous 
nitrogen pressure existing in fuel tank l, 
and are marked from -2 to +8 in increments 
of 1/2 psi. Power for the indicators is 
normally furnished by the N0. 2' 2.6-volt 
instrument transformer. 

Tank Pressure Low Indicating Light 

This light labeled TANK PRESSURE LOW 
is located on the annunciator panel in each 
cockpit and will illuniinate when the tank 
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pressure reduces to +. 25 to +. 10 psi. 
Power for the light is furnished by the es- 
sential dc bus. 

AIR REFUELING SYSTEM 

The aircraft is equipped with an air refuel- 
ing system capable of receiving fuel at a 
flow rate of approximately 5000 pounds per 
minute from a KC-135 boom type tanker 
aircraft. The system consists of a boom 
receptacle, receptacle doors, hydraulic 
valves, hydraulic actuators, a signal ani- 
plifier, control switches and indicator lights. 
Hydraulic power for the system is normally 
supplied from the L hydraulic system. If 

"the L system is inoperative the refueling 
system can be operated by R hydraulic pres- 
sure by selecting ALT STEER & BRAKE. 
Electrical power is supplied by the essential 
dc bus. 

Air ReFue| Switches 

An AIR REFUEL switch is located at the top 
of the right instrument panel in each cock- 
pit. The switch in the aft cockpit has three 
positions labeled READY, FWD, and OFF. 
When the switch is in the READY position 
the refueling doors are hydraulically actu- 
ated open, the boom latches are armed; the 
fueling receptacle lights are illuminated, 
the green READY portion of the air refuel 
reset light "in each cockpit is illuminated, 
and the forward cockpit AIR REFUEL Switch 
is made inoperative. When the AIR REFUEL 
switch in the aft cockpit is placed in the 
FWD position, the forward cockpit AIR RE- 
FUEL switch is operative, and when placed 
in the OFF position the forward cockpit 
switch is inoperative. 

The AIR REFUEL switch in the forward 
cockpit has three positions labeled READY, 
OFF, and MANUAL. In the READY position 
the system is readied for automatic latching. 
In the OFF position the doors are closed 
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and electrical power is removed from the 
system. In the MANUAL position the doors 
are open, the green READY portion of the 
reset switch is illuminated, and the fueling 
receptacle latches are closed. The latches 
may be opened to accept the probe by hold- 
ing the A/R DISC trigger switch on the con- 
trol stick grip. VVhen the A/R DISC dis- 
connect trigger is released the latches will 
close and hold the boom. The latches will 
open to release the boom when the A/R 
DISC trigger is depressed. MANUAL posi- 
tion is used in the event of a malfunctioning 
amplifier. 

Air Refuei Reset Switches and lndicotor Lights 

A square dual indicator light and reset 
button is located on the top of each instru- 
ment panel on the left side. The top half 
is labeled READY and will illunainate green 
when an air refuel switch is in the READY 
or MANUAL position, and the refueling re- 
ceptacle is open and ready to accept the re- 
fueling boom. The lights will extinguish 
after the boom is engaged. If the boom dis- 
connects from the fueling receptacle for any 
reason when automatically latched, the 
lower half of the switches will illuminate 
amber and show DISC. The lightmay then 
be pressedto reset the system amplifier for 
another -engagement. The DISC lights do not 
illurninate-if a disconnect occurs while man- 
ually latched. Power for the systemris sup- 
plied by the dc essential bus. ' 

Disconnect Trigger Switches 

A momentary contact, trigger—type switch, 
marked A/R DISC, is installed on the for- 
ward side of each control stick. Depress- 
ing either trigger switch will initiate a boom 
disconnect. The trigger is also depressed 
to open the receptacle latches when the air 
refuel switch is in the MANUAL position; 
releasing the trigger will close the latches. 

s Approved for Release: 2017/07/25 C06230172
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Disconnect 

A refueling disconnect may be accomplished 
in one of the following ways: 

1. Automatically. 

a. If boom envelope limits are ex- 
ceeded. 

b. When manifold pressure reaches 
85-90 psi. " 

2 . Manually. 
a. By the boom operator. 

b. By depressing the A/R DISC trig- 
ger on the control stick grip.

_ 

Pilot Director Lights (On Tanker) 

Pilot director lights are located on the bot- 
tom of the tanker fuselage, between the 
nose gear and the main gear. They consist 
of two rows of lights, the left row for ele- 
vation, and the right row for boom tele- ' 

scoping. The elevation lights consist of 
five colored panels with‘ green strips, green 
triangles, and red triangles to indicate re- 
lative position. Two illuminated letters, D ' 

and U for down and up, respectively, indi- 
cate elevation correction. Background lights 
are located behind the panels. The colored 
panels are illuminated by lights controlled 
by boom elevation during contact. The 
colored panels which indicate boom tele- 
scoping are not illuminated by background‘ 
lights. An illuminated white panel between 
each colored panel serves as a reference. 
The letters A for aft and F for forward are _ 

visible at the ends of the boom telescoping 
panel. Figure 4-16 shows the panel illum- 
inati0n_at various boom nozzle positions 
within the boom envelope. There areno 
lights to indicate azimuth; however, a yellow 
line is visible on the tanker to indicate the 
centerline. “When the contact is made, the 
panels automatically reflect the correction 
required by the pilot to maintain position. 

ELECTRICAL SUPPLY SYSTEM 

The basic ac ‘electrical system consists of 
a 30-KVA, constant-speed ac generator on 
each engine, furnishing 3-phase power to 
two ac buses through an automatic bus 
transfer and protection system. DC power 
is obtained by two 200-amp transformer- 
rectifiers, one from each ac bus. The 
parallel output from these transformer- 
rectifiers supplies the essential dc bus and 
a monitored dc bus. Three 600-VA inver- 
ters, powered by the essential dc bus, fur- 
nishpfixed-frequency ac power to three se- 
parate ac buses. Three instrument trans- 
formers furnish Z6-volt ac power; one is 
powered from inverter 1, the other two 
from inverter 3. A battery bus is furnished 
to provide power for air starting. 

AC GENERATOR POWER SUPPLY 

Each engine drives a 30-KVA generator 
through a constant-speed drive. This is 
the primary source of ac electrical power 
for the aircraft. The generators supply 
115/200 V, 3—phase, constant—frequency 
power to the aircraft electrical system. 
Either generator will provide through the 
automatic bus transfer system in the event 
one generator fails. Conventional switches 
are provided for manual control of the 
generators. 

INVERTER POWER SUPPLY 

Three 600-VA, solid-state inverters fur- 
nish constant-frequency ac power to in- 
dividual buses._ Inverter 1 and 3 buses 
supply power for the entire inverter load 
except for the B SAS channel and one stand- 
by attitude gyro which is supplied by the in- 
verter 2 bus. In the event that either in- 
verter 1 or 3 fails, its load can be trans- 
ferred to bus Z and full operation continued. 
If inverter 2 fails, the B SAS channels and 
standby attitude gyro will be inoperative and 
inverter l or 3 load cannot be transferred. 
Should inverters 1 and 3 fail simultaneously, 

_ l-Z9 
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I TA—l2 SECTION I 

theload “of only ‘one of the inverters can be 
transferred to the No. Z inverter. (See 
figure 1-15, Electrical Power Distribution 
diagram.)_ 

_ 

' 

_, 4_ _ 

EXT ERNAL POWER SUPPLY. 

The aircraft is equipped with a receptacle 
for connecting an external ac power source 
to the ‘aircraft electrical system. This re- 
ceptacle is located in the nosewheel well. 
When the external power source is connected 
to the aircraft and the BAT—EXT PWR switch 
is in the EXT PWR position, the generators 
are automaticallydisconnected from their 
respective buses and both buses receive 
power from the ground power unit. 

DC ELECTRICAL POWER SUPPLY . 

DC electrical power forgthe dc essential bus 
and the dc monitored bus is supplied from 
a Z-00'-arnp transformer-rectifier from each 
ac bus. The two transformer rectifiers are 
in parallel to supply the essential dc bus 
and the monitored dc bus. The Z5—arripere- 
hour battery for emergency use will only 
supply ‘current to the essential dc bus when 
both transformer-rectifiers are inoperative 
and the battery switch is ON. 

CIRCUIT BREAKERS . 

The circuit breaker “panels in the cockpit 
are located on the right and left consoles 
and below the annunciator panel, and con- 
tain push-to-reset, pullout-typebreakers 
for certain ac and dc circuits. Circuit 
breaker panels which are not accessible 
during flight, but which should beinspected 
before flight, are located in the air condi- 
tioning bay and in the electrical load center 
(left-hand side of nosewheel well). 

Generator Switches 

A generator switch for each generator sys- 
tem is located on the right side of each in- 
struznent panel and is powered from the 
essentialdc bus. Each switch has three 
positions, GEN RESET, TRIP, and center 
(neutral). The switches are spring loaded 
to the center neutral position. Placing 
either switch up to the GEN‘RESET position 
will return the respective generator to nor- 
mal operation if it has been removed from 
the bus for any reason other than complete 
generator failure. I 

In the down, TRIP, posi- 
tion the automatic bus transfer system will 
supply that bus from the other generator if 
it is operating. '

. 

The generators must be reset and 
" connected to the bus after the I 

engines are started and" before 
the ground power is removed. 
The BAT—EXT PWR switches 

‘ 
' must be moved to the OFF posi- 
tion within 5 seconds a.fter the ‘ 

generator is reset or the gen- ' 

- 
" erator will trip. 

Bottery—ExternoI Power Switches 

A*three—position, center-off, battery- 
external powerswitch is located on the 
right side of each instrument panel. the 
BAT7(up) position the 25-ampere-hour bat- 
tery is connected t_o the essential dc bus if 
neither Z00-amp transformer-rectifier is 
furnishing power to the essential dc bus. 
The.BAT—EXT P_WR switch should be in 
the BAT position during flight so that the 
battery will be automatically connected to 
the essential dc bus if both transformer- 
rectifiers fail. In the EXT PWR position, 
the external power source, if connected and 
operating, furnishes power for the entire 
electrical system. In the center OFF posi- 
tion, neither external nor battery power is 
supplied. » 

l - 3 1 
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UIT BREAKER PANELS WA I

l 

CIRCUIT BREAKER LH FWD COCKPIT ' 

CIRCUIT BREAKER RH FWD COCKPIT 

Figure I-I6 (Sheet I of 2) 
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inverter Switches 

A switch for each of the three inverters is 
located on the right side of each instrument 
panel. The N0. 1 and No. 3 inverter 
switches have three positions: NORM, OFF, 
and EMER. For normal operation the in- 
verter switches are placed in the NORM 
position. The No. 2 inverter switch is 
placed in the ON position for normal oper-' 
ation. When either the No. l or No. 3 in— 
verter switch is placed in the EMER posi- 
tion, the respective inverter load is trans- 
ferred to the No. 2 inverter. If both the 
No. 1 and No. 3 inverter switches are 
placed in the EMER position the No. l in- 
verter load only will transfer to the No. 2 
inverter. When the aft cockpit switches 
are placed in the EMER position they will 
override the forward cockpit switches. 

Indicator and Light Test Pushbutton Switch 

A pushbutton switch, labeled IND 8: LT TEST‘ 
is located on the left forward panel in each 
cockpit. The pushbutton switch, when de- 
pressed, illuminates the landing gear lever 
red light, all annunciator panel lights, the 
right and left nacelle fire warning lights, 
fuel boost pump lights, and actuates the 
gear warning tone in the headsets. This 
switch is also used to test the operation of 
the dual liquid nitrogen indicator which is 
located in the forward cockpit. When the 
aircraft is airborne, depressing the push- 
button switch illuminates the three green 
landing gear position lights for test. 

Generator Out Indicator Lights 

The L GENERATOR OUT and R GENER- 
ATOR OUT indicator lights are located on 
the annunciator panels and illuminate when 
the respective generator is not furnishing‘ 
power to the respective generator bus. 

1-34 
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TransFormer—Rectifier—Out Indicator Lights 

The L XFMR —RECT OUT and R XFMR- 
RECT OUT indicator lights are located on 
the annunciator panels‘ and illumivnate to 
indicate that the respective transformer-- 
rectifier is not furnishing dc power to the 
dc buses. '

- 

Inverter Out indicator Lights . 

Three inverter out lights, labeled NO. 1 

INVERTER OUT, NO. 2 INVERTER OUT 
and NO. 3 INVERTER OUT, are installed 
on the annunciator panel in each cockpit. 
When illuminated, the respective light in-r 
dicates that the inverter busvoltage is.be- 
low minimum. When NO. 1 INVERTER 
OUT or NO. 3 INVERTER OUT light illum- 
inates, the inverter load may be transferred 
to the No. 2 inverter if operative, by placing 
the respective failed inverter switch to the 
EMER position. The light will extinguish 
after load transfer is accomplished. If 
both NO. 1 INVERTER OUT and NO. 3 IN- A 

VERTER OUT lights illuminate, one in— 
verter load only can be transferred to the 
No. 2 inverter. 

Emergency-Battery-On indicator Lights 

The emergency-battery on lights,_ labeled 
EMER BAT ON, are located on the annun— 
ciator panels. The lights illuminate when 
the battery is furnishing power to the es— I 

sential bus. 

HYDRAULIC POWER SUPP LY SYSTEMS 

Four separate hydraulic systems are in— 
stalled on the aircraft, each with its own 
pressurized reservoir and engine—driven 
purnp. Hydraulic fluid is cooled by fuel—'- 
oil heat. exchangers, using the aircraft fuel 
supply as the cooling agent. The A and B 
hydraulic systems provide power for op- 
erating the flight controls. The L and R
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L & R HYDRAULIC POWER SUPPLY SYSTEM 
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systems provide power for all other hy- 
draulic requirements of the aircraft. Under 
normal operating conditions, the systems 
are independent of one another. The L hy- 
draulic system provideshydraulic power to . 

the left engine air inlet control, the landing 
gear (including uplocks and door cylinders), 
normal brakes, in-flight refueling door, 
UHF retractable antenna, and normal nose- 
wheel steering. The R hydraulic system 
provides hydraulic power to the right air 
inlet control, alternate brakes, nosewheel 
steering, refueling door and landing gear 
(emergency retraction only) when the L hy- 
draulic system has failed. If the R hydrau- 
lic system is used for emergency operation 
of the brakes, the anti-skid feature will be 
inoperative. 

A reserve oil supply for the A and B hy- 
draulic systems is contained in an 8.5- 
gallon (usable) reserve tank mounted in fuel 
tank No. 4. The reserve hydraulic oil is 
transferred bygravity flow and nitrogen 
pressure through solenoid-operated shutoff 
valves to either the A or B hydrauic system, 
as selected by a cockpit switch.‘ 

Note
V 

Reserve hydraulic fluid is to be 
used only to supply the operative 
A or B system in the event of 
malfunctionof the other system. 

Hydrouiic Reserve Oil Switch 

The hydraulic reserve oil switch, placarded HYD RES, is mounted on the left side of the 
annunciator panel. It is a three-position 
switch, guarded in the center OFF position._ 
In the A position, solenoid-operated shutoff 
valves are opened to the A hydraulic system 
suction and tank vent lines, allowing the re- 
serve hydraulic fluid to supply the A system, 
as needed, up to approximately 0.3 ga]lon_ 
per minute. In the B position, the solenoid 
valves to the B system are '

p

\ 

TA-12 ' SECTION I 

opened and the reserve fluid will supply the 
B system. Power for the valvesis fur- 
nished from the essential dc bus. 

Hydraulic System Pressure Gages 

One quad-indicating hydraulic pressure 
gageis installed on the right side of each 
instrument panel. (The left side of the gage 
indicates hydraulic pressure of the L and R 
systems and the right side of the gage indi- 
cates hydraulic pressure of the A and B 
system. The gage is calibrated in 100 psi 
increments from O to 4000 psi. Pressure 
indication on the gages is accomplished by 
means of remote transmitters in the indi- 
vidual systems. Power is furnishediby the 
No. 2 instrument transformer. -- 

Hydroulic System Warning Lights 

Four hydraulic warning lights are located 
on the annunciator panel. The or VB HYD LOW lights will illuminate when the ‘pres- 
sure in the respective system drops below 
2200 _+_-_ 150 psi and/or the quantity is less 
than l-1/4;}-_ 1/8 gallons. The L or R HYD 
LOW light will illurninate when the respec- 
tive reservoir quantity is less than ‘l-l/4 + 
l/8 gallons. Power for the lights is fur- _ 
nished by the essential dc bus. 

FLIGHT CONTROL SYSTEM 
The cockpit flight controls consist of con- 
ventional control sticks and rudder pedals. 
The delta wing configuration utilizes elevons 
instead of separate aileron and elevator 
control surfaces. The elevons, moving to- 
gether in the same direction function as 
elevators and when moving in opposite di- 
rections function as ailerons. Each elevon 
consists of an inboard and outboard panel 
with the inboard panel located between the 
fuselage and the nacelle and the outboard 
panel outboard of the nacelle. Both panels 
on one side function as a single unit, with 
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FLIGHT CONTROL SYSTEM (Inboard Elevons) 
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the servo input to the outboard elevon con- 
nected directly to the inboard elevonlsurface. 
The dual canted rudders are full-moving, 
one-piece, pivoting surfaces with a small 
fixed stub at the junction of the vertical 
surface and the nacelle. Deflection and 
control of the elevons and rudders is by 
means of dual, full hydraulic, irreversible 
actuating systems. Control surface travel 
limits are as follows: 

Rudders Elevons 

Pitch ll deg. down 
24 deg up 

Roll 12 deg down 
12 deg up 

20 deg down 
35 deg up 

Pitch plus Roll 

Yaw Z0 deg left 
Z0 deg right 

Manually operated mechanical stops are in— ' 

corporated in the cockpit mechanism to 
limit the surface movement at high speed. 
Elevon travel in roll is limited to 7 degrees 
up, 7 degrees down, and rudder travel is 
limited to l0 degrees right, l0 degrees left. 

An additional stop is installed in each rud- 
der servo package to limit rudder travel. 
‘These stops are electrically controlled and 
hydraulically operated by separate electrical 
and hydraulic systems. If no electrical 
power is available, the rudders will be 
limited to approximately 10 degrees L and 
R travel. If electrical power is available 
to one stop, that rudder only will have the 
full 20 degrees L and R travel available. 
The rudder cable must be stretched to ob- 
tain this travel, causing a noticeable in- 
crease in rudder pedal force.

p 

CABLE SYSTEM 

Cable systems are utilized to transfer con- 
trol movements from the control sticks and 
rudder pedals to the flight control mechan- 
isms. The pitch and roll axis cable sys- 
tems are duplicated from the aft cockpit 
only to the mixing mechanism in the aft 
fuselage. The rudder system has two~sep— 
arate closed loop single cable systems, one 
to each rudder. Cable tension regulators 
and slack absorbers are incorporated in the 
cable systems. 

ARTIFICIAL FEEL SYSTEM 

The use of a fully powered, irreversible 
control system for actuation of the surfaces 
prevents air loads and resulting "feel" 
from reaching the cockpit controls. There- 
fore, feel springs are installed in each of 
the pitch, roll, and yaw axis mechanical 
control mechanisms to provide an artificial 
sense of control feel.. The springs apply 
loads to the pilot controls in proportion to 
the degree of control deflection. 

TRIM CONTROL SYSTEM 

Flight control trim is accomplished by de- 
flecting the control surfaces through the 
use of electrical trim actuators. The roll 
and pitch trim actuators are located down- 
stream of the feel springs so stick position 
remains neutral, irrespective of the amount 
of trim. The trim actuator and feel spring 
location is combined in the rudder mechan- 
ism and yaw trim is reflected by rudder 
pedal position. i 

Travel limits of the trim system are 3-1/Z 
degrees down to 6-l/2 degrees up in pitch; 
4.5 degrees up and down leach side) in roll; 
and 10 degrees left to l0 degrees right in 
yaw. Trim position indicators are provided 
for each axis. Trim rates are as follows: 

1-41 
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Pitcll Roll Yaw 

1.120/sec. .40/sec. l.l0/sec. 

Automatic pitch trim uses a separate, slow 
speed motor for auto trim when the autopilot 
is engaged and mach trim when the autopilot 
is not engaged. This trim motor operates 
at one-tenth the rate of the manual trim 
motor, or .1120/sec. 

CONTROL STIC KS 

The control sticks are mechanically con- 
nected by torque tubes, pushrods, bell- 
cranks, and cables to the dual cable system 
which operates the roll and pitch quadrants 
in the aft fuselage tailcone. . Mechanical 
pushrod linkages mix the control movements 
and position dual hydraulic control valves. 
These valves direct both A and B system 
hydraulic pressures to the inboard elevon 
actuating cylinders. 

Pushrods, bellcranks, and torque tubes 
transfer inboard elevon deflection to posi- 
tion the outboard dual hydraulic control 
valves. These valves direct both A and B 
system hydraulic pressure to the outboard 
elevon actuating cylinders. A pushrod 
followup system closes off the flow of hy-. 
draulic fluid to the actuators when the de- 
sired elevon deflection is obtained. Located 
on each control stick grip are pitch and yaw 
trim switches, a combination nosewheel 
steering and autopilot control stick command 
button, a microphone switch for both inter- 
phone and radio transmission, an autopilot 
disconnect switch, and an in-flight refueling 
disconnect switch. 

1-42
Z 

RU DDER PEDALS 

Primary control for the rudders consists 
of conventional rudder pedals mechanically 
connected" by cables, bellcranks, and push- 
rods to hydraulic control valves at the rud- 
der hydraulic actuators. The rudder pedals 
are released for adjustment by pulling the 
T-handle, labeled PEDAL ADJ, located at 
the bottom of the respective cockpit lower 
instrument panel.. Wheel brakes are con- 
trolled conventionally by toe action on the 
rudder pedals; refer to Wheel Brake System, 
this section. Rudder pedal. movement also 
controls nosewheel steering; refer to Nose- 
wheel Steering System, this section. 

The pedals in the forward cockpit are hinged 
to fold inboard and upward, to provide ad- 
ditional foot space on the cockpit floor. 

Pitch and Yaw Trim Switches 

Pitch and yaw trim control is provided by 
a spring-loaded, four-position, thumb- 
actuated switch installed on each control 
stick grip. The switch positions are center 
OFF, LEFT, RIGHT, NOSE UP, and NOSE 
DOWN. The switches control trim motors 
powered by the right generator bus through 
the 28 volt trim actuator transformer and 
trim power bus.

_ 

Note 

The trim power switches must be 
in the ON position before the pitch, 
roll, and yaw trim switches will

l 

operate. 

The aft cockpit trim switch is capable of 
overriding the forward cockpit switch. 
Lateral movement of either switch to the 
left corrects for right yaw and lateral move- 
ment to the right corrects for left yaw. 
Forward movement of either switch produces 
down elevon operation of the trim motors 
and actuators (aircraft nose down). Aft 
movement moves the elevons up (aircraft 
nose up). 

Approved for Release: 2017/07/25 C06230172



Approved for Release: 2017/07/25 C06230172 
TA-I2 SECTION I 

CONTROL STICK GRIP (Both Cockpits) 

3705-7 

TOP VIEW 

-—-2 

]..__ 

9653 

FRONT VIEW 

1 TRANSMITIER - INTERPHONE CONTROL SWITCH 

_ 

2 CONTROL STICK COMMAND - NOSEINHEEL STEERING BUTTON 
3 PITCH AND YAW TRIM SWITCH 
4 EMERGENCY AUTOPILOT DISENGAGE SWITCH 

AND AIR REFUEL DISCONNECT . 

Figure I-20 
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‘ 

Trim Power Switches 

The trim power switch, installed on the
V 

annunciator panel in each cockpit, has two 
positions, ON and OFF. Both the forward 
and aft cockpit switches must be in the ON 
position for the system to be operative. To 
prevent inadvertent movement, the switches 
must first be pulled out before they can be 
moved from ON to OFF. When in the ON 
position, the right generator bus power is 
provided to the roll, pitch, and yaw trim 
actuators. The trim power circuit breaker 
is located in the electrical load center_and 
is not available to the pilots.

' 

Roll Trim Switches 

A three—position roll trim switch isiinstalled 
just forward of each throttle. quadrant. The 
switch positions left and right are indicated 
by arrows. The switch is spring—1oaded to 
center. When either switch is held in the 
right position, the roll trim motor actuates 
to move the right elevons up and the left 
elevons down. Actuation of the switch to 
the left position moves the right elevons 
down and left elevons up. The aft cockpit , 

switch is capable of overriding the forward 
cockpit switch. 28-volt ac power is fur- 
nished by the trim power bus. 

Rudder—Synchronizction Switches . 

A three—position rudder synchronization 
switch is installed just forward of each 
throttle quadrant. The switch positions 
(left and right) are indicated by arrows. 
The switches are spring-loaded to center. 
When in the left and right positions the 
switches provide electrical power to the 
right rudder trirn motor which moves the 
right rudder to agree with the position of 
the left. Rudder synchronization is obtained 
by superimposing the L and R pointer on the 
yaw trim gage. The aft cockpit switch is 
capable of overriding the forward cockpit 
switch. 28-volt ac power is furnished by 
the trim power bus. 

1-44 

Roll, Pitch, and Yaw Trim Indicators 

Separate roll, pitch and yaw indicators are 
installed on the left side of each instrument 
panel. The ROLL trim indicators use a 
double—ended pointer to display the amount 
of differential roll trim from 0 to 9 degrees. 
The PITCH trim indicators display the 
amount:of pitch trim from 5 degrees nose- 
down to~,l'O degrees nose—up, although only 
8-l/2 -degrees nose-up trim is available. 
The YAW trim indicators use two separate 
pointers, one for each rudder and marked 
R and L, to, display the arnount of yaw trim 
from 10 degrees left to 10 degrees right. 
Rudder synchronization is obtained by 
superimposing the L and R pointers on the 
indicators. 26-volt ac power for the indi- 
cators is normally furnished by the No. 2 
instrument transformer and the No. 3 in- 
verter. 

Surface Limiting Control Handles 

Interconnected T—handles are located on the 
annunciator panel. When either handle is 
turned 90 degrees counterclockwise and re- 
leased, the mechanical stops in the roll and 
yaw axis of the cockpit control system are 
activated. This action also opens an elec- 
trical switch which de-energizes a solenoid- 
operated valve in each rudder servo pack- 
age and activates the servo package rudder 
stops. When either handle is pulled out and 
rotated 90 degrees clockwise, the mechan- 
ical stops in the-cockpit are released and 
the solenoid is energized, releasing the 
servo package stops. 

Surface Limiter Indicator Lights 

When speed exceeds Mach 0.5, the SUR- 
FACE LINIITER indicator lights- illuminate 
on the annunciator panels until either sur- ' 

face limiter handle is released. If the 
speed is less than Mach 0.5 and the surface 
limiters are ‘on, the SURFACE LIMITER 
indicator lights illuminate until either,sur- 
face limiter handle is pulled out. Power 
for the lights is furnished by the essential 
dc bus. , 
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AUTOMATIC FLIGHT CONTROL SYSTEM 

The automatic flight control system includes 
stability augmentation, autopilot, Mach ' 

trim, and air data systems, plus additional 
subsystems furnishing attitude and navi- 
gational course inputs for the autopilot. The 
air data system furnishes signals to the _ 

autopilot, Mach trim, and inertial naviga- 
tional systems. The stability augmentation 
system supplies signals to the hydraulic 
servos that operate the control surfaces. 
The Mach trim system furnishes signals to 
the slow—speed motor on the pitch trim ac- 
tuator. The inertial navigation system sup- 
plies attitude and navigational course inputs 
for the autopilot. Heading and attitude re- 
ference signals for the autopilot are also 
supplied by the FR S. The autopilot moves 
the aircraft hydraulic servos through the 
stability augmentation system. For further 
information on the autopilot and inertial 
navigation systems, refer to Section IV. 

STABILITY AUGNIENTATI ON SYSTEM 
The three-axes stability augmentation sys- 
tem (SAS) is a combination of electronic‘ " 

and hydraulic equipment which augments the 
inherent stability of the aircraft. It is de- 
signed foroptimum performance at the _ 

basic mission cruise‘ speed and altitude, but 
it also provides improved stability for in- 
flight refueling, landing,- and takeoff. The 
SAS is part=of theaircraft basic control'sys- 
tem and is normally used for all flight con- 
ditions.» ' 

, 

‘ 

.

‘ 

Dual electronic channels are provided for 
all axes, and a monitor channel is provided 
for both the .pitch and yaw axes. Logic cir- 
cuits compare the functioning of each pitch 
and yaw channel and automatically eliminate 
a failed chan_nel._ 'The pilots are provided 
with a visual warning on the annunciator 
panel of a failed channel. The monitor ' 

channels for the pitch and yaw axes are 
powered by inverter 3. I ' 

In the roll axis, each charmel controls the ~ 

elevons on only one side of the aircraft. 
The pilot may select a single channel if de- 
sired. Reliability is provided through dual 
hydraulic and inverter supplies. iEach 
active channel in each axis is powered by 
separate supplies so that the two halves of 
each system are operated independently. 
A simulated logic circuit is provided for 
the r-oll channel to warn of a malfunction 
and to disconnect the two channels. A sep- 
arate gyro system is provided for each 
channel in each ax-is.~ The design is such 
that no single failure except overheating of 
a.complete gyro package ,can cause loss of 
all channels in one axis. Even if this oc- 
curred, it is unlikely ‘that all of the gyros 
in the package would fail simultaneously. 

STABILITY AUGMENTATION PITCH AXIS 

Two independent active channels termed A 
and B provide the desired control through 
two pairs of tandem servos. There is one 
pair of -servos on each side of the aircraft. 
The servos are in series with the autopilot 
and the pilot's control movements. Damp- 
ing signals to the elevons do not move the 
control stick. Each A and B channel drives 
one servo on the left side of the aircraft 
and one on the right side. The A channel 
uses the A hydraulic system and the B chan- 
nel uses the B hydraulic system. This 
avoids loss of both channels in case of 
failure of either the A or B hydraulic sys- 
tems. The sensors for the pitch axis are 
rate gyros located in tank No. 3. The 
gyros provide signals in proportion to the 
rate of pitch attitude change of the aircraft. 
Phasing of the gyro signals is such that an 
angular pitch motion produces elevon move- 
ment to oppose and restrict attitude change. 
The system will take corrective action 

' ‘rapidly in the event of a gust disturbance. 
Pilot inputs are also opposed; however, the 
elevon motion produced by the SAS is de- 
signed to aid the pilot in avoiding overcon— 
trol and irnprove the handling qualities of 
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the aircraft. The logic circuit is able to 
isolate a SAS failure in either the electronics 
or the servos. When a malfunction is iso- 
lated, the failed channel will disengage and 
the system continues in operation on a single 
channel. Malfunctioning and disengaging of 
channels is indicated to the pilots by indi- 
cator lights. The pitch axis can command 
a maximum elevon surface travel of 2.5 de- 
grees up to 6.5 degrees down. Dual or sin- 
gle channel operation produces the same 
corrective action of the elevon surface. 
Power for A channel is from the A phase 
of No. 1 inverter bus. Power for B chan- 
nel is from the"A phase of No. Z inverter 
and MON channel power is from the B phase 
of the No. 3 inverter. Each power source 
is protected by individual circuit breakers 
in the forward cockpit. 

STABILITY AUGMENTATION YAW AXIS 
The yaw axis of the SAS is very similar to 
the pitch axis, using two independent A and 
B channels and a monitor channel. There 
is one pair of hydraulic servos for each 
rudder, each pair mounted in a whiffletree 
arrangement. Damping signals to the"rud- 
der do not move the rudder pedals. Each 
A and B channel drives one servo on each 
side of the aircraft. The A hydraulic sys- 
tem is connected to A channel and the B 
hydraulic system to B channel. The rate 
gyro sensors for the three channels are 
identical to the pitch rate gyros, except for 
the physical orientation to sense yawing 
motions. A "Hi Pass" filter circuit is in- 
stalled to allow passage of normal short 
term damping ‘signals, but will stop the sig- 
nals when a deliberate turn is made. A 
lateral accelerometer sensor is also used 
in each channel of the yaw axis to minimize 
steady—state sideislip caused by an engine 
failure until the pilot can retrim the rud- 
ders. The logic circuit is identical to the 
pitch axis and functions in thesame manner.‘ 
The yaw axis can produce a maximum rud- 
der travel of 8 degrees left to 8 degrees 
right (each surface). Corrective surface 

motion is the same regardless of one or 
two—channel operation. Power for the A 
channel is from the B phase of inverter 1, 
for the Bchannel from the B phase of in- 
verter 2, and for the monitor channel\ from 
the B phase of inverter 3. The circuitry 
from each power source is protected by in- 
dividual circuit breakers. 

STABILITY AUGMENTATION ROLL AXIS 

The reliability requirements for the roll 
axis are not as severe as for-pitch andpyaw; 
therefore, less-complicated circuitry and 
components are used. The roll axis has 
two independent channels, each operating 
the elevons on one side of the aircraft. The 
A channel positions the left elevon surfaces 
and operates from the A hydraulic system; 
the B channel positions the right -elevon 
surfaces and operates from the B hydraulic 
system. Each charmel can be operated in- 
dividually. There is no monitor channel as 
such; there is, however, a simulated logic 
circuit to disengage both channels and il- 
lurninate a light on the SAS panel if a roll 
channel malfunctions. Although the system 
gain is the same as for two-channel oper- 
ation, roll control is not symmetrical. 
Coupling into the yaw and pitch axes is pos- 
sible, but the systems operating in those 
axes minimize undesirable aircraft motion. 
Maximum elevon travel in the roll axis is 
2 degrees up to Z degrees down (each side), 
for a total of 4 degrees differential with 
both systems operating. Power for A chan- 
nel is from the C phase of inverter l, and 
power for the B channel from the C phase 
of inverter Z. 

STABILITY AUGMENTATION SYSTEM (SAS) 
CONTROL PANELS ' 

The SAS control panel on each right console 
contains six channel engage switches, A and 
B channels for the pitch, roll and yaw axes. 
The panels also contain a press—to-test 
switch and six indicator lights for the A, B, 

1-47 

Approved for Release: 2017/07/25 C06230172 _



Approved for Release: 2017/07/25 C06230172 
SECTION I TA-12 

and MON channels in the pitch and yaw axes. 
Three guarded switches for the backup pitch 
damper, pitch logic override, and yaw logic 
override are located on the lower instru- 
ment panel and right side of thecenter con- 
sole. Individual circuit breakers are lo- 
cated on both right and left consoles. 

Aft Cockpit Stability Augmentation System 
Override Panel 

The aft cockpit SAS panel also contains an 
additional panel with five lights and a toggle 
switch. The switch is labeled OVERRIDE 
CONTROL and has two positions, FWD (up) 
and AFT (down). The five lights are iden- 
tified as follows: one each for A and B 
channels of the pitch logic override circuit, 
one each for the yaw logic override circuit, 
and one for the backup pitch damper. When 
the switch is in the FWD position, it allows 
the aft cockpit pilot to determine the posi- 
tion of the pitch logic override, yaw logic 
override, and backup pitch damper switches 
in the forward cockpit by observing which 
of the lights are illuminated. When the aft 
cockpit pilot moves the switch to the AFT 
position, control of the BUPD and logic 
override circuits is transferred to the aft 
cockpit and the five lights indicate aft cock- 
pit switch positions. 

Channei Engage Switches 

There are six channel engage toggle switches 
on each SAS control panel. One pair is pro- 
vided for each axis, pitch, roll, and yaw. 
The forward switch of each pair controls 
the A channel and the rear switch controls 
the B channel. The forward cockpit switches 
have two positions, ON (forward) and OFF 
(aft). The aft cockpit switches have three 
positions, ON (forward), NORM (center), 
and OFF (aft). The NORM position on the

_ 

aft cockpit switches allows the forward 
cockpit pilot to assume control of the chan- 
nel engage switches. When the aft cockpit 
switches are in the ON or OFF position 
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they override the forward cockpit switches. 
When electrical power is on the aircraft 
and the channel engage switches are OFF, 
the SAS electronics are powered but the 
channel servos are not engaged with the 
control system. Moving the switches to 
the ON position engages the SAS servos, 
provided that the recycle light is extin- 
guished. If the light is on, the light must 
be depressed before engagement is possible 

Reczcie indicator Lights 

Six recycle indicator lights are located on 
the SAS control panel on each right console 
adjacent to the pitch and yaw channel en- 
gage switches. One light is provided for 
each A, B, and MON channel in the pitch 
and yaw axes. When the channel switch is 
on and the light is not illuminated the chan- 
nel is functioning properly. If the light is 
illuminated, it indicates that the channel 
has disengaged and the light may be de- 
pressed to recycle the channel. If the 
failure is momentary, the channel will re- 
engage; if the light reillurninates, it indi- 
cates that the channel is malfunctioning. 
(It is. not necessary to turn the channel en- 
gage switch off in a malfunctioning channel 
because the light indicates automatic dis- 
engagement. )_ 

Note 

The recycle indicator light should 
be pressed down firmly and re- 
leased. If the recycle light is 
held down, a control surface 
transient will occur if a hardover 
servo condition exists in that 
channel. Refer to Section HI for 
additional information. 

The six recycle lights will illuminate when 
electrical power is first applied to the air- 
craft. The channel switches must be on 
and the recycle lights must be presed to 
engage the channel electronics with the 
servos. When engaged and operating, the 
channel lights will be out. 
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Roll Chonnei Disengoge Light 

A single roll channel disengage light is lo- 
cated between the two roll channel switches 
on the forward cockpit SAS panel, andthe 
forward of the two switches on the SAS 
panel in the aft cockpit. When illuminated, 
the light indicates that both roll channels 
have disengaged. This disengagement re- 
sults when the roll servo chamiel outputs 
differ by more than an amount equivalent to 
0.6 degree surface deflection. When op- 
erating on a single roll channel the light 
will not be illuminated and disengagement 
in the event of a failure is not provided. The 
switch must be ON for the active channel 
and OFF for the malfunctioning channel. 

Light Test Switch 

A pushbutton light test switch is‘ located in 
the center of each SAS control panel. De- 
pressing the pushbutton illuminates the six 
recycle lights and one roll disengage light ' 

for test. 

SAS Pitch Logic Override Switch
I 

The SAS pitch logic override switch is a 
guarded, three—po_sition switch, located on 
each annunciator panel. Placing the switch 
in the A (up) position eliminates the logic - 

circuit and selects A-channel operation. In 
the B (down) position, the logic circuit is 
eliminated, and B-channel operation is se- 
lected. When the switch is in the center, 
guarded OFF position, the logic circuit 
functions normally. The override switch is 
only used as an emergency control. The 
switch must be placed in either the A or B 
position when the BUPD is used. 

SAS Yow Logic Override Switch 

The three-position SAS yaw logic override, 
switch is located on each annunciator panel. 
The switch is guarded in the OFF position. 
The A (up) position eliminates the logic cir- 

cuit and selects A—channe1 operation. The 
B (down) position eliminates the logic cir- 
cuit and selects B-channel operation. The 
override .switch is only used as an emer— 
gency procedure.

i 

BACKUP PITC H DAMPER 

The primary purpose of the backup pitch 
damper (BUPD) is to provide an emergency 
system for pitch stability augmentation dur- 
ing refueling and landing approach. It is 
used in case the SAS pitch channels are un- 
usable due to electronics malfunction or 
overheating of the pitch gyro package. The 
system is optimized for use at light weight, 
aft center of gravity, and subsonic speeds

_ 

from 0.3 to 0.8 Mach number; it is not in- 
tended as an emergency backup system dur- 
ing cruise.» 

Backup Pitch Damper Switch 

A guarded BUPD switch is located on each 
annunciator panel. It is guarded in the OFF 
position. When in the ON position, the 
backup gyro located in the electronics com- 
partment supplies pitch rate signals through 
an independent electronic channel to either 
the A or B servo, depending on which is 
selected by the pitch logic override switch. 

MACH TRIM SYSTEM -

.

, 

In the transonic region in this aircraft, the 
variation of elevon angle with Mach number 
is such that it would normally require the 
pilot to use nose-up trim with increasing 
Mach number. This characteristic is re- 
ferred to as "speed instability". To com- 
pensate for this, the Mach trim system is 
incorporated in the aircraft control system 
to slowly drive the trailing edge of the 
elevons upward as Mach number increases, 
thus providing artificial stability by re- 
quiring the pilot to apply nose-down trim as 
Mach number increases. The system op- 
erates between Mach 0.2 and 1.5 on a sched- 
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ule which varies with Mach number in the 
8-l/2 degrees nose-up and 5 degrees nose- 
down trim limits range of the elevons. The 
trim change rate is 15 degrees per Mach be- 
tween 0.95 and 1.30 Mach, and 5 degrees 
per Mach between 0.2 and 0.95 Mach and be- 
tween 1.3 and 1.5 Mach. Signal input to the 
Mach trim system is obtained from the air 
data computer and the electronic components 
associated with the system are located in 
the autopilot electronic component assembly. 
The system is operative whether or not any 
SAS channel is engaged; however, the Mach 
trim system does not function when the pitch 
autopilot is engaged. The only controls over 
the system are the circuit breakers in the 
forward cockpit which should be pulled in the 
event of an air data computer malfunction to 
prevent undesirable Mach trim effects. 
Power for Mach trim is furnished by the 
No. l or No. 3 inverters, and the essential 
dc bus. -- 

PITOT -STATIC SYSTEM 

Three-pitot-static systems supply the total - 

and static pressures necessary to operate 
the basic flight instrmnents and air data 
system components. Normally, the pres- 
sures are sensed by an electrically heated 
probe mounted on the nose of the aircraft. 
The pitot orifice of the probe isvdivided in- 
side the head to provide two separate pres- 
sure sources. It also has two circumfer- 
ential sets of four static pressure ports 
each. One pitot and the aft set of static 
ports supply pressure signals to the air 
data computer system; the other set of 
pickups supply the normal ship system pitot 
and static pressure directly to the speed 
sensors on the ejection seats, the altimeters, 
the rate of climb, and airspeed indicators. 
An offset head on the left side of the probe 
provides yaw and pitch pressure signals to 
the stall warning light sensor. An alternate 
pitot-static source is available from the 
flight recorder system for flight instruments 
in the forward cockpit. 
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Pifot Heat Switches 

The heating elements of the nose and flight 
recorder probes are controlled by two OFF- 
ON pitot heat switches, located on the an- 
nunciator panel in each cockpit. Power is 
furnished by the left ac generator bus. 

Pifot Pressure Selector Lever 

The pitot pressure selector lever is located 
on the forward cockpit right trim panel. It 

is normally safety wired in the NORMAL 
position. In the event of a malfunction of 
the normal pitot-static position system, the 
lever may be moved to .ALT position. ' This 
furnishes pitot-static pressure from the 
flight recorder system. to the altimeter, 
the rate of climb and the airspeed indicator 
in the front cockpit only. 

Piiot Heat Indicator Lights 

A . pitot heat indicator light labeled PITOT 
HEAT, is located on each annunciator panel. 
When illurninated, the light indicates that 
the pitot heat switch is not in the correct 
position for the aircraft altitude. Power 
for the lights is furnished by the essential 
dc bus. _ 

AIR DATA COMPUT ER 

The air data computer performs two func- 
tions, computation and display. The total 
and static pressures from the pitot-static 
probe are converted into the electrical 
signals required for the pilot triple display 
indicators and for the automatic flight con- 
trol and inertial navigation systems. The 
ports which supply pressure to the air data 
computer are separate from those that fur- 
nish pressure to the basic flight instruments, 
therefore, failure of the air data computer 
pressure sourcewill not leave the pilot with- 
out the necessary altitude, vertical velocity, 
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or airspeed information to fly the aircraft; 
The air data computer converts pitot—static 
pressures into proportional rotary shaft 
positions which are equivalent to pressure 
altitude and dynamic pressure. These shaft 
positions are combined in a mechanical 
analog computer made up of cams, gears, 
and differentials to drive the output functions 
Outputs of the air data computer and the 
using equipment are as listed below: 

OUTPUTS USING EQUIPMENT 
Pres sure Altitude 

T riple -Di splay 
Indicator ' 

Equivalent Air sp e ed 

Mach 

Mach 
Mach Rate Autopilot 

Altitude 

Dynamic Pres sure 
I Mach Trim System Mach ~ 

Pressure Altitude 
. .

Q 

Inertial Navigator 
C omput e r 

Power for the air data computer is furnished 
either by inverter l or 3, as selected by the 
autopilot selector switch. 

Trip|e-Disp|oZ-I ndicclfors 

Triple—disp1ay indicators (TDI) are installed 
on each instrument panel. The indicators 
present digital indications of altitude in,5_O-. 
foot increments, Mach number in 0.014 
Mach increments, and equivalent airspeed . 

in l-knot increments. Altitude readout 
range is -1000 to ll0,000 feet; Mach range 
is 0.2 to 3.5; and speed range is-100 to 560 
KEAS at sea level (decreasing to 466 KEAS 
at Mach 2.5 and 460 KEAS at Mach 3.2. )' If 
the ADC loses power, an OFF flag appears 
on the face of each indicator. 
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Note ‘ 

If KEAS indications oscillate be- 
tween two values on the high end 
of the range, it is an indication 
that the indicator limit is being 
approached. 

» WARNING
. 

' The digital speed and altitude in- 
dications are primarily used for 
aircraft control above FL 180 and 
to maintain proper airspeed con- 
trol during climbs to FL 180. 
Pitot-static instruments shall be 
used in the landing pattern, during 
takeoff until proper climb schedule 
is established on the TDI, and 
during all simulated or actual in- a 

strurnent flight below FL 180. ' 

During subsonic flight pitot-static 
instruments should be consulted 
frequently to confirm correct air‘ 
data system operation. 

INSTRUMENTS 

For information regarding instruments that 
are an integral part of a particular system, 
refer to applicable paragraphs in this sec-_ 
tion and Section IV. < 

Airspeed—Moch Meter ’_ 

A combination airspeed and Mach meter 
operating directly from pitot-static pres- 
sure is installed inthe basic sixflight in- 
strument group on*ea'ch instrument panel. 
This. is‘ a Aspecialulinvstprument with airspeed 
and Mach numberlirfanges compatible with 
aircraftperformance. “Mach number and 
airspeed-are simultaneously read on the 
window and outer index, respectively. A 
lirnit airspeed needle (white-barred) shows 
the airspeed limit of the aircraft. The 
actual airspeed limit is an equivalent air- 
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speed; however, the limit is shown as indi- 
cated airspeed, the needle varying with alti- 
tude to read the indicated airspeed that 
converts to limit equivalent airspeed. 

Altimeter 

A sensitive ‘pressure altimeter is installed 
on each instrument panel. In addition to the 
1000»-foot and 100-£001: pointers, it also has

‘ 

a 10,000-foot indicator. This pointer ex- 
tends to the edge of the dial with a triangular 
marker at its extremity. The center disc 
has a cutout through which black and yellow 
warning stripes appear at altitudes below 
16,000 feet. The barometric pressure 
scale isin a cutout at the right side and is 
set by a knob located at the lower left side 
ofthe instrument. i 

Attitude lndicotor 

An attitude indicator, located on the instru- 
ment panel in each cockpit, combines the 
functions of an attitude indicator and a turn 
and slip indicator. Pitch and roll signals 
from the INS or FRS are connected to each 
indicator through an ATT/AP ‘select switch 
that is located on each instrument panel. . 

Control is transferred from one cockpit to 
the other bymoving the TACAN/INSTR trans- 
fer switch on the left consolein either cock- 
pit. The incoming signals are used to posi- 
tion an attitude sphere that has unrestricted 
motion, allowing pitch and roll presentation 
through 360 degrees. The sphere moves 
behind a miniature aircraft silhouette fixed 
at the center of the instrument. A pitch 
trim knob allows manual positioning of the 
sphere in pitch with relation to the miniature 
aircraft. Pitch angle is displayed by the 
relationship of the miniature aircraft to 
markings located on the sphere. The sphere 
is marked with a horizon line, small dots 
for 5 degree increments, _short lines for 10 
degree increments, numeral markers for 
each 30 degree increments, and large dots ~ 

to indicate the poles. Bank angle is shown 

at the bottom circumference of the instru- 
ment. Ten degree graduations are provided 
for anglesto 30 degrees, and 30 degree 
graduations for angles up to 90-degrees of 
bank. The turn and slip indicator is mounted 
at the bottom of the attitude indicator, and 
is centered with the vertical axis. A de- 
flection of one needle width indicates a four 
minute 360. degree standard turn. The rate 
of turn transmitter receives power from the 
essential dc bus. Bank and pitch steering 
bars and a glideslope needle which are 
visible -when the instrument is deenergized, 
are not used and are out of view when the 
instrument‘ is energized. i 

Stcmdby Attitude Indicators 

A standby attitude indicator located on each 
instrument panel provides the pilot with an 
independent attitude reference. It contains 
a sphere inscribed with an artificial horizon 
and calibrated in degrees of aircraft angle 
of pitch. The globe is detailed to represent 
the sky-and earth areas, and is capable of 
rotating to indicate pitch angles of + 82 de- 
grees and roll angles of 360 degrees. The 
bank angle scale is marked on the outer 
periphery. A pitch reference adjustment 
knob is provided on the lower right corner 
of the instrument for positioning the re- 
ference bar as desired. A fast erect push- 
button is located adjacent to the throttles 
in each cockpit. ~

' 

CAUTION 
Do not hold fast erect button for 
more than 45'seconds to prevent 
overheating of fast erect motor.‘ 

The OFF flag will be visible whenever 
power to the indicator is interrupted. This 
instrument has its own self-contained’ gyro

_ 

and is not dependent on another reference 
source. 
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NAVIGATION INSTRUMENTS 

TA-T2 

ATTITUDE INDICATOR 

NOTE 
THE ATl'/AP SELECT swncu DETERMINES wmcn 
SYSTEM NAV OR FRS SUPPLIES PITCH AND ROLL 

HORIZONTAL SITUATION INDICATOR 
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NAV. MAG TACAN 
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TO - FROM L OUT OF VIEW OUT OF VIEW TACAN 
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I I 
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DIGITAL 
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SERVOED TO MANUALLY SET TO 
LUBBER LINE SELECT.TACAN COURSE 

BANK DIRECTOR NEEDLE 
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'N°'°AT°R PITCH DIRECTOR NEEDLE OUT OF VIEW - NOT USED P j 
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I I 
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TA—lZ SECTION I 

HORIZONTAL SITUATION lNDlCATOR (HSI) 

There is a horizontal situation indicator lo- 
cated on the instrument panel in each cock- 
pit. Each HSI visually presents information 
from Tacan, ADF, INS and FRS. Display 
functions for both indicators are selected by 
the use of the display MODE SELECT switch 
and BEARING SELECT switch in either 
cockpit. Control with -these switches is 
transferred from one cockpit to the other by 
using the TACAN/INSTR transfer switch on 
either control transfer panel. Power for 
the HSI is supplied by the No. l inverter. 
The various components of the indicators 
are described below. 

Rotary Compass Card
V 

The compass card is »a rotating azimuth 
ring read at a stationary lubber line at the 
l2—o'clock position. The card displays 
true heading from the INS source when the 
display MODE SELECT switch having con— 
trol is in the NAV position. When the dis— 
play MODE SELECT switch having control 
is in the MAG or TACAN position the card 
displays magnetic heading from the FRS 
source. 

Bearing Pointer 

The bearing pointer is a small arrow on 
the outer periphery of the rotary compass 
card, and indicates the bearing to either 
the TACAN or ADF station as selected with 
the BEARING SELECT switch on the instru— 
ment panel which has control. 

Heading Marker 

The heading marker is a rectangular 
marker located just outside of the rotating 
compass card. When the display MODE 
SELECT switch having control is in NAV 

or MAG position the heading marker dis— 
plays navigational steering. When the dis- 
play MODE SELECT switch having control 
is in the TACAN position the heading marker 
can be set manually with the HEADING SET 
knob on the lower left corner of the HSI 
instrument. 

Course Arrow and Course Deviation Bar 

The course arrow and course deviation bar 
are located inside the rotating compass 
card. The course arrow points to the lub- 
ber line and the course deviation bar is 
centered when the display MODE SELECT 
switch having control is in the NAV or MAG 
position. When the display MODE SELECT 
switch having control is in the TACAN posi- 
tion, the course arrow may be manually set 
to the desired tacan course with the course 
set knob on the lower right corner of the 
HSI instrument, and the course deviation 
bar will indicate deviation left and right of 
the selected course. 

Digital Course Display 

A digital course display located in the upper 
right corner of the HSI displays at all times, 
the same course indicated by the course 
arrow on the compass card.

A 

To—From Arrows 

The to-from arrows are located on a radial 
near the center of the HSI instru:ment, in 
line with the course arrow. One or the 
other arrow will be exposed to indicate the 
direction to the station when TACAN mode 
is selected and reliable tacan signals are 
being received. At any other time, both 
arrows will be masked from view. 
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Range Readout Window 

The range readout window located in the 
upper left corner of the HSI instrument is 
labeled MILES and displays the slant range 
in nautical miles to a selected tacan station 
regardless of the position of the display 
MODE SELECT switch. 

Verticc1|—Ve|0city lndicotors 

A vertical-velocity indicator is installed on 
each instrument panel and shows the rate 
of change of altitude in feet per minute. 
Changes in pressure due to changes in alti- 
tude are sensed by the static system and 
transmitted to the indicator. The instru- 
ment is capable of indicating vertical speeds 
from 0 to + 12,000 feet per minute. An 
over—pressure diaphragm and valve prevent 
excessive rates of climb or descent from 
damaging the instrument. 

Clocks 

Two elapsed time clocks are installed on 
each instrument panel. The elapsed tixne 
mechanism is started by pushing in on the 
winding knob. 

EMERGENCY EQUIPMENT 
MASTER WARNING SYSTEM 
An annunciator panel is located on the center 
pedestal in each cockpit. Each panel con- 
tains individual warning lights which indi- 
cate malfunction or failures of equipment 
and systems. Illumination of any individual 
light also illuminates a. red CAUTION light 
on the upper portion of each instrument 
panel. Once illuminated, the CAUTION 
light can be extinguished (reset) by depress- 
ing the light. The individual annunciator 
panel light will remain illuminated. Another 
malfunction will illurninate the CAUTION 
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light again. Warning lights are automati- 
cally dimmed when the instrument panel 
lights are on. The master warning system 
does not include the fire warning and land- 
ing gear unsafe lights. Power is furnished 
by the essential dc bus. ’ 

NACELLE FIRE WARNING SYSTEM 

A fire warning system is provided to detect 
the presence of a fire in the engine nacelles. 
A hot spot anywhere along the length of the 
detection circuit will illuminate the light of 
that particular nacelle. The lights are lo- 
cated on the upper right side of each instru- 
ment panel. ' 

Nocelle FIRE Warning Lights 

Left andiright nacelle fire warning lights 
are located on the upper right side of each 
instrument panel. These lights illuminate 
when nacelle temperatureoat the gurbine or 
afterburner exceeds 1050 F i 50 F. They 
are also illuminated for test by depressing 
the IND 8: LT TEST pushbutton switch. In- 
dividual metal shields are provided which 
can be pulled down over the lights to shade 
them if necessary during illumination. 
Power for the lights is furnished by the 
No. l inverter. . 

STALL WARNING LIGHT 
A STALL WARNING light is located on the 
annunciator panel in each cockpit and il- 
luminates when theaircraft angle of attack 
reaches +14 degrees and the nose landing 
gear scissor switch is open. A steady tone 
warning signal is also produced in the pilot's 
earphone. Power for the stall warning light 
is furnished by the essential dc bus. 
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LAN DING GEAR SYST EM 

The tricycle-type landing gear and the main 
wheelwell inboard doors are electrically 
controlled and hydraulically actuated. The 
main gear outboard doors and the nose gear 
doors are linked directly to the respective 
gear struts. Each three-wheeled main gear 
retracts inboard into the fuselage and the 
dual—wheeled main "gear retracts inboard 
into the fuselage and the dual-wheel nose 
gear retracts forward into the fuselage. 
The main gear is locked UP by the inboard 
doors, and the nose gear by an uplock which 
engages the strut. ' There is no hydraulic 
pressure on the gearrwhen it is up and lock-i 
ed. , Downlocks inside the actuating cylinders 
hold the gear in place in the extended posi- 
tion. L hydraulic pressure is on the gear 
in the extended position as long as system ' 

pressure is available. The landing gear 
cylinders and doors are actuated in the cor- 
rect order by two sequencing valves. Nor- 
mal gear operation is by pressure from the 
L hydraulic pump on the left engine. Should 
pressure drop to 2200 psi during retraction, 
the power source automatically changes to 
the R hydraulic pump. R hydraulic pres- 
sure will not, however, extend the gear in 
the event of an L system failure; the manual 
landing gear release must be used in that 
case. - 

LAN DING G_EAR LEVER 

A wheel-shaped‘ landing gear lever is in- _ 

stalled in the forward cockpit on the lower 
left side of the instrument panel, just for- 
ward of the throttle quadrant. The lever 
has two labeled positions, UP and DOWN. 
A locking mechanism is provided to prevent 
the gear lever from being inadvertently 
placed in the DOWN position. A pushbutton, 
which extends upward from the top of the 
lever, must be pressed forward in order to 
release the lock mechanism. An override 
button is installed justabove the gear lever 
to override the ground safety switch should 

it become necessary to raise the gear when 
the weight of the aircraft is on the landing 
gear. Once energized, the gear lever must 
be recycled to the DOWN position in order 
to bring the ground safety switch back into 
the circuit. A red light installed in the 
transparent wheel (forward cockpit) and the 
GEAR NOT LOCKED light (aft cockpit) il- 
luminate during cycling or when the gear is 
in an unsafe condition. The aft cockpit has 
a three-position guarded toggle switch lo- 
cated on the lower left side of the instru- 
ment panel. 

_ 

The switch is labeled UP and 
DOWN. It is lock-wired in the off position 
since it is to be used only for emergency 
operation of the landing gear. The switch 
willactuate the gear regardless of the posi- 
tion of the landing gear lever in the forward 
cockpit. 

4 

Power for the circuitpis furnished 
by the essential dc bus. 

Manual Landing Gear Release Handles 

‘Handles, labeled GEAR RELEASE, for 
lowering the gear when no L system hy- 
draulic pressure is available are located 
on the annunciator-panels. When the gear 
release handle is pulled, gear uplocks are 
released in sequence and the gear falls and 
locks down by force of gravity. The total 
effective pull of the release cable attached 
to the gear release handle is 9 inches, with 
allowance for_cabl_e stretch and loosening 
in the systemthe cablemay be withdrawn 
as much as l2 inches. Pulling the handle 
out approxixnately 3 inches releases the 
nose gear uplocks; continuing the pull for 
the ‘remaining 6 inches normal travel re- 
leases the four main gear uplocks in the 
sequence of right door first, aft locks be- 
fore forward locks. If R hydraulic pres- 
sure is available, the landing gear lever 
must be put in the DOWN position before 
pulling the gear release handle, or the 
landing gear CONT circuit breaker must 
be pulledyotherwise, -R system pressure 
will retract the gear. ‘After manual gear 
extension, the gear may be retracted nor- 
mally if L or R pressure becomes available 

l-57~ 

Approved for Release: 2017/07/25 C06230172 '



Approved for Release: 2017/07/25 C06230172 
SECTION I 

TA-I2 

LANDING GEAR SYSTEM 
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Landing Gear Position Lights 

Three green lights, locatedinthe left side of 
each instrument panel, indicate the down- 
and-locked condition of the landing gear. 
The location of each light corresponds to 4 

the respective wheel it monitors. Power is 
from the essential dc bus. 

Landing Gear Warning Light and Audible 
Warning 

The warning light in the forward cockpit 
gear handle illuminates red. When illum- 
inated, it indicates at least one of the fol- 
lowing conditions: 

1. Gear is cycling. ‘ 

Z. Gear system is unsafe, though pro- 
grammed UP or DOWN.

_ 

3. Gear is UP and power settings are be- 
low minirnum cruise. ‘ 

‘i 

An audible warning signal is produced in 
the pilots headsets when the throttles are 
retarded to less than minimum cruise set- 
ting, the landing gear is not in the down- 
and-locked position, and aircraft altitude 
is below 10,000 (i500) feet. Power for the 
light and audible warning circuit is furnished 
by the essential dc bus. 

. 

I

\ 

Landing Gear Warning Cutout Button 

The aural gear warning circuit may be dis- 
armed by pressing the GR SIG REL push- 
button switch which is located on the left 
side of each instrurnent panel.. The circuit 
is rearmed when the throttles are advanced 
to more than the minimum cruise setting. 
Power is supplied from the essential dc bus. 

Landing Gear Ground Safety Pins 

Removable ground safety pins are installed 
in the landing gear assemblies to prevent 
inadvertent retraction of the gear while the 
aircraft is on the ground. Warning 
streamers direct attention to their removal 
before flight. Spare safety pins are pro- 
vided in a box in the aft cockpit. 

NOSEWHEEL STEERING SYSTEM 

The nosewheel steering system provides 
power steering for directional control when 
aircraft weight is on any one gear. The 
nosewheel is steerable 30 degrees either 
side of center. Steering is accomplished ~- 

by a hydraulic steer-damper unit controlled 
through a cable system by the rudder pedals. 
L hydraulic system pressure from the nose 
landing gear down line is routed to the steer- 
ing system through a shutoff valve, con- 
trolled by a nosewheel steering button on 
each control--stick grip. Depressing the 
nosewheel steering (NWS) button engages 
nosewheel steering whenever the nosewheel 
and rudder pedals are aligned. A holding 
relay circuit maintains nosewheel steering 
until the NWS button is depressed a second 
time, when nose steering will be disengaged 
Steering is engaged at any time the NWS 
button is" held in and the nosewheel angle 
and pedal position are matched. Nosewheel 
steering radius is approximately 75 feet. A 
mechanically operated centering cam auto- 
matically centers the nosewheel when it re- 
tracts. Power for the system is furnished 
by the essential dc bus. 

J Note 

Nosewheel steering is operable only 
if essential dc bus power is avail- 
able and weight of the aircraft is 
on any one gear. If the L system 
pressure should drop below 1250 
psi alternate nosewheel steering 
may be obtained by placing the 
brake switch to ALT STEER & 

' BRAKE position. 
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WAR NII\l_G 
The landing gear side load strength 
is critical. Side loads during 
takeoff, landing and ground oper- 
ation must be kept to a minirnum. 

WHEEL BRAKE SYSTEM 

The aircraft is equipped with artificial-feel 
hydraulically operated power brakes. De- 
pressing the rudder pedals actuates the 4 
rotor brakes on each of the six main wheels. 
The L hydraulic system furnishes brake 
pressure with optional anti-skid operation. 
The hydraulic pressure to the brakes is ap- 
proximately 1200 psi. Should the L hy- 
draulic system fail, alternate brakes are 
available. The alternate brakes operate 
from an independent system using R hy- 
draulic pressure with no anti-skid provision. 

A small accumulator is incorporated in the 
normal brake system which should provide 
up to five brake applications provided ac- 
cumulator pressure has not been dumped by 
selecting alternate brakes or the left hy- 
draulic system has not been depleted by 
actuation of anti-skid, leakage, or other 
hydraulic malfunctions. Normal or anti- 
skid brakes are usable if left hydraulic 
pressure is steady and above 2.2.00 psi. A1- 
ternate brakes are used if left hydraulic 
system pressure is below this pressure. 

Broke Switches 

A three—position brake switch is located on 
the left side of each instrument panel. When 
in the NORM (center) position, brake pres- 
sure from the L hydraulic system is‘avail- 
able, but the anti-skid system is not oper- 
ative. When in the ANTI-SKID (up) position, 
the anti-skid system is operative whenever 
the weight of the aircraft is on any one gear. 
When in the ALT STEER & BRAKE (down) 
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position, the brakes, nosewheel steering 
and air refueling system are powered by 
the R hydraulic system if left system pres- 
sure is below -1250 psi. When the aft cock- 
pit switch is placed in the ANTI-SKID Or 
ALT STEER & BRAKE pOSiti0n» if is <13" 
pable of overriding_the forward cockpit 
switch. Power for the circuit is furnished 
by the essential dc bus. 

WAR NING 
Do not switch to alternate brakes 
unless normal left hydraulic pres- 
sure is unavailable or normal , 

brakes are inoperative. Pressure 
may be trapped in the brakes after 
the pedals are released, causing 
grabbing or locking. 

Anti—Skid Out lndicclfor Lights 

Illumination of the ANTI-SKID OUT indi- 
cator light on each annunciator panel in- 
dicates that the anti-skid system is inop- 
erative. When the aircraft is on the ground, 
the lights will be illuminated when either 
cockpit switch is in the NORM or ALT 
STEER & BRAKE position. The lights will 
be off when either switch is in the ANTI- 
SKID position, and the anti-skid control 
box and wheel generators are operative. If 
the fail-safecircuit within the anti-skid 
control box is tripped the lights will illum- 
inate and only power brakes will be avail- 
able. The lights are off at all times when 
the weight of the aircraft is off the gear. 

DRAG CHUTE SYSTEM 

The drag chute system is provided to re- 
duce landing roll and aborted takeoff roll- 
out distance. A ribbon-type parachute is 
packed in a deployment bag and stowed in a 
compartment in the upper aft end of the 
fuselage; The chute rides free in the com-‘ 
partment and is snapped onto the airplane 
in the initial stage of deployrnent. The 
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chute mechanism incorporates a ‘shear sec-- 
tionin the attachment yoke which ruptures 
if the chute is deployed above the limit air- 
speed. -Chuteideployment is actuated elec- 
trically from the forward cockpit by pulling 
out and pushing in a drag chute handle, and 
from the aft cockpit by operating a toggle 
switch. The aft cockpit drag chute switch 
has the capability of overriding the forward 
cockpit drag chute handle. System power is 
furnished by -the essential _dc bus. 

Drug Chute Handle . 

A drag chute handle, labeled DRAG CHUTE, 
is located on the upper left glare shield of 
the forward cockpit. The handle is nor- 
mally in the stowed (off)'p_osition, with the 
handle horizontal. Pulling the handle out 
to the limit of its travel activates a micro- 
switch to deploy the drag chute." Rotating 
the handle 90 degrees counterclockwise and 
pushing in to the stop activates othzer micro- 
switches-tou jettison the chute. Ground crew 

when the engines are running and the sys- 
tern switches are ON. "Cooling is accom- 
plished by ducting the bleed air through a 
ram--air heat exchanger, primary and sec- 
ondary fuel-air heat exchangers, and an 
air-cycle refrigerator. Temperature of 
the air supplied by each system is mod- 
ulated by the positions of temperature con- 
trol bypass valves located upstream from 
the air—cycle refrigerators. The bypass 
valves are positionediby control switches 
located in the cockpits. 

The left engine, normally furnishes air for 
the forward cockpit, ventilated flying suits, 
inverters, and INS platform. The right 
engine normally furnishes air for the aft 
cockpit. A crossover system is provided 
for emergency operation to supply right 
engine“ system air to the forward cockpit 
and equipment normally supplied by the left 
engine system. High pressure canopy seal 
and windshield defog air is furnished from 
both right and left engine systems by ducts 
connected downstream fromthe primatry " 

personnel reset the handleto the neutral - fuel-air heat exchanger. .

' 

position after flight. 

Drog Chute Switch 

A three—position drag chute toggle switch is 

COC KPIT-COOLI NG AND PRESSURI ZATION 
When the aircraft is at high altitude, the 
pressurization systems maintain a constant 

located on the upper left. side of the aft cock- altitude of approximately 26,000 feet in the 
pit instrument panels The labeled switch lforward cockpit and 28,000 feet in the aft 
positions are‘CHUTE DEPLOY (up), off 
(center), and JETT (down). The switch 
functions are identical to those of the drag 

cockpit. 

TYPICAL CQCKPIT PRESSURIZATION . 

chute handle. 0 ' 
V 

A SCHEDULE 
_

u 

AlR—COND|TlONlNG AND PRESSURIZATION 
SYSTEM -

_ 

Similar left and right air-conditioning, 
and pressurization systems utilize high 
pressure ninth-stage compressor air from 
each engine to pressurize and cool the cock- 
pits and equipment compartments. System 
shutoff valves allow compressor airto flow 
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Aircraft Alt Cockpit Alt 

1_0,000.£r 
20,000 ft 
30,000 ft 

8,000 ft 
16,000 ft 

_ 24,000 ft 
26,000 ft 35,000 ft pa; Up 

A crossover duct allows the pilot who has 
control of the air-conditioning system to 
divert aft cockpit air to the forward cockpit 
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in case of malfunction of _the forward cockpit 
system. The actuation of thecrossoverv 
system will not depressurize the-a-ft cockpit 
since the forwardcockpit air exhausts into 
the aft cockpit; however, a rise in temper- 
ature will occur in the aft cockpit. 

Forward Cockpit System Switches -

4 

The forward cockpit system three position 
switches are installed on" the upper left side 
of each instrument panel. In the ON (left) 
position the normally open system shutoff 
valve is de—energized and the left system is 
operative when the left engine is running. 
In the OFF (center) position the shutoff valve 
is energized closed, shutting off the air. In 
the CROSSOVER (right) position, left system 
air is shutoff and the normally open cross- 
over valve closes, forcing right engine air 
to the forward cockpit when the right engine 
system is operating. The circuit is powered 
from the dc essential bus. 

Aft Cockpit System Switches 

The aft cockpit system two position switches 
are located on the upper left side of each 
instrument panel. In the SYS ON (up) posi- 
tion the right engine system's normally open 
shutoff valve is de-energized so that right 
engine air can flow to the aft cockpit. If 
the forward cockpit system switch is in 
CROSSOVER, this air will all be ducted to 
the forward cockpit and will enter the aft 
cockpit through the forward ‘cockpit pressure 
regulator valve. In the OFF position the 
shutoff valve is energized and aft cockpit 
system air is shutoff. The circuit is 
powered from the essential dc bus.

p 
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Temperature Control Selector Switches 

Two selector switches, one for each cock- 
pit air installed on the upper left instrument 
panels. " Each switch has four positions; 
AUTO (up), COLD (down left), WARM (down 
right) a.nd HOLD (center). The switches are 
spring loaded to HOLD from the COLD and 
WARM~ manual control positions. The 
switches (will normally be in theJAUTO posi- 
tion; however, in case of a malfunction in 
the automatic operation of the system, the 
pilot can manually override the automatic 
feature by moving the switch to either the 
momentary COLD or WARM position. The 
No. l inverter powers the cockpit temper- 
ature control system. 

Temperature Indicators dnd Monitor Switches 

A temperature indicator and monitor switch 
located on each upper left instrument panel 
allows the pilots to monitor individual cock- 
pit temperature conditions. The switches 
are labeled FWD CKPT (left) and AFT CKPT 
(right). 

A Each pilot clan monitor either for- 
ward or aft cockpit air discharge temper- 
ature by placing his switch in the desired 
position. Power for the indicator is fur- 
nished by the essential dc bus. 

Note 

Up to a point, the insulation and 
ventilation of the pressure suit 
will keep the pilot comfortable 
in a cockpit environment that is 
too warm. The gage is provided 
to allow anticipation of a tem- 
perature condition that might 
eventually become too hot for . 

comfort. If the <:ock%it temper- 
ature approaches 140 F, the suit 
will not keep the pilot comfortable. 
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Temperature C ontroi Knobs 

Two temperature control rheostats, one 
for each cockpit, are installed on the upper 
left instrument panels. Arrows on the panel 
adjacent to the knobs show the direction of 
rotation necessary to increase temperature. 
Generally, it is necessary to periodically 
rotate the respective temperature control 
rheostat toward the COLD (counterclockwise) 
position to_maintain a comfortable temper— I 

ature in the ventilated flying suits and keep 
the temperature of the cockpits within tol- 
erance. Electrical power for the cockpit ‘ 

temperature control circuits is from the 
No. 1 inverter. 

Cabin Aitimeters 

A forward and aft cockpit pressure altitude 
gage is installed on each left forward panel 
and indicates either forward or aft cockpit 
altitude as selected by the cabin altimeter 
selector lever. 

Cabin Altitude Selector Switches 

A switch, labeled FWD CKPT in the up posi- 
tion and AFT CKPT in the down position, is 
installed on each left forward panel. Op- 
erating the switch selects the respective 
cockpit pressure altitude on the cabin alti- 
tude gage. 

Cockpit Depressurizotion (Dump) Switches
A 

A guarded, two—-position cockpit depressur- 
ization switch, labeled PRESS DUMP, "is 
installed on the left side of each instrument 
panel. Either pilot may depressurize (durnp) 
or repressurize both cockpits, but must first 
obtain control of both cockpit air-conditioning 
systems by use of thecontrol transfer panel 

Conditioning Switches and Transfer Lights,‘ 
this section). When control of the air—con— 
ditioning is obtained, actuation, of the PRESS

1 

DUMP switch to the up position (guard up) 
will depressurize both cockpits. When the 
PRESS DUMP switch is moved to the down 
position- (guard down), the cockpits will re- 
pressurize. - 

OXYGEN SYSTEM AND PERSONAL 
EQUIPMENT 

AIRCRAFT OXYGEN SYSTEM 
The aircraft is equipped with two indepen- 
dent, high-pressure, gaseous oxygen sys- 
tems. Both systems supply each pilot, and 
oxygen is consumed from the two systems 
simultaneously. If one system fails, the 
other system will continue to supply both 
pilots, but with reduced duration. Each 
system is supplied by one 875-cubic-inch, 
1800-psi oxygen bottle. Both bottles are 
located in the nosewheel well and are ser- 
viced at the bottom of the right—ha.nd chine. 
As oxygen leaves the bottles the pressure is 
reduced to 75 psi. ON-OFF levers for the 
two systems are located on the oxygen con- 
trol panels installed on the left consoles. A 
dual system low pressure gage installed be- 
tween the levers will read approximately 75 
psi during normal operation. The needles 
on the gage will fluctuate, indicating oxygen 
flow when the pilot inhales. Oxygen quantity 
is displayed on the dual indicating high pres- 
sure gages located on the left side of the in- 
strument panels just forward of the throttle 
quadrants. The NO. 1 OXY LOWlor the 
NO. 2 OXY LOW lights on the annunciator 
panels will illuminate when the respective 
oxygen supply pressure decreases below 
400 psi, or when the regulated pressure 
drops to 58 i 3 psi. ‘~

_ 
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EMERGENCY OXYG EN SYST EM 
Two independent emergency oxygen systems 
are installed ‘in the pilot's parachute pack. 
Each system consists of three Z0 cubic inch, 
2100 psi cylinders attached to a common 
manifold. These systems will supply oxygen 
simultaneously during bailout or if the air- 
craft oxygen’ system fails. An oxygen line 
from each system is routed around both‘ 
sides of the pilotls waist and connects to the 
suit controller valve. Check valves prevent 
emergency flow when the aircraft systems 
are supplying oxygen. When the emergency 
system is actuated, check valves prevent 
oxygen flow into the aircraft system. Emer- 
gency oxygen flow pressure is slightly lower 
than aircraft system pressure. Oxygen 
duration of each emergency system is ap- 
proximately 15 minutes. 

Emergency Oxygen System Actuation 

The emergency oxygen system may be ac- 
tuated either manually by pulling the con- 
vential green apple, or automatically by 
the upward motion of the seat during ejec- 
tion. The emergency oxygen system should 
be actuated if the aircraft is not delivering 
the desired amount of oxygen or hypoxia or 
noxious fumes are suspected. 

FULL—PRESSURE SUIT 

A full—pressure suit is provided which is 
capable of furnishing the pilot with a safe 
-environment regardless of pressure con- 
ditions in the cockpit. The suit consists of 
four layers, ventilation garment, bladder, 
link net, and heat—reflective outer garment. 
The ventilation garment layer allows ven- 
tilation air to circulate between pilot's 
underwear and the bladder layer. The 
bladder provides an air -tight seal to hold 
pressurized air in the suit. The link net is 
a mesh which holds suit configuration in 
conformance with the pilot's body. The 

outer layer of heat—reflecting aluminized 
cloth provides some protection from a hot 
enviromnent. Air pressure to the suit is 
regulated by a suit controller valve, located 
on the front of the suit just above the waist. 

Pressure Suit Ventilation Air 

Air for suit ventilation is provided by the ' 

cockpit air-conditioning system. Temper- 
ature of the ventilation air cannot be varied 
except by changing cockpit air temperatures. 
Ventilation airflow rate may be regulated by 
a suit flow control valve installed at the hose 
connection point on the suit. Ventilation air 
and exhaled breathing air are exhausted 
from the suit, controlled by the pilot op- 
erating the suit ventilation boost valve lever 
which changes the air pressure of the in- 
coming suit air. The aft cockpit hasno 
control, depending only on the valve setting 
in the forward cockpit. 

Suit Ventilation Boost Valve Lever 

The suit ventilation boost valve lever, la-' 
beled SUIT VENTIL BOOST, is located in 
the forward cockpit only, on the left console. 
The lever positions are marked NORMAL 
(aft) and EMERG (forward). Operating the 
lever positions a butterfly valve in the cock- 
pit air—conditioning air supply line in such 
a way as to vary the pressure of the air 
available to the suit system. Increased 
pressure results in more air to the suit. 
Moving the lever toward EMERG position 
progressively results in more pressure to 
the suit system by constricting the air- 
conditioning airflow to the cockpit; in the 
NORMAL position (used when engine rpm 
is high) the cockpit air-conditioning line 
requires no constriction to provide suffi- 
cient airflow to the suit. At IDLE engine 
rpm the ventilation boost valve lever must 
be kept at Z/3 of the way from NORMAL to 
EMERG in order to provide sufficient air 
for cooling the'(INS platform, inverters and 
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conditioning the suit when it is used. (When 
the pressure suit is not worn the suit air 
hose should be capped.) During takeoff and 
normal flight the valve lever is kept in the 
NORMAL position. If the pilot suffers dis- 
comfort, such as might happen with a 
gradual climb to an extreme altitude or dur- 
ing low-rpm descents,-the valve lever is 
gradually moved toward the EMERG position 
until a comfortable pressure and ventilation 
condition is attained. The valve lever should 
not be moved toward EMERG more than 
necessary to provide pilot cornfort; exces- . 

sive suit system pressure will unduly re- 
duce the available refrigeration. 

Suit Controller Valve 

All four aircraft and emergency oxygen sys- 
tem lines enter the controller valve at the 
front waist of the pressure suit. The con- 
troller valve contains a sensor that pro- 
grams airflow to keep internal suit pressure 
at 3.5 psia (equivalent to pressure at 35,000 
ft) in the event of cockpit depressurization. 
A press-to-test button for each oxygen sys- 
tem is installed on the controller valve, 
which allows the pilot to check suit inflation. 

Faceplate Heot Switches 

Faceplate heat switches are installed on the 
right console in each cockpit. Each switch 
has four positions; ‘OFF, LOW, MED, and 
HIGH. Heat may be regulated to defog the 
faceplate as required. Defogging is accom- 
pli shed by the combination of faceplate heat 
and oxyg en flow. 

HELMET 

The helmet head area is divided into two 
separate sections by a rubberized cloth face 
seal. The front area between the faceplate 
and the face seal receives oxygen from ~ 

either the aircraft or emergency oxygen 
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system through regulators built into the 
helmet. Oxygen flows across the faceplate 
from the inhalation valves inside the helmet 
and accomplishes some faceplate defogging 
before it is inhaled. The rear area re- 
ceives ventilation air for helmet interior 
temperature regulation. The face seal is 
not positive; however, the pressure of the 
oxygen in the front area is slightly higher 
to prevent ventilation air from leaking for- 
ward. An external crank on the helmet is 
provided for adjusting the head band. But- 
tons on each side of the helmet, when ac- 
tuated, will lower the faceplate and visor. 
The faceplate is opened by moving the but- 
tons and dumping the pressure, allowing 
the faceplate to be rotated upward. If the 
aircraft or emergency oxygen supply to the 
helmet is interrupted or exhausted, the re- 
gulators in the helmet sense the drop in 
pressure and the faceplate seal deflates, 
allowing ambient air to enter the helmet so 
the pilot will not suffocate. 

GLOVES 

Leather gloves attach to the suit at the 
wrist rings. The inner liner of the glove 
is similar to the suit inner liner and will 
retain pressure. There is little or no 
ventilation for the hands. 

BOOTS 

The sock or boot liner attaches to the suit 
a_t the ankle by means of a zipper. The 
boots are made of white leather to take ad- 
vantage of heat reflection, and fit snugly 
over the socks. A spur is attached to each 
boot. 

Approved for Release: 2017/07/25 C06230172
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OXYGEN MASK AND REGULATOR 
When permitted by appropriate regulations, 
a substitute oxygen mask assembly may be 
used in place of the pressure suit. The as~ 
sembly consists of a specially designed 
A—13 oxygen mask, oxygen regulator, anti- 
suffocation valve, and two oxygen personal 
leads with connectors for both aircraft and 
emergency oxygen systems. In the event 
the regulator should malfunction or the 
oxygen supply be exhausted, the anti-suf- 
focation valve, installed between the regu- 
lator and the mask, will sense the drop in 
oxygen pressure and allow ambient air to 
enter the mask. 

SURVIVAL KIT 

A reinforced fiberglas survival kit container 
fits into the seat bucket and attaches to the 
parachute by snap attachments on each side. 
A door on the top-rear provides access to 
the survival items stored inside. The kit 
contains a two-way radio, smoke generator, 
mirror, whistle, knife, matches, water, 
food, first-aid kit, moccasins, and a com- 
pass, all packed in a waterproof bag at- 
tached to a 20-foot retention lanyard. If an 
overwater flight is anticipated, a liferaft 
may be stowed on top of the plastic bag and 
attched to the lanyard. During ejection the 
liferaft inflating device is armed. Following 
ejection, the survival kit release handle 
should’ be pulled before reaching the ground. 
This action separates the survival gear 
from the pilot and inflates the liferaft. The 
survival gear and liferaft remain attached 
to the parachute harness by the retention 
lanyard. During rapid abandonment of the 
aircraft on the ground, the survival kit re—_ 
lease handle may be used to free the pilot 
from the survival kit (including the lanyard) 
without inflating the liferaft. 

PARAC H UT E 

A special parachute with a 35 foot canopy is 
used. The large canopy provides a normal 
descent rate with the bulky personal equip- 
ment required for high altitude flight. A 
small diameter, ribbon type stabilizing 
drogue chute is also provided. Above 
16,000 (i 400) feet altitude, the drogue 
chute is deployed first in order to stabilize 
free fall of the pilot. The drogue is auto- 
matically jettisoned at 15,000 (1-_ 400) feet ' 

after an aneroid controlled opener deploys 
the main chute. Below 15,000 feet the main 
chute only deploys immediately. A manual 
"D" ring is also available for opening the 
main chute. The chute pack is equipped 
with conventional quick release buckles. 
The emergency oxygen bottles are located 
between the chute canopy andthe pilot's 
back. A combination hand squeezed bulb 
and manually operated pressure relief valve 
located adjacent to the suit controller is 
used to adjust cushion pressure as desired. 
A red knob located on the left harness strap 
is connected to the parachute timer arming 
cable and is used to manually actuate the 
timer when bailout is made without using 
the ejection seat. 

WINDSHIELD 

The windshield is composed of two glass 
assemblies secured and sealed in a V—shaped 
titanium frame. The glass surfaces are 
coated with low reflective magnesium fluo- 
ride. A collapsible vision splitter is also 
installed on the windshield center line to 
minimize reflections. 

DEFOG SYSTEM . 

The vdefog system delivers hot air from both 
right and left air systems through check 
valves to defog the Windshields and canopies. 
A plastic V—shaped air duct runs along the 
lower edge of each windshield through which . 
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hot defog air is supplied when selected by a 
defog switch that is located in both cockpits. 
The air is directed to the windshield through 
a series of holes on the upper surface of the 
duct. Holes are also provided at the aft 
ends of the duct to direct air toward the 
canopy glass. 

Defog Switch 

A 3-position defog switch is located on the 
right console in each cockpit. When held in 
the momentary DEFOG INCREASE (forward) 
position the motor driven defog valve will 
open. Time of travel to full open is approx- 
imately 7-13 seconds. In the HOLD (center) 
position the valve will stop at any partial 
open position; in the OFF position the valve 
will completely close. The circuit is pow- 
ered by the essential dc bus. 

WINDS HIELD RAIN REMOVAL SYSTEM 

A rain removal system is provided for 
clearing the forward windshield when op- 
erating the aircraft in rain. It has a tank 
that is pressurized by air and the tank is 
connected to spray tubes located on each 
side of the windshield center divider. A 
pushbutton switch, located on the glare- 
shield panel, is used to spray the rain re— _ 

moval fluid onto the windshield. Power is 
furnished from the essential dc bus. 

CANOPI ES
_ 

Each canopy consists of two high—tempera— 
ture-resistant glass windows secured in a 
reinforced titanium frame and hinged at the 
aft end by two hinge pins. Operation of the 
canopy is completely manual. Small holes 
in each side of the canopy are provided as 
lifting points from the outisde. No handles 
are provided on the inside of the canopy. for 
moving it up or down. A prop assembly 
locks the canopy in the full—open position. 
The canopy is secured in the closed—and- 

1-7O / 

locked position by a four-hook interconnected 
latching mechanism. An air boost counter- 
balancing system is provided to aid in the 
manual opening and closing of the canopy. 
Individual internal latching handles are in- 
stalled below each right canopy sill, allow- 
ing each canopy (to be latched separately 
from the inside. External fittings located 
on the left side of the aircraft can be used 
to operate the latches from the outside. 

CAUTION 
The canopy should be opened or 
closed only when the aircraft is 
stationary. Maximurn taxi speed 
with canopy open is 40 knots. 
Gust or severe wind conditions 
should be considered as a portion 
of the 40 -knot-limit taxi speed. 

CANOPY SEAL 
An inflatable rubber seal is installed in the 
edge of each canopy frame. The seal seats 
against the mating surfaces of the canopy 
sill and windshield and provides sealing for 
retaining cockpit pressurization. 

Canopy Seal Pressurizafion Lever 

A canopy seal pressurization lever, labeled 
CANOPY SEAL PRESSURE, is located in 
each cockpit above the forward right console. 
The lever positions are ON (forward) and 
OFF (aft). Moving the lever to the ON posi- 
tion controls a valve to supply pressure to 
the canopy seal. 

CANOPY CONTROLS AND INDICATORS 
Canopy Latch Handles 

Canopy latch handles are located under the 
right sill in each cockpit and rotate forward 
to lock. Each sill trim is cut out to expose 
the action of the locking lugs and pins as the 
handle is rotated forward. A cam over-center 
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, CANOPIES AND CONTROLS
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action ensures that the handle will remain 
only in the latched or unlatched position. 
There are no canopy unsafe warning lights 
installed in the aircraft. 

Canopy External Latch Controls ' 

Flush —mounted external latch fittings are 
located on the left side of the aircraft, per- 
mitting the canopies to be opened from the 
outside. These controls accept a 1/2-inch 
square bar extension. Once a canopy is un- 
locked, it may be raised manually until the 
prop locks it in the open position. S 

Canopy lnternal Jettison Handles 

A canopy jettison T-handle is located on the 
left console wall adjacent to_the left leg of 
-each pilot. The handle can beused to in- 
dividually jettison the canopies‘ without ini- 
tiating the seat ejection system.‘ Each 
handle is held in the stowed position by a 
safetywire and a ground safety pin. Cable 
travel is approximately’ 6 inches. 

Canopy External Jettison Handle -'
A 

The canopy external jettison handle, located 
beneath an access panel on top of the left 
chine, permits ground rescue personnel to 
jettison both canopies simultaneously for 
emergency-entrance. Actuation of the jetti- 
son handle jettisons the forward canopy im- 
mediately and the aft canopy after a l-sec- 
ond delay. Sufficient cable length is pro- 
vided to al1ow__the,operator to stand clear 
of the fuselage during the jettison procedure 

Canopy Jettison Sequence 

The-canopy jettison system is designed to 
unlatch and jettison each canopy individually 
from the aircraft. Each system consists of 
two initiators, which are independently ac- 
tuated by either the ejection seat D-ring or 

' 1-72 

the canopy jettison handle; a canopy un-
_ 

latch thruster; a canopy removal thruster; 
a canopy seal hose cutter; cable linkage; 
and gas pressure lines. Either the D-ring 
initiator or the canopy initiatovrjwill fire 
the unlatch thruster which unlocks the can- 
opy. This thruster then activates the can- 
opy removal thruster which jettisons the 
canopy. During canopy jettisoning by use 
of the canopy jettison handle, the canopy 
jettison initiator gas pressure positions a 
seat jettison safety valve to prevent initiating 
the seat ejection sequence. Pulling the D- 
ring jettisons the canopy as the initial step 
in the ejection sequence. 

EJECTION SEATS
_ 

Individual ejection seat systems utilize a 
rocket-catapult, upward-ejection seat ca- 
pable of safely ejecting the crewmember at 
ground» elevation provided that a level flight 
path speed of 65 KIAS or greater is achieved 
before ejecting. Each seat incorporates an 
ejection ring, headrest, knee guards, auto- 
matic foot retractors, automatic foot re- 
tention separation devices, a pilot-seat sep- 
aration device, a shoulder harness, an in- 
ertia reel lock assembly, and an automatic- 
opening seatbelt. A speed sensor mounted 
on the fuselage behind each seat automati-. 
cally selects one of two seat separation de- 
lays, depending upon airspeed at ejection. 
(See Seat Ejection System, this section). 
Quick-disconnect fittings installed on the 
seat rails and the floor of the aircraft per- 
mit disconnecting the oxygen, ventilated suit, 
and electrical lines. 

Seat Vertical Adjustment Switches 

The seats may be adjusted vertically by 
means of an electric actuator mounted on 
the lower end of the catapult. The switch 
is located on the right side of the seat 
bucket. Power for seat adjustment is fur- 
nished by the essential dc bus. 
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1 MANUAL CABLE CUTTER RING 
2 HEADREST 
3 SHOULDER HARNESS 
4 LAP BELT 

5 SHOULDER HARNESS INERTIA REEL LOCK LEVER 
6 KNEE GUARDS 
7 SEAT ADJUSTMENT SWITCH 
8 EJECTION RING 
9 EJECTION SEAT T HANDLE 

10 FOOT RETRACTOR FITTINGS 

Figure T-29 
F201-2Z(b) 
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Shoulder Horness lnertio Reel Lock Levers 

A shoulder harness inertia reel lock lever 
installed on the leftside of each seat bucket 
is provided for locking and unlocking the 
shoulder harness. The lever has two posi- 
tions, LOCK and UNLOCK. -‘Each position 
is spring—loaded'to hold the lever in the-_ se- 
lected position. ‘An inertia reel located on 
the back'of the seat will maintain a constant 
tension on the shoulder straps to keep them 
from b'ecoming slack during backward move- 
ment. The reel also incorporates a locking 
mechanism which will lock the shoulder 
harness-»when-a 2G to 3G force has been ex- 
erted in a forward direction. When the reel 
is locked in this manner, it will remain 
locked until the lock lever is moved to the 
LOCK position and then returned to the UN- 
LOCK position. 

Ejection (D) Rings 

An ejection (D) ring, located on the front of 
each seat bucket, is the primary control for 
ejection. An ejection safety pin is installed 
in the ejection ring housing bracket. 

Ejection Seat T-Hondle 

A secondary seat—ejection system is incor- 
porated in each cockpit. The Operating T- 
handle for this ejection system is unlocked 
and made accessible when the ejection D- 
ring is pulled. If the seat fails to eject, 
pulling the T—handle causes a separate ini- 
tiator to fire the seat catapult and a Z-sec—_ 
ond delay seat-separation and belt—_opening 
initiator. ' 

WARNING 
There is no safety interlock to 
prevent actuating the secondary 
seat ejection system with the 
canopy in place. 

l -74 

Foot Spurs 

Foot spurs (attached to the pilot's shoes) 
are attached to each ejection seat by cables. 
Normal foot movement is in no way re- 
stricted since the cables, under a slight 
spring tension, reel in and out freely. When 
the ejection ring is pulled, the knee guards 
rotate from the stowed position, the cables 
to the foot spurs are reeled ‘in, and the 
pilot's feet are retracted into the foot rests 
as part of the ejection sequence. The foot 
cables are subsequently automatically se— 
vered by a set of cutters during the ejection 
sequence. 

Monuel Cable Cutter Rings 

Each ejection seat incorporates an emer- 
gency means for cutting the foot retractor 
cables. A D-ring, located to the right of 
the seat headrest will actuate the cable 
cutters initiator if the automatic cable 
cutter systems fail or rapid abandonrnent 
of the aircraft is required on the ground.
0 

PILOT —SEAT SEPARATION SYSTEM 

Each ejection seat is provided with a pilot- 
seat separation which operates in conjunc- 
tion with the automatic seat belt release 
system. A windup reel is mounted behind 
the headrest, and a single nylon web is 
routed from the reel halfway down the for—- 
ward face of the seat back. From this ' 

point two separate nylon straps continue 
down, pass under the survival kit, and are 
secured to the forward seat bucket lip. 
After ejection, as the seat belt is released 
an initiator actuates the windup reel which 
winds the webbing onto a cross-shaft, pulls 
the_ webbing taut, causes the pilot to be sep- 
arated from the seat with a slingshot action. 
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AUTOMATIC SEAT BELTS 

Each ejection seat is equipped with an auto- 
matic—opening seat belt which facilitates 
pilot separation from the seat following 
ejection. Belt opening is accomplished 
automatically as part of the normal ejection 
sequence and requires no additional effort 
on the part of the pilot. 

SEAT BELT —PARACHUTE ATTACHMENTS 

If the pilot is wearing an automatic-opening 
aneroid type parachute, the parachute lan- 
yard anchor from the parachute aneroid 
must be attached to the swivel link. As the 
pilot separates from the seat, the lanyard, 
which is anchored to the belt, serves as a 
static line to arm the parachute aneroid. 
The parachute aneroid preset altitude is ap- 
proximately 1 5,000 feet. 

EJECTION SEQUENCE 

Pulling the D-ring is the only action required 
to initiate pilot ejection and results in firing 
boththe canopy jettison and ejection seat 
systems. - 

_- Note 

The ejection seat cannot fire until 
the canopy jettison system has 
fired. This design safety feature 
is necessary to prevent pilot ejec- 
tion through the.metal canopy. 

All ejection actions occur automatically and 
in a specific sequence. The D-ring cable 
fires the ejection sequence initiator, ac- 
tuating the canopy jettison system and the 
leg—guard thruster. The leg-guard thruster 
rotates the leg guards, retracts the pilot's 
feet, activates the 2-seond delay cable cutter 
backup initiator, and locks the shoulder 
harness. Movement of the canopy jettison 
thruster (final step in canopy jettison se- 

quence) actuates an initiator which fires a 
0.3-second delay seat catapult initiator and 
arms the speed sensor. (The 0.3-second 
delay ensures that the canopy has separated 
completely prior to seat ejection.) Gas 
pressure from the catapult initiator fires 
the seat rocket-catapult, the 4-second seat 
separation delay initiator, and enters the 
speed sensor. 

Note 

If airspeed is less than 265 KIAS, 
the gas pressure passes through 
the speed sensor and fires the 0.6- 
second delay seat separation ini- 

' tiator. If airspeed is more than 
300 KIAS, the pressure is blocked 
by the speed sensor. Between 
265 to 300 KIAS seat se aration mm P 
time will be 0.6 or 4 seconds, 
depending on the tolerance of the 
speed sensing unit. 

Initial seat movement upward on the rails 
disconnects normal oxygen, ventilatedsuit, 
and electrical lines, and activates the emer- 
gency oxygen supply. Either the 0.6-second 
delay initiator or the 4-second delay ini- 
tiator actuates the cable cutters, opens the 
seat belt, and fires the seat separation sys- 
tem. ' 

Note 

The Z-second delay cable cutter 
backup initiator will actuate the 
foot cable cuttersand cut the 
cables if they were not cut as a 
result of the 0.6-second delay 
initiator firing. The firing of the 
4-second delay initiator will 
again actuate the foot cable cutters, 
cutting the cables they were not 
cut as a result of the 0.6-second 
initiator or 2-second backup ini- 
tiator firing. 
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A static line, attached to the seat belt, is 
pulled as the pilot separates from the seat 
and activates the automatic parachute se- 
quence. 

EGRESS COORDINATION SYSTEM 

An egress coordination system is installed 
in the aircraft to supplement normal inter- 
phone communication. With this system the 
aircraft commander always has the capabil-A 
ity to issue and check compliance with a 
bailout signal, regardless of which cockpit 
he may be occupying. Power for the system 
is furnished by the essential dc bus. See 
Emergency Escape, Section III for additional 
information. ' 

Egress Lights and Switches 

The forward cockpit lower right instrument 
panel contains a guarded toggle switch, la- 
beled BAILOUT (U-P), and two lights which 
read BAILOUT (red) and AFT SEAT 
EJECTED (amber) when illuminated. The 
aft cockpit lower instrument panel contains 
a guarded switch, labeled BAILOUT (up) and 
a light which reads BAILOUT (red) when il- 
lmninated. Actuation of a BAILOUT switch 
illuminates the BAILOUT light in the ‘op- 
posite cockpit. The AFT SEAT EIECTED 
light is wired directly to a switch on the aft 
cockpit ejection seat tracks and will illu.rn- 
inate whenever the aft seat is ejected. 

1-76 

Approved for Release 2017/07/25 C06230172



Preparation "For Flight 

Preflight Check 

Starting Engines 
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Taxiing 

Before Takeoff
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SECTION II 

(PREPARATION FOR FLIGHT 

FLIGHT RESTRICTIONS 

tions and Limitations. 

FLIGHT PLANNING 

Refer to the Appendix. 
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PREFLIGHT CHECK 
-Refer to Section V for Operating Restric- 

ENTRANC E 

Ladder platform stands which overhang 
the chine are used to gain entrance to the 
cockpits. The canopies are unlatched ex- 
ternally by rotating each external canopy 
control clockwise with an L-shaped, 1/2- 
inch-square bar. The canopies are manu- 
ally raised to the fully open latched position 

TAKEOFF AND LANDING DATA CARDS 
Refer to Appendix for information neces- BEFORE ENTERING COC KPIT 
sary to fill out Takeoff and Landing =Data 
Cards before each flight. 

WEIGHT AND BALANCE 
Refer to Section V for Weight and Balance 

The following checks apply to both cockpits: 

1. Manual cable cutter ring - Secured. 

Z. Ejection seat and canopy safety pins 
installed - Check. 

limitations. For detailed loading infor- . 

mation, refer to Handbook of Weight and 
Balance Data. Before each flight, check AFT COCKPIT CHECK (Solo FIIgI'\I's Only) 
takeoff and anticipated landing gross weights, 
and Weight and Balance Clearance, Form 
36517‘. 

AIRCRAFT STATUS 

Refer to Form 781 for engineering, servic- 
ing, and equipment status. 

EXTERIOR INSPECTION 

l. Lap belt shoulder harness and all 
personal leads - Secured. 

2. All circuit breakers - In. 

LEFT CONSOLE 

1. Emergency fuel control switches - 
NORM. 

2. Control transfer panel - Check. 
It is not practical for the pilot to perform 
an exterior inspection while wearing a“ ' 

3. UHF command radio - TR + G. 
pressure suit; therefore, the exterior in- 
spection should be accomplished by other 
qualified personnel. 

2-2 

4. Oxygen supply lever - OFF. 
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INSTRUMENT AND ANNUNCIATOR PANEL 
l. Cockpit temperature rheostats - 

Mid-range. 

2. Cockpit temperature switches - AUTO. 
3. Aft cockpit air system switch - ON. 

4. Forward cockpit air system switch - 

ON.
_ 

5. Landing and taxi lights switch - OFF. 

6. Afterburner switches - OFF. 

7. Brake switches - NORM. 
8. Landing gear switch - OFF. 

9. Pressure dump switch - NORM. 
10. Drag chute handle - Neutral. 

ll.- Forward bypass control - FWD CKPT, 
12. Pitot heat - OFF. 

13. Trim Power - ON. 

14. Hydraulic reserve oil - OFF. 

l5. BUPD switch - OFF (guard down). ' 

16. Pitch logic override switch - OFF 
(guard down). 

17. Yaw logic override switch - OFF‘ 
(guard down). 

18. Gear release handle - Stowed. 

19. Air refuel switch - OFF. 
20. Fuel dump switch - OFF. 

21. Fuel transfer switch - OFF. 

22. Emergency fuel shutoff - OFF (guard 
down). 

23. Fuel quantity selector switch - 

TOTAL. 
24. Inverter switches - OFF. 

25. Generator switches - Neutral. 

26. Battery switch - OFF. 

RIGHT CONSOLE 

1. Canopy seal pressure - ON. 

Z. SAS switches - All NORM. 
3. SAS override control transfer 

switch - FWD. 
4. TACAN — ON and tuned. 
5. ADF - As desired. 
6. Faceplate heat switch - OFF. 

7. Floodlight rheostat - OFF. 

8. Instrument and Panel lights - OFF. 

9. Defog switch - OFF. 

10. Beaconilights switch - OFF. 
ll. Flight recorder - OFF. 

INTERIOR CHECK (Dual Flights) 

For dual flights all items marked with an 
asterisk must also be checked in the aft 
cockpit.

r 

*1, Throttles - OFF. 

*2. Landing gear lever - DOWN. 
*3. All circuit breakers - In. 

*4. Foot retractors - Attach. 
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CAUTION 

Foot spurs must be attached or 
removed while the cables are 
fully retracted to prevent damage 
to the cables. - 

*5. Accomplish personal equipment hook- 
up. See Figure 2-1.

I 

*6. Battery switch - Check. 
a. Forward cockpit - EXT PWR. 
b. Aft cockpit - OFF. 

LEFT CONSOLE 
*1. Emergency fuel control switches - 

A NORM. 
2. IFF/SIF switches - STDBY (Proper 

Mode and Code). v
- 

*3. Control transfer panel - As desired. 

4. Suit ventilation boost valve lever - 

Set at 2/3 of lever travel from NORM 
to EMER. 

*5. UHF command radio — T/R + G. 
6. Radar beacon switch - ON. 

, . 

*7. No. 1 and No. 2 oxygen systems - ON 
(when using pressure suit). Check 
system pressures. 

8. Throttle friction lever - As desired. 

*9. Aft bypass switch - CLOSED (Inop). 

INSTRUMENT AND ANNUNCIATOR PANEL 
*1. Cockpit temperature rheostat - As 

desired.
\ 
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*2. 

*3. 

*4. 

*5. 

6. 

*7. 

*8. 

*9. 

*lO 

*11 

*12 

*l3 

*l4. 

*15 

*16 

*1? 

*l8 

*19 

Cockpit temperature indicator 
switch ¥- Check 
a. Forward cockpit - FWD CKPT. 
b. Aft cockpit - AFT CKPT. 
Cockpit temperature switch - AUTO. 

Aft cockpit air system switch - ON. 

Forward cockpit air system switch - 

ON. ‘ 

Periscope MIRROR SELECT handle - 

Fully forward (projector). 

Landing and taxi lights switch - OFF. 

Afterburner switches - OFF. 

Landing gear lights - Check green. 

Brake switch - Set. ' 

a. Forward cockpit - ANTI SKID 
b. Aft cockpit - NORM. 
Oxygen quantity indicator - Check. 

Cabin altimeter switch - Set. 
a. Forward cockpit - FWD. 
b. Aft cockpit - AFT. 
Pressure dump switch - NORM. 
Drag chute handle - Stowed. 

CIT gage - Pointers together and 
indicating ambient temperature. 

TDI - Check for proper indication. 

Altimeter - Set. - 

Clocks - Check. 

Forward bypass door indicator - 

Check. ' 
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' a CHECK (TWO) PARACHUTE CANOPY ROCKET 
JET RELEASES. INSURE ROLL BAR PIN 
IS IN DOWN ILOCKH)) POSITION. PULL ON ~ 

EACH RELEASE TO INSURE LOCK POSITION 

'- 

I 

-_ REMOVE SAFETY PIN 
@I' ‘\ \\ _I/ 

=_:‘.',; Q CHECK FACE HEAT, PLACE BACK OF HAND 

IT \\\ > , ' \\\\\ 
on VISOR 

. 
. 

.P w CONNECT HEAT PROBE IIF APPLICABLEI 

w PRESS TO TEST BOTH SUIT EMERGENCY 
PRESSURIZATION SYSTEMS, (SEE ILLUSTRA- 
TION NO. 7) ONE AT A TIME. CHECK PRESSURE, 
APPROXIMATELY 75 PSI AND FLUCTUATING 

m CHECK ACCESSIBILITY OF SUIT FLOATATION 
KNOB PULL TAB

_ 

READJUST LAP BELT 

CHECK FOOT REST GUARDS 

yilqfib 

0),,” 

I], F“ 
Q: QT J°\ 

\ ‘E 

‘ \ 1: ..\ 
‘

. 

xfi ...' 

--—" “= Q CONNECT vsm HOSE 
LAP BELT 

SECURE SHOULDER HARNESS STRAPS AND .'; \\ 
PARACHUTE TIMER ARMING KEY. LOCK 
BELT AND ADJUST

/ 
41>- 

- Q CHECK PARACHUTE MANUAL "T" H/INDIE INSURE HANDLE IS SNAPPED SECURE mm HOUSING 

' Figure 2-I (Sheet 2 of 3) 

2-6 

NOTE 
THIS WILL BE ACCOMPLISHED AFTER ENGINES 
ARE RUNNING UNLESS EXTERNAL AIR CONDITION 
VENTILATION UNIT IS HOOKED TO AIRCRAFT 
VENT SYSTEM. PULL DOWN ON VENT HOSE 
CONNECTION TO INSURE LOCK POSITION 

1-"201-12(2) 
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SECTION ll 

PERSONAL EQUIPMENT HOOKUP 

E‘

C 

/‘N 
J» 

BY PILOT FROM A STANDING POSITION UPON _ _ :L=i \._ ENTERING AND LEAVING COCKPIT 

TA-I2 

@I!“I*W 

IIIIIIII 

\§L, 

1%?’ 3
e 

.. _7 5; 

A 5 
II

I 

\3\\ 
, k‘ I 

0I\|'\%LIélT 
§vy/’/‘A’://, 

co 3 PANEL U 
. _I = To ‘I’ fll, / I 

.' _ ” uoox up SPURS u _ v 

/ 
_ I. G; 7 “--“ 221$? I \ —~

I 

FOOT swurzs wuu as ATTACHED AND REMOVED “' 
A 

— » ~
. 

, 
; 

_'Q\'.%”/ I 
' . \4/ ~ I (K-A 0 

PERSONAL EQUIPMENT TECHNICIAN WILL 
ASSIST IN ATTACHING SPURS AND BALL 
FITTING BY HAND IF REQUESTED

I 

' 

<1 I=J§"§, 

. W)! M 0 
V 

\§*a_
_ ‘J ‘ I. ' ‘J 

liill?’ 

\, I -,

‘ 

,:|_': 

E33 

I CONNECTED 
D I SCONNECTED 

9 COMMUNICATIONS IFACE HEAT AND RADIO) CONNECT HEWEI CHORD TO PARACHUTE 
EXTENSION CHORD 

men 
MED 

\ LOW 

orr 

9. TURN FACE HEAT ON LOW (CONTROL ON 
RIGHT HAND CONSOLE) 
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WW 

\_/*’ 

SECURE OXYGEN PERSONAL LEAD HOSES 
IN QUICK DISCONNECT (INSIDE FRONT OF 
SEAT BUCKET) 

a INSTALL NO. 2 HOSE CONNECTION 
AND TURN PRESSURE ON 

. b INSTALL NO. 1 HOSE CONNECTION 
AND TURN PRESSURE ON

I 

C CHECK PRESSURE 75 PSI ’ 

-'Z’$"""_ 

., /M _, ex fii.)"_\>;,‘V|\~____\:€1;;1“>r M3 
" 11$.» '-'-':_.- ,~v ~;;;»_:- . .__ - . 

_-.' '=-;-.- '= 
"_""-~'--_ F" ‘-‘ 

“-21: - .~ 1:; ~ - Tl-~!--:;;>£~ . ¢f£,,,,_=,-»- ' 

~51’ F T, ' 

.5, \'_ 
CONNECT PARACHUTE HARNESS, THREE PIACESI 

FACE HE“ 
a CHEST STRAP (UNDER HELMET HOLD 

nowu LANYARDI 
b RIGHT LEG STRAP (OVER PERSONAL 

OXYGEN LEAD HOSESI - 

c LEFT LEG STRAP 

Figure 2-I (SI1eef3 of 3) 
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““"”mZ1~I'I=iii?.I<I: “II‘I?\®® 

—‘!*-*~wwmm1m!- 

’

I

@ /'@ 
,w“I@\ 

0 CONNECT EMERGENCY OXYGEN HOSES, 
_ 

SLIDE KNURLED FITTING INTO PLACE, 
INSERT SAFETY CLIP, PULL ON HOSE SLIGHTY 
T0 ASSURE OF LOCKED POSITION 

NOTE 
LEFT HOSE oven HELMET HO|_D ooww STRAP 

1-‘Z01-72(3) 
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SECTION II TA- 12 

Spike Controls - AUTO (Inopv.) 
Forward bypass controls - Check. 

a. Forward cockpit - CLOSED. 
b. Aft cockpit - FWD CKPT. 
Display MODE SELECT switch - 

As desired. 

BEARING SELECT switch - TACAN. 
ATT/AP Select switch - As desired. 
Surface limiter handle - Pull out. 

Pitot heat switch - OFF. 

Trim power switch - ON. 

Hydraulic reserve oil switch - OFF. 

BUPD switch - OFF (guard down). 
Pitch logic override switch - OFF 
(guard down). 

Yaw logic override switch - OFF 
(guard down). 

Gear release handle - Stowed. 

Air refuel switch - OFF. 

Fuel dump switch - OFF (guard down). 
Fuel transfer switch - OFF (guard 
down). 

Emergency fuel shutoff switches - 

Fuel On (guard down). 

Nitrogen indicator - Check. 

RIGHT CONSOLE 

1. 

*2. 

g_ 

Pitot—static source lever — NORMAL. 
c8.1'10py>Seal pressure lever — OFF. 

*3. 

4. 

5. 

*6. 

*1. 

*8. 

*9. 

*lO 

*ll 

*l2 

>'-<13 

*l4. 

SAS switches - Check _ 

a. Forward cockpit channel engage 
switches - ALL OFF. 

b. Aft cockpit channel engage 
switches - ALL NORM. 

c. Aft cockpit SAS override panel i 

transfer switch - FWD. 

Autopilot switches - OFF. 

INS panel — As required. 

Defog switch - OFF. 

Faceplate heat - As desired. 

TACAN - ON and tuned. 
FRS TAKE CMD button - As required 
FRS function selector switch - MAG. 

Floodlight switch - As desired. 

Instrument and panel lights - As 
desired. 

Beacon lights switch - OFF. 

Flight recorder switch - OFF. 

ELECTRICAL FUNCTION CHEC K 

l. 

*2. 

Inverter switches - Check. 
a. N0. 1 and No. 3 switches - 

NORM. 
b. No. 2 switch - ON. 

IND 8: LT TEST switch - Press. 
a. N2 quantity indicators should 

’ decrease to zero. Nitrogen 
quantity warning lights on an- 

- nuciator panel should come on 
at l-liter point. 

b. Fuel tank boost pump lights 
should illuminate. 
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. TA—l2 

c. All warning and FIRE lights should 
illuminate. 

d. Landing gear unsafe warning 
should be heard. 

3. Crossfeed and manual boost pump 
switches - Press (check lights ON). 

. 

1. 
4. Pump release switch - PUMP REL, ’ 

then release. 

5. Tank boost pumps - Check 1,_ Z, and Z 

6 tank lights ON (automatic sequencing). 3 

6. Crossfeed switch - Press (check 
I light OFF).

p 

7. Fuel quantity indicating system - i

5 Check. I 

Va. Individual (1; 2, 3, 4, 5 and 6) 6. 
tank quantities - Check. 

b. 
I 

Total fuel quantity - Check. _7 

8. UHF and IFF/SIF - Check. 8 

9. IFF/SIF --As required. 9 

STARTING ENGINES 

Either engine may be started first. Nor- 
mally, the left engine is the first to be 
started. .

I 

CAUTION - 

. Before starting an engine, verify 
that wheels are firmly chocked. 
There is no parking brake and 
brakes are inoperable until hy- 
draulic pressure is available. 

, Determine that intake and ex-
t 

haust areas are clear of person- 
nel and ground equipment. Ground 
personnel using interphone equip- 
ment will be in position to observe V 

exhaust nozzle and nacelle in- 
spection panels .during start. 

Approved for Release: 2017/07/25 C06230172 g 

4. 

10 

ll 

12. 

SECTION II 

Do not move either control 
stick until at least 1500 psi 
hydraulic pressure can be 
maintained on the A or B 
system gages; otherwise, a 
control system inspection 
will be necessary.

V 

Check with INS crew prior to start- 
ing engines. 

Fuel low pressure lights - OFF. 

Ground air supply - Request ON. 

Engine start switch - GND at 15 per- 
cent rpm. 

Throttle — IDLE above 16 percent rpm. 

Fuel flow - Check. 

Engine start switch - Release when 
EGT rises. 
EGT - Check (4oo°c maxirrium). 
Ground air - Request OFF at 40 per- 
cent rpm. 

ldle rpm - Adjust to 60—64percent rpm 

Engine and hydraulic pressure instru- 
ments - Check normal. 
a. Fuel flow - Check. 
b. EGT - Check. 
c. Oil pressure indicator - Check. 

CAUTION 
Discontinue start if oil pressure 
rise is not observed within 60 
seconds from startof rotation. 
d. Hydraulic system pressures - 

Check. 

Other engine - START, using same 
procedure. 

]NS mission only. 

3-9
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SECTION II TA-12 

CAUTION 
. If throttle is inadvertently re—- 
tarded to OFF during the start ‘ 

do not advance in an attempt to 
restart engine. In case of false 
start use Clearing Engine pro- 
cedure, this section. After- 
burner duct must be visually Z. 
checked and unburned fuel re- 
moved prior to attempting 
another start. 

3. 
. Never apply ground air supply 

to engine starter when engine 
rpm exceeds 40 percentrprn. 4. 

C LEARI NG ENGINE 
When a false start occurs, trapped fuel 
and fuel vapor may be removed from engine 
by using following procedure: 

l. Throttle - OFF. 

Z. Start switch - OFF (release). 
,___ 3. Continue cranking engine or request 

ground crew to apply starter air 
supply at 40 percent rpm or below. 

4. Ground air — Signal OFF after 15 
seconds. 

CAUTION 
Never reapply air to starter when 
engine rpm exceeds 40 percent 

- 
-

\ 

rpm. ' 8." 

BEFORE TAXIING 
[MW 9

1 

1. Emergency fuel system - Check. I 

a. Throttle — IDLE. _______' 

. 1&1-J 
b. Emergency fuel control switch — 

EMER. 

2-IO 

I6-I 

\| 

c. Tachometer - Check for stable 
engine operation. RPM may 

* increase, decrease, or show 
no change. 

d. Emergency fuel control switch - 

NORMAL. 
Generator switches - RESET above 
60 percent rpm after check with INS 
crew. 

Battery switch - BAT (within 3 
seconds). 

Generator—out lights — Check out. 

_ 

Note 

If the generator-out warning 
lights fail to extinguish, return 
the battery switch to the EXT 
PWR position and repeat steps 
Z and 3. 

INS DEST/FIX switch - VARIABLE 
DEST. 

INS MODE switch - NAV. (Check 
with INS crew prior to actuating 
switch.) Depress STORE pushbutton 
and check HSI heading marker for 
lO—deg right and DTG for 122 mni. 
INS indications - Report destination 
coordinates, distance-to—go, and 
ground speed when slewing is com- 
pleted. 

ms DEST/FIX switch - VARIABLE 
FIX and STORE. Check INS FIX 
REJECT light on. 

_

- 

ms DEST/FDC switch - VARIABLE 
DEST and STORE. Check ms FIX. 
REJECT light Off. _ 

INS umbilical cord - Disconnected 
(confirmed by INS crew). 
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External power - Signal for dis- I 

connect. ' 

Inlet air forward bypass - Ground 
crew confirm open. 

SAS engage switches - ALL ON. 
SAS recycle lights - Press (lights 
should go out). 

SAS light test switch - Press. 
(All lights should illuminate.) 

Autopilot pitch and roll engage 
switches - ON. - 

Autopilot disengage switch (control 
stick) - Press. Check that auto- 
pilot disengages. 

SAS engage switches"- OFF. Pitch 
and yaw A and B lights illuminate, 
both MON lights must stay out. 
Surface trirn - Check operation and . 

set to zero. Confirm that direction 
of movement corresponds with indi- 
cation. 

Control system - Check for correct 
direction of movement. Individually 
check each axis in both directions 
and request ground personnel to 
verify proper deflebtion of control 
surfaces. ' 

Seat and canopy safety pins - Re- 
moved and stowed. d 

'
"

\ 

Canopy - Close and lock. 

Canopy seal pressure lever - ON. 

TA-12 SECTION II 

-' 
" CAUTION 

The canopy should be opened 
or closed only when the air- 
craft is completely stopped. 
Maxirnum taxi speed with A 

canopy open is approximately 
40 knots. Gusts or severe 
wind conditions should be‘ 
considered as a portion of the 
40-knot limit taxi speed. K 

Rear View periscope - Check. 

Taxi clearance - Obtain from 
control tower. ~ 

Chocks and downlock pins - Signal 
for removal. Observe crewchief 
for clearance to taxi. 

Nosewheel steering - Engage. 
Check operation of nosewheel 
steering. 

TAXII NG 
Brakes - Check. 

WARNING 

Do not select alternate brakes 
with both L and R hydraulic 
systems operative. 

Flight instruments - Check. 
(Check turn-and-slip indicator for 
turn needle deflection in the direc- 
tion of turn while taxiing and ball 
free in race). 

Na-vigation“equipment - Check oper- 
-ation. Check ADF, TACAN and INS. 

Z-ll 
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SECTION TA-T2 

1 TURNING DIAGRAM 

2-12 
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\ \ .\ / 
NOTE= 151. 9 FT MINIMUM RUNWAY wwm REQUIRED FOR 180-DEGREE TURN 

(MAIN GEAR wmzus ow zoos or RUNWAY AT START or TURN ). 

Figure 2-2 
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CAUTION - 

All taxiing and turns should be 
accomplished at slow speeds to 
limit side loads on the landing 
gear. Fast taxiing should also 
be avoided to prevent excessive 
brake and tire heating and wear. 

BEFORE TAKEOFF 

1. 

Z. 

3. 

4. 

5. 

[Q 

*7 

s. 

*9 

Engine instruments - Check at 
Military thrust (run up one engine 
at a time). 

SAS channel engage switches - All 

TA—1Z 

*lO. 

ll 

12. 

13. 

SECTION II 

Shoulder harness - LOCK. 

Beacon light switch - ON (if re- 
quired).

I 

Flight Controls - Cycle and check 
hydraulic pressure. 

Suit ventilation boost valve lever - 

NORMAL just before taking runway 
and applying power. 

TAKEOFF 

1. 

Z. 

ON. 3. 

SAS recycle lights - Press, if neces- 
sary (lights should go out). 

Surface trim indicators - Check for 
zero setting. 

Tanks l, 2, and 6 - Check ON. 

INS - Check and fix as required. 
At designated runway position, se- 
lect correct STORED FIX position 
and fix. Check INS FIX REJECT 
light off. Reset DEST/FIX briefed 
initial destination position, and 
store. Check distance to go after 
slewing completed, then reset 
DEST/FIX to STORED AUTO if 
desired. 

Compasses'- Check and synchronize 
FRS and check INS if applicable and 
return display mode select switch to 
desired position. Check standby 
compass against runway heading. 

Pitot heat - ON, 

All Warning lights - OUT. 

4. 

5. 

6. 

7. 

Brakes - HOLD. 
Elapsed time clock - Start.~ 

Nosewheel steering - Engaged. 

Throttles - Advance. 

Brakes - Release at 80 percent rpm 

CAUTION 

The tires may skid if the brakes ' 

are held at high thrust.
I 

Engine instruments - Check at 
Military thrust. 

Afterburner switches - ON (sin'1ul- 
taneously). Afterburners should 
light within 5 seconds, indicated by 
a. noticeable increase in thrust. 
Faulty afterburner operation can 
be detected by EGT and fuel-flow 
indications . 

WARNING 

Monitor nosewheel steering ' 

because the afterburners may 
not light simultaneously. 

2-13 
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TA-I2 

NOTE 
I» I ENGINE INSTRUMENT CHECKS SHOULD BE 

MADE DURING THE INITIAL PORTION OF 
TAKEOFF ROLL 

OTHE TIRES MAY SKID WITH THE BRAKES» 
ON AT HIGH ENGINE THRUST.

E W —~" <~&- "-‘
F 

2-I4 

CONTINUE ROTATION TO ASSUME 
TAKEOFF ATTITUDE AT TAKEOFF 
SPEED 

~ BEGIN ROTATION AT COMPUTED SPEED 

USE NOSEWHEEL STEERING AS NECESSARY 
FOR DIRECTIONAL CONTROL

A 

A?:
' 

s®.\ 

/ 

-»""1 

51 _’ 
:5-'~§ 

“I 
‘* 

1; THROTTLES - ADVANCE TO TAKEOFF THRUST 
I ENGINE INSTRUMENTS - CHECK AT 

JIC 
-» 

_ 
. ,-_ ; J-V » ,_ ~-».e,\.¢ 

'.=;.‘ l '-'" 
V 
~ .. .,:-:_-,~--11» -,;-'.,;,_=-'.-.- -- 
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~ 

MAXIMUM THRUST 
AFTERBURNER SWITCHES — ON 
THROTTL5 — ADVANCE TO 
MILITARY THRUST 
BRAKES - RELEASE 
THROTTLES ADVANCE T0 80 PERCENT 
NOSEWHEEL STEERING ~ ENGAGE 
BRAKES - HOLD 

F201-3(a) 

Figure 2-3 
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Engine instruments - Recheck at 
Maxirnurn thrust. 

Note 

Exact readouts on these instru- 
ments is time consurning. The 
readout should be anticipated and 
needle position checked against a 
clock position. If there is any 
indication of irnproper engine 
performance during power ad- 
vancement, the takeoff should be 
aborted. Monitor ground run 
distance and airspeed during the 
takeoff roll. If possible, any 
abort decision should be made 
before the aircraft has reached 
high groundspeed. Refer to per- 
formance data, Appendix I, for 
takeoff information. Directional 
control can be maintained with 
nosewheel steering up to nose- 
wheel liftoff speed. 

Acceleration - Check. Check indi- 
cated airspeed against computed 
acceleration check speed at selec- 
ted acceleration check distance. 
Refer to performance data, Ap- 
pendix I, for takeoff information.

l 

Rotation - Begin at computed air- 
speed approximately three seconds 
before reaching takeoff speed. Ap- 
ply smooth, constant back pressure 
so that required control "deflection 
and rotation to takeoff attitude oc- 
curs at takeoff speed. Refer to 
Appendix I for rotation and takeoff 
speeds, ' 

Note 

Use indicated airspeed during 
takeoff and clirnb until proper 
clirnb schedule speed is indi- 
cated on the triple display 
indicator. 

TA-12 SECTION 11 

CROSSWIND TAKEOFF 

During crosswind takeoffs the aircraft 
tends to weather vane into the wind. 
This will be noted when the nosewheel 
lifts off and nosewheel steering is no 
longer available. Rudder pressure must 
be held to counteract the cross wind 
effect. A definite correction lmust be 
made as the aircraft breaks ground._ Apply 
lateral control as necessary for wings-level 
flight. Both the directional and lateral i 

control applications are normal and no 
problems should be encountered when taki.ng 
off during reasonable crosswind conditions. 

ROTATION TECHNIQUE A 

During takeoff, the maximum load on the 
main wheel tires occurs during rotation 
to takeoff attitude. 

CAUTION 

Avoid abrupt rotation since 
this can irnpose an excessive 
load on the tires and cause 
blowouts. 

In general, the tires are more critical 
during takeoff than landing because of the 
higher groundspeeds and gross weights 
involved. Wing lift quickly relieves the 
gear load as the nose is raised. Start 
rotation at computed rotationspeed, approxi- 
mately 3 seconds before reaching. the 
scheduled takeoff airspeed. Premature 
nosewheel lift-off should be avoided because 
the unnecessary drag will extend the ground 
run. Delayed rotation also extends the 
ground run and can result in excessive tire 
speeds. “ 

2-l5 
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SECTICN II - TA—12 

AFTER—TAKEQFF CL|MB' 

When definitely airborne: 

1. Landing gear lever - UP. Accel- 
erate to correct clirnb speed. 

Note 

The landing gear will retract in 
approxirnately l2 seconds. Ob- 
serve landing gear limit speed 
while gear is extended. 

WARNING 
Single engine operation is criti- 
cal irnmediately after takeoff. 

' Increasing airspeed and de- 
creasing angle of attack has 
greater benefits than gaining 
altitude at a maximum rate. 

2. Engine instruments - Check. 

3. Surface lin'1iter handle - Push in at 
Mach 0.5. 

*4. Altimeters - Set to 29.92 in. Hg 
prior to reaching FL 180. 

5. IFF/SIF - As briefed. 

CLlMBs
Y 

The aircraft accelerates rapidly to clirnb 
speed. A definite rotation and pitch change 
is required to establishthe clirnb. With 
maximum afterburning, the climb angle is 
about 20 degrees at low altitude. Begin the 
rotation sufficiently in advance of reaching 
climb speed to avoid exceeding the recom- 
mended airspeed schedule. The recom- 
mended clirnb speed schedule with after- 
burning is 350 KEAS to approxirnately 
26,000 feet and a constant Mach 0.9 above 
26,000 feet. The recommended Military 
(non-afterburning) clirnb speed is a constant 
300 KEAS. Refer to Appendix I for clirnb 
performance. 

2-16 

CRUISE 

Observe limitations of Section V. 

Center-of-gravity control is irnportant 
for optimum cruise performance. Fuel 
load distribution and the automatic tank 
sequencing provide a forward center-of- 
gravity for takeoff and clirnb. During 
cruise, the automatic sequencing provides 
an aft center of gravity to minimize elevon 
deflection and resulting trim drag. Supple- 
mental manual control of fuel usage is also 
possible, but should only be used if auto- 
matic fuel tank sequencing malfunctions. 

SUPERSONIC ACCELERATION 
A

. 

Maximum afterburning is required for 
all supersonic accelerations. Variations 
in outside air temperature have a pro- 
nounced effect on supersonic acceleration 
capabilities. Advantage of cold tempera- 
tures should be taken to obtain the best 
acceleration. One of three procedures is 
recommended, depending on temperature. 

Climbing Acceleration 

A 400-KEAS clirnbing acceleration is not 
recommended if the temperature is warmer 
than 5° above standard at altitudes above 
20,000 feet. When this procedure is used, 
accelerate to 370 KEAS and rotate to climb 
attitude. Rotation should not be delayed 
because it is possible to inadvertently accel- 
erate to/125 KEAS or faster. Establish 
400 KEAS and climb at this speed. Mach 
number will increase with altitude. The 
rate of climb and acceleration will be slow 
between 25,000 and 30,000 feet; approxi- 
mately Mach 1.0 to l.l. 

Note 

The bypasses should be opened 
manually at Mach 1.35. If the 
doors are not opened, duct "buzz" 
will occur at approximately Mach 
1.4. 

____ g _ _ _ Approved for Release: 2017/07/25 C06230172
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Diving Acceleration 

A diving acceleration from 40,000 feet is 
recommended when the temperature is warm- 
er than standard at low altitudes and cold 
above 35,000 to 40,000 feet. Starting from 
approximately Mach 1.0 and 40,000 feet, 
make a shallow dive to Mach 1.2 at 35,000 
feet. The acceleration will be slow between 
Mach 1.1 and 1.2. Pull out and start clirnb- 
ing from approximately 35,000 feet at a 
constant 400 knots EAS. ' 

Note 

Do not make an abrupt pull— 
out because this will increase 
load factor and bleed off Mach 
nurnber. . 

Manually open the bypass doors at Mach 
1.35. . 

Level Acceleration 

Level accelerations can be made at 40,000 
feet if desired. Accelerate at constant 
altitude to 400 knots E-AS and then climb at 
this speed. The acceleration will be notice- 
ably slower in the range from Mach 1.1 to 
1.2. Manually openthe bypass doors at 
Mach 1.35. <

’ 

DESCENT 

Descent performance charts are shown in 
Appendix I. ' The descent fuel consumption 
should be minimized to obtain maximum 
flight duration with the J-75 engines. 

The inlet air bypass doors can be opened 
to act as thrust spoilers and increase the 
rate of descent. 

l. Defog switch - As desired. 

2. Landing gear - As desired below 
speed limit. 

_ 
Note 

The landing gear may be low- 
ered to increase the rate of 
descent. 

3. IFF/SIF - As briefed. 

4. Altimeter - Set. to station pressure 
when passing through flight level 
180. ~

“ 

, 
Note 

Use pitot-static instruments for 
airspeed and altitude data during 
all operations below flight level 
180 except in clirnbs. 

5. Bypass doors - OPEN (if desired). 

AIR REFUELI NG PROCEDURES 
Either of two methods of handling power 
during refueling may be used. Whenever 
the initial fuel quantity remaining is over 
approximately 15,000 pounds it is possible 
to use minirnum afterburning on one engine 
and less than Military thrust on the other. . 

This allows refueling to be accomplished 
at a constant altitude of approxirnately 
32,000 feet, using the non-afterburning 
engine for thrust control. Normally or 
when at light weight, the initial contact 
should be made using non- afterburning power 
settings. One afterburner should then be 
lighted after temporarily disconnecting when 
the aircraft becomes power limited at 
Military thrust. The conventional procedure 
of completing refueling without use of an 
afterburner can also be used; however, a 
toboggan toapproxirnately 25,000 feet will 
be necessary as the tanks are filled. 

Prior to air refueling, stabilize and trim 
at refueling speed for contact. Observe the 
tanker for director light signals and 

2-17 
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maneuver as directed by the lights. A suc- 
cessful connection is confirmed by a mild 
jolt to the aircraft, steady illumination of 
the director light panel and the extinguishing 
of the READY light. Slight maneuvering 
may be necessary at this point to illumin- 
ate the azirnuth and elevation neutral lights 
during fuel transfer. Contact can be main- 
tained between the aircraft and tanker 
during a turn or in a descent. No adverse 
flight characteristics are present due to 
tanker downwash. After the disconnect 
occurs, separation is made down and to the 
rear of the tanker. 

PRIOR TO REFUELING 

Accomplish the following prior to refueling: 

l. Air refuel switch - READY. 
Note 

Amplifier requires up to approxi- 
mately five minutes for warmup. 

Z. Forward transfer switch - FWD 
TRANS. (ZO0O_lbs to tank 1). 

3. Fuel quantity indicator selector - 

p 

TOTAL. Monitor total fuel quantity. 

4. Seat - Lower. - 

When in observation position after rendez- 
vous with tanker. ' 

5. READY light - Push on (green)‘if 
necessary. 

6. Forward transfer switch - OFF. 

7. Stabilize in pre-contact position. 

8. Beacon light switch - OFF. A 

9. Observe tanker director lights illumi- 
nated and boom in ready for contact 
position. . 

2-18
. 

NORMAL REFUELING 
Normal refueling is accomplished as follows 

1. Establish contact. 

After contact is made: 

2. READY light - Check out.
_ 

3. Total fuel quantity - Monitor. 

When refueling is complete: 

4. Control stick disconnect - Press. 

5. Air refuel switch - OFF. 
(When probe is clear of receptacle.) 

6. Tanks 1, 2, 6 - Check ON. 

In case L hydraulic pressure is lost, R 
pressure may be utilized for refueling by 
moving the brake switch to -ALT STE-ER & 
BRAKE position. 

CAUTION 

Do not leave the brake switch in 
the ALT STEER & BRAKE position 
after refueling. 

ALTERNATE REFUELI NG 
The boom may be latched in the refueling 
receptacle manually as an alternate pro- 
cedure by using the following procedure: 

1. Air refuel switch - MANUAL. 
Check READY light on. 

2. Control stick disconnect - Press and 
hold. 

When nozzle has bottomed in the receptacle: 
3. Control stick disconnect - Release. 

Approved for Release: 2017/07/25 C06230172
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AIR REFUELING BOOM ENVELOPE LIMITS

\ /~ \ 
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Figure 2-4 
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CAUTION 

If the disconnect trigger is re- 
leased before the nozzle is in the 
bottom of the receptacle, it is 
possible for the nozzle to damage 
nozzle latches, preventing any 
further refueling. ' 

Fuel quantity - Monitor TOTAL fuel. 
refueling is complete:

' 

Control stick disconnect - Press. 

CAUTION 

The automatic limit disconnect 
system is inoperative. All dis- 
connects must be initiated by the 
receiver aircraft, as the tanker 
operator is unable to release the 
nozzle latches during manual 
boom latching. - 

Air refuel switch - OFF. READY 
light out. 

Note 

If a malfunction occurs which 
prevents disconnecting the boom, 
place the Air Refuel switch in 
the MANUAL position, depress 
the IFR DISC trigger. If dis- 
connect is not accomplished, 
proceed with brute force pullout 
by retarding throttles. 

BEFORE LANDING 

1. Fuel transfer switch - FWD TRANS 
(if required). 

TA- 12. SECTION II 

Note 

When tank 5 or 6 contains fuel, 
[transfer 1000 to 3000 pounds 
forward to obtain slight nose- 
up pitch trirn. '

V 

Surface lirniter handle - Pull out 
(released) at Mach 0.5. 

2. 

Periscope MIRROR SELECT handle - 

Fully forward. 
4

_ 

3. 

4. Hydraulic pressures - Check. 

5. Fuel transfer switch - OFF. 

. *(,_' Brake switches - Set. 

a. 
' Forward cockpit - As required. 

I 

b. Aft cockpit - NORM. 
*7. Shoulder harness - Manually locked. 

*8. Faceplate - Open. 

*9. Oxygen - OFF. 

10. Traffic pattern entry - Z75 to 350 
KIAS, 1500 feet above field eleva- 
tion 

Downwind - 250 KIAS, 1500 feet 
p 

above field elevation. ' 

ll. 

12. Landing gear lever - DOWN (check . 

gear warning lights). - 

Note 

Normal gear extension time is 
approximately 16 seconds. Ob- 
serve gear limit speed with_ 
gear extended. 

13. Base 1eg_Z20 to 230 KIAS, descending 

Z-Z1 
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14. Final approach - Maintain best final 
~ approach speed, minimum 165 

KIAS.
I 

4 
Note 

. 165 KIAS is best final approach 
speed with 5000 pounds fuel re- 
maining. Increase approach 
and landing speeds 1 knot for 
each additional 1000 pounds of 
fuel above 5000 pounds remaining. 

. See Figure 2-3 for a typical landing 
pattern. l 

15. Landing and taxi lights switch '- 
As required. 

LANDING 
NORMAL LANDING 
Refer to the Appendix for landing ground 
roll distances. If airspeed becomes ex- 
cessively low, a high sink rate will develop, 
resulting in a hard landing. During the 
flare, throttles are moved to IDLE and 
touchdown is made at approximately 10 de- 
gree pitch angle (nose approxirnately on the 
horizon), 

1. Throttles - Retard to IDLE in flare. 

CAUTION 
Allow throttle to follow quadrant 
curvature so that the hidden 
ledge at the IDLE position will 

- prevent inadvertent engine cut- 
off. 

2. Touchdown speed - Asrequired. 

3. Hold nosewheel in air. 

Drag chute handle - Pull out to 
deploy. Chute deployxnent requires 
approxirnately 3 seconds. 

Lower nosewheel at 110 KIAS. 

Engage nosewheel steering for di- 
rectional control. Steering will not 
engage until rudder pedals align 
with nosewheel position (straight 
ahead) and weight of aircraft is on 
any one gear. 

Brakes - Apply after chute deploys. 
Moderate braking may be used prior 
to chute deployment. 

CAUTION 

If the chute does not deploy, ob- 
serve the brake energy limit speeds 
in Section V. 

Drag chute handle - Rotate counter- 
clockwise and push in to jettison 
chute. 

Note 

The drag chute should be jet- 
tisoned at 55 KIAS unless the 
crosswind component exceeds 
12 knots. 

CAUTION 

If the chute is not jettisoned, 
the elevons should not be moved 
during taxiing as the shroud 
lines may jam between the in- 
board elevons and the fuselage 
and cause structural damage. 

AFT COCKPIT LANDING TECHNIQUE 
CAUTION 

Fly a normal traffiopattern. After rollout 
Fuselage angle must not exceed 
14 degrees to avoid scraping the 
tail. - 

Z-Z2 

onto final approach establish an approach 
angle sufficiently steep to permit full view 
of runway threshold. 
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CROSSWWD “‘N"""G CROSSWIND COMPONENT CHART 
The traffic pattern-for a crosswind landing 60 

should be normal, making proper allow- 
ances for velocity and direction of the ‘cross- 
wind. Proper runway alignrnent on final 
‘approach can be maintained by crabbing or 
dropping one wing; however, a combination 50 - _ 

- 
,, 

of the two is recommended just prior to 
/Pfpo 

"9 

flare. Remove crab before touchdown, R750 

using wing low technique to prevent side I 

drift. Reduce sink rate to a minirnum to 
accomplish smooth touchdown. At increas- 40 I5 
ed crosswind components, sink rate must 
be minirnized due to increase of side loads 
imposed on the landing gear. In severe “ 
crosswinds the nose should be lowered and - 

nosewheel steering engaged prior to drag 30 _ chute deployme nt. 

LAN DING ON SLIPPERY RUNWAYS 
Wet Runwog 

Use normal technique. Landing roll will 
increase due to reduction in available 
braking force. Braking effectiveness is 

I 2017/07/25 C06230172 
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increased if ANTI-SKID is off. 1° / 1‘§/ 

WARNING 
_ 

80° 

Wet runway braking tests have
0 

0 10 20 not been completed. Prelirninary 
tests indicate that the aircraft will N0" 

/// 

CROSSWIND COMPONENT - KNOTS 
Plane with heavy Water Conditions FOR CROSSWIND COMPONENT ENTER CHART w|m 
Qn the runway, with this ¢Qn_ M/-\X|MUM REPORTED GUST VEl.QC|TY 1_-Z0145 

dition, directional control in a . F|gure 2-7 crosswind may be difficult. 

Icy Runways 

Landing on an icy runway is the same as 

2-24 

t to APPFOVBQIOFRe|ea§§?2Q17/OZ/25 C°623°172_,t_____m ____ 

MINIMUM ROLL LANDING - 

3-

b 

OP N0 

//// 
ERAT 

ON 

T 
RECOM 

Make touchdown near the approach 
landing on a wet runway except that braking end if th;hI:un_Way at rginliinunl air“, 

- s effectiveness is further reduced. spee ° ls ls essen la or a uC_ 
cessful short field landing. 

. - ‘Deploy the drag chute as quickly as 
possible after touchdown. Lower 
the nosewheel while the chute is 
deploying,

35
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Apply optimum braking irnmediate- 
ly after chute deployment. Moderate 
braking may be used prior to chute 
deployment. 

Move throttles to IDLE during flare 
or immediately after touchdown. 

Move right engine throttle to OFF 
after touchdown. 

Note - 

Retarding both throttles to OFF _ 

further reduces thrust, but eli.rn- 
inates nosewheel steering and 
braking. If the brakes are burn- 
ed out at the end of the runway, 
and speed will permit a safe turn 
off, the nosewheel steering sys- 
tem will "save"pthe landing. 

The throttle technique is dependent on the 
pilot judgement of the particular field con- 
ditions. 

WARNING 

Engine shutdown will result in 
loss of hydraulic actuating pres- 
sure for the following systems: 

a. Rightlengine shutdown - 

Alternate brakes and nose- 
“. wheel stee.ring.

_ 

b. Left engine shutdown - Normal 
and anti—skid brakes and 
nosewheel steering. 

GO—AROUND 
A go-‘around may be initiated anytirne during 
the approach, or during landing roll when 
sufficient runway remains for takeoff. 

Drag chute - Jettison, if deployed. 

Z. 

3. 

4. 

AFTER 

1. 

2. 

*3. 

4. 

Throttles - MILITARY thrust, 
MAXIMUM thrust if required. 
Landing gear lever - UP after posi- 
tive climb angle established. 

Trirn - As necessary. 

LANDING 

Pitot heat - OFF. 

SAS channel engage switches - OFF 
(before taxiing).

' 

Lighting switches - As required. 

Suit ventilation boost valve lever - 
Set at Z/3 of lever travel from 
NORMAL to E-ME-RG. 

ENGINE SHUT DOWN 
1. 

*3. 

*4. 

*5. 

Wheel chocks - Installed. 

INS - As briefed. 

CAUTION 
INS must be off prior to open- 
ing canopies to prevent possi- 
bility of excessive temperatures 
of INS components. 

Canopy seal pressure levers - OFF. 

Canopy - Open. ~ 

Note 

In event of engine fire during 
shutdown, the engine can be 
motored with fuel OFF to blow 
out fire if starter unit is con- 
nected. Refer to Section III. 

Recorders -' OFF. 

Z-2.5 
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GO AROUND 

not: 
The excess thrust available to perform a go-arou nd varies 
with airspeed, gross weight, airplane configuration, field 

elevation and ambient temperature. As extremes of these 
variables are approached, the ability to perform a successful 
go-arou nd with military thrust decreases, thus requiring 
afterburning thrust. Refer to appendix for charts showing ( 
variation in performance to be expected with changes in 
these operating conditions. 

,1 

. THRO'ITI.ES - MILITARY THRUST ‘ (MAXIMUM THRUST IF NECESSARY) 
s~\\ / 0 LANDING GEAR I£VER-UP (AFTER 

DESCENT IS CHECKED) 

. TRIM - AS NECESSARY 

‘ I 
__..____ ,___.__}_-;i\(._._.,_ >-~ . .

\ \ 

\\ 
NOTE 

A MINIMUM OF 1000 LBS. OF FUEL IS 
REQUIRED FOR A GO-AROUND WITH A 
NORMAL PATTERN 

» 
F201-64 

Figure 2-8 
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i *6. All appropriate electrical switches - 

. OFF. ' 

7. All inverter switches - OFF. 

8. Generator switches - TRIP (mo- 
mentary). " 

9. Throttles - OFF. 

10. Battery switch - OFF. 

11. Seat and canopy safety pins - 

Installed. 

STRANGE FIELD PROCEDURES — AS BRIEFED. 

ABBREVIATED CHECKLIST 

Normal and emergency procedures ab- 
breviated checklists are furnished separately.’ 

2-27/2-28 
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Propulsion System Failure 
During Takeoff 
Immediately After Takeoff 
Nozzle Failures 
Afterburner 
Air Inlet 
Compressor Stall 
Engine Flameout 
Air Start Procedures 
Glide Distance ' 

Engine Oil Pressure 
Engine Fuel Control 

Fire
_ 

Elimination of Smoke 8. Fumes 

Emergency Escape 
Takeoff & Landing Emergencies 
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INTRODUCTIQN 

This section includes recommended pro- 
cedures to be used in the event of emergency 
or abnormal operating conditions. The pro- 
cedures ensure safety of the pilots and air- 
craft under mo st situations until a safe land'- 
ing can be made or other appropriate action 
taken. Multiple emergencies, adverse 
weather, and other peculiar conditions may 
require modification of procedures; there- 
fore, it is essential that the pilot determine 
the correct course of action by using com- 
mon sense and sound judgement. Critical 
steps of procedures are presented in cap- 
ital letters. These steps should be me- 
morized so that they may be performed im- 
mediately without reference to checklists. 

PROPULSION SYSTEM FAILURE 

By definition, propulsion system failure may 
be total or confined to the components con- 
sidered as part of the propulsion system, 
including the main engine, afterburner, in- 
let, nozzle, tailpipe, fuel controls lubri- 
cation and ignition systems. 

Complete Engine Failure 

Complete engine failure is mechanical , 

failure within the engine characterized by 
extreme vibration, seizure, or explosion. 
Other syrnptoms may be a sharp drop in 
thrust, rpm, or EGT. Engine should be 
shutdown immediately after positively de- 
termining which engine has completely 
failed. If complete engine failure occurs, 
it probably will not permit normal Wind- 
milling operation. Shut off the fuel. An 
airstart should not be attempted since this 
can result in fire or explosion. Land as 
soon as possible. 

3-2 

Engine Mechanical Failure 

Engine mechanical failure is an engine or 
engine accessory failure which requires 
pre—cautionary shutdown to avoid or delay 
complete engine failure. Mechanical failure 
situations include uncontrollable oil tem- 
perature, EGT, or RPM and abnormal oil 
pressure, ‘fuel flow, i or vibration. Normal 
windmilling speeds can be expected. A 
landing should b_e made as Soon as possible, 
after precautionary shutdown. 

Engine Flomeout 

Engine flameout is characterized by a loss 
of thrust and a drop in EGT and rpm. 
Flameout can result from interruption of 
fuel supply, component malfunction, or 
compressor stall. Irnmediate airstarts 
may be possible provided the attempt is 
made before compressor rpm has appre- 
ciably decreased; the higher the rpm, the 
quicker and more consistent will be the 
airstart. In the event an engine flames out 
at high Mach number, an immediate air 
start can be attempted after the flamed-out 
engine is positively identified. It may be 
difficult to immediately determine the 
flamed out engine. The pilot should cross- 
check the turn-and-slip indicator, EGT, 
fuel flow and the rpm, as an aid in positively 
determining the failed engine. Probability 
of a successful airstart is greater if at 
least 7 psi CIP is attained. Airstarts have 
been made while in roughness but restor- 
ation of stable inlet conditions increases 
the probability of success. While it is ex- 
peditious to use crossfeed to assure ade- 
quate fuel supply during an air start attempt, 
crossfeed should not be left on after the 
start is obtained. Turn an additional tank 
on to the side wherelflow interruption is 
suspected before crossfeed is discontinued. 
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Afterburner F | omeout 

Afterburner flameout may occur as the re- 
sult of engine stall. Stall conditions must 
be corrected before attempting afterburner 
relight. Reducing altitude, increasing air- 
speed, or increasing engine thrust will im- 
prove the afterburner lighting character- 
istics, especially at high altitude. If these 
measures fail, the afterburner igniter re- 
cycling period should be varied by allowing 
shorter or longer intervals between attempts 
to obtain an afterburner light. A compari- 
son of duct pressures may reveal that a 
difference in inlet efficiency was respon- 
sible for the flameout. Afterburner opera- 
tion cannot be sustained at levels of turbine 
discharge pressure below 10 inches of mer- 
cury absolute; however, this corresponds to 
altitudes of 59,000 feet at 0.8 Mach number 
and 70,000 feet at 1.8 Mach number. 

Compressor Stcili 

Compressor stall is usually indicated by 
compressor pulsations and afterburner 
flameout may be expected. Other indica- 
tions are loss of thrust, rapid reduction or 
fluctuation of rpm, and failure of rpm to 
increase during acceleration. Compressor 
stall may be caused by abrupt -or erratic 
throttle movement, failure of the nozzle to 
open as soon as the afterburner starts to 
operate, or unstable inlet conditions. 

Single Engine Flight Characteristics 

The aircraft design is. such that no flight 
system is dependent on a specific engine; ' 

thus, the loss of an engine will not result 
in subsequent loss of all hydraulic or elec- 
trical systems. 

The engines are located outboard on the 
wing, away from the direct influence of the 

fuselage air flow to obtain optimum 
performance from the inlet ducts during 
normal operation. If an engine fails at low 
speed just after takeoff, the large amount 
of asyrnmetric thrust may require full rud- 
der and a mild bank toward the good engine 
for control. Minimum single engine di- 
rectional control speeds are shown on the 
chart in this section. A chart showing max- 
imum weights for single engine climbout is 
included in the performance data appendix. 
Acceleration to climb speed and climb to ‘ 

pattern attitude can be accomplished with 
maximum thrust on the operating engine. 
Full rudder trim can be used to assist in 
control. Pitch trim changes while dumping 
fuel can be expected due to shifting center 
of gravity as the tanks empty. Directional 
trim is quite sensitive to changes in air- 
speed and power settings during pattern op- 
eration. A 

At high speed, engine failure or flameout 
could cause large amounts of yaw at high 
rates. The yaw SAS has a large degree of 
authority to prevent this. Temporary thrust 
reduction on the good engine (minimum_ 
afterburning) helps to counteract the asyn1- 
metric thrust condition, and followup rudder 
action is necessary. If large yaw angles 
develop, inlet duct airflow disturbances 
may cause the other engine to stall or flame- 
out. 

In the event of engine flameout at high Mach 
number, an immediate airstart can be at- 
temped a.fter the flamed out engine is posi- 
tively identified. This may be difficult. 
The pilot should endeavor to cross check the 
turn and slip indicator, EGT, fuel flow, and 
rpm in order to positively determine the 
failed engine. If encountered, intensity of 
inlet roughness increases with Mach number. 
If a start is unsuccessful, or if engine 
failure has occurred, a descent to inter- 
mediate altitudes will be necessary. The 
bypass doors should be open on the wind- 
milling engine. Descent range can be ex- 
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MINIMUM SINGLE ENGINE CONTROL SPEEDS 
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tended by decelerating with Military thrust 
on the good engine. Either a slight bank or‘ 
yaw with full rudder trim or a bank of 8 to 
10 degrees with minimum rudder trim and 
moderate yaw can be used for cruise. 

Fuel management during protracted engine- 
out operation should be directed toward 
maintaining optimum center-of-gravity con- 
ditions, making all of the fuel available to 
.the operating engine and, when necessary, 
continuing the fuel cooling of necessary sys- 
tems. Improper cg conditions will be indi- 
cated by abnormal pitch trim requirements. 
The crossfeed valve should be opened after 
tanks 5 and 6 are emptied by right engine 
consumption, or if this is the failed engine, 
by successive forward transfer operations. 
This accomplishes the dual purpose of main- 
taining cg and using all available fuel. Fuel’ 
cooling is continued automatically when the 
inoperative engine is windrnilling unless its 
emergency fuel shutoff switch is actuated. 
Crossfeed should never be used during for- 
ward transfer when fuelremains in tanks 5 
or 6. If it were, most of the fuel transferred 
would come from the operating tank(s) of 
group Z, 4, or 3 and only a small forward 
cg shift would result.

I 

Double Engine Failure 

The possibility of a double engine failure is 
greater at high speeds because it is possible 
for the second engine to flameout as a re- 
sult of the yaw angles induced by the first 
engine failure. In this case, first restart 
the engine that flamed out due to the yaw 
maneuver . ' 

If a double engine failure occurs at ex- 
tremely low altitude and sufficient airspeed 
is available, the aircraft should be zoomed 
to exchange airspeed for an increase in 
altitude. This will allow more time for ac- 
complishing emergency procedures. At- 
tempt an air start immediately and repeat 
as many times as possible. - 

THRUST FAILURE DURING TAKEOFF, 
TAKEOFF REFUSED 

If either the acceleration check speed is 
marginal or the thrust of either engine de- 
cays or fails and conditions permit: 

1. ABORT 
Use abort procedure given in this sec- 
tion for Takeoff and Landing Emer- 
gencies. 

AFIERBURNER FLAMEOUT DURING TAKEOFF, 
TAKEOFF CONTINUED 

If an afterburner fails before leaving the 
ground, and a decision is made to continue: 

l. AFTERBURNER SWITCH - OFF. 
After 5 seconds: 

Z. AFTERBURNER SWITCH — ON. 
If afterburner does not light: 

3. AFTERBURNER SWITCH - OFF. 
4. Trim — As necessary. 

ENGINE FAILURE IMMEDIATELY AFTER 
TAKEOFF 

If an engine fails immediately after takeoff 
and the decision is made to continue, main- 
tain maximum thrust on the operating en- 
gine. Normal takeoff speeds are equal to 
or faster than minimum directional control 
speed. Lateral and directional control of 
the aircraft can be maintained when air- 
speed -remains above the minimum single 
engine directional control speed. However, 
the ability to maintain altitude and accele- 
rate or climb depends on weight, drag, 
altitude, airspeed, and temperature. Re- 
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fer to Appendix for takeoff climb capability 
data. When at heavy weight for the existing 
air temperature, dumping fuel may reduce 
the gross weight sufficiently to remain air- 
borne:

I 

1. TI-IROTTLES — MAXIMUM THRUST. 
2. CONTINUE STRAIGHT AHEAD. 
3. LANDING GEAR LEVER - UP. 

4. Fuel dump switch - NORM (if necessary). 
5. Throttle - Failed engine" OFF. 

If not mechanical failure: 

6. ATTEMPT AIR START (Refer ‘£0 Air 
Start Procedure this section). 

For obvious mechanical failure: 

7. Emergency fuel shutoff switch — FUEL 
OFF. 

DOUBLE ENGINE FAILURE IMMEDIATELY AFIER 
TAKEOFF 

If a double engine failure occurs, proceed 
as follows: 

1. IF GEAR IS DOWN AND CONDITIONS 
PERMIT - LAND STRAIGHT AHEAD. 

Z. IF GEAR RETRACTION HAS BEEN 
INITIATED OR CONDITIONS DICTATE- 
EJECT. 

WARNING 
Decay of engine RPM will result 
in rapid loss of A & B hydraulic 
system pressure and subsequent 
loss of aircraft control. 

3-6 

AFIERBURNER NOZZLE FAILURE DURING 
FLIGHT 

NozzIe Foiled Closed . 

Normally, the nozzles open before the 
afterburners light. If the afterburner noz- 
zle either fails to open or closes during 
afterburner operation, there may be a com- 
pressor stall, a rapid increase in exhaust 
gas temperature, or a decrease in rpm. 
If one of these conditions occur: 

1. Afterburner switch — OFF. 

NozzIe FoIIed Open 

If the nozzle fails open, a maximum of ap- 
proximately 60% of Military thrust remains 
available without afterburning. The after- 
burner can be turned on if necessary and 
full afterburner thrust will be available. 

AFTERBURNER FLAMEOUT
_ 

In the event of a flameout of the afterburner 

l. Afterburner switch - OFF. Wait at 
least 5 seconds. 

2. Afterburner switch - ON. 

If afterburner fails to light: 

3. Afterburner switch — OFF. 

AFIERBURNER CUTOFF FAILURE 

In the event of an electrical failure, or 
failure of the afterburner actuator motor 
during afterburner operation, the after- 
burner may be turned off as follows: 
l. Throttle — Retard below afterburner 

detent. . 
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WAR NING 
A pronounced loss of thrust will 
result when thepthrottle is retarded 
below the afterburner detent position. 

When the above cutoff procedure has been 
used to terminate afterburning after elec- 
trical failure, a relight cannot be obtained 
until electrical power has been restored. 
However, the full range of non—afterburning 
thrust is available. A relight cannot be ob- 
tained if a complete failure of the after- 
burner motor actuator has occurred, or if 
the relay in the afterburner electrical con- 
trol circuit has failed in the afterburning 
position. 

To relight the afterburner, proceed as ‘ 

follows:
A 

1. Afterburner switch — OFF for at least 
5 seconds. 

2. A/B CONT circuit breaker - Check. 
Reset if necessary. 

3. Throttle - Advance to afterburner range. 

4. Afterburner switch — ON. 

AIR INLET CONTROL SYSTEM 
MALFUNCTIONS 

A malfunction of the air inlet bypass system 
can be caused by hydraulic power loss or 
mechanical failure. System malfunctions 
and action available to the pilot are as fol- 
lows: 

BYPASS DR NOT OPEN Light On 
Illumination of this warning light indicates 
that the bypass doors are closed with land- 
ing gear extended.

. 

1. Inlet air bypass switch — OPEN. 
2. BYP DR MAN OPEN light o_n — Check. 

BYP MAN OPEN Light Not On With Bypass 
OPEN Selected

, 

If the inlet air bypass doors remain closed 
when OPEN is selected avoid using high 
thrust settings at low speeds before landing 

COMPRESSOR STALL OR UNSTABLE INLET 
1. INLET AIR BYPASS SWITCHES - 

OPEN. - - 

Z. AFTERBURNER SWITCHES - OFF. 
3. Airspeed - Adjust toward 350 KEAS. 

4. Throttles - Adjust to clear stall. 

5. Restart engine if flamed out or shut 
down. 

ENGINE FLAMEOUT PROCEDURE
1 

1. AFTERBURNER SWITCHES — AS 
REQUIRED. 

Z. AIRSPEED - ADJUST TOWARD 300 
KEAS OR MACH 0.8. 

If not obvious mechanical failure: 

3. ATTEMPT AIR START. 
If obvious mechanical failure or air start 
is unsuccessful: 

4. Failed engine generator — TRIP. 

5. Crossfeed — As required. 

6. Land as soon as possible. 
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DOUBLE ENGINE FLAMEOUT 

When altitude permits: 

l. Use appropriate steps of Engine Flame- 
out or Air Start procedures, as appli- 
cable. . 

When altitude is critical or engines will not 
start: 

Z. EJECT. 

AIRISTART PROCEDURES 

The cause of a flameout should be deter- 
mined and corrected prior to attempting an 
air start. The estimated air start envelope 
for a windmilling engine is shown in this 
section. The recommended procedure for 
air start is as follows: 

1. THROTTLE — OFF (affected engine). 
2. INLET BYPASS SWITCH — OPEN. 
3. CROSSFEED - ON. 
4. THROTTLE - IDLE. 
5. ENGINE START SWITCH - AIR (hold). 
If no evidence of start within 15 seconds: 

6. THROTTLE - OFF. 

7. EMERGENCY FUEL CONTROL 
SWITCH — EMER. . 

8. THROTTLE — ADVANCE TO 800-900 
PPH FUEL FLOW. 

9. ENGINE START SWITCH — AIR (hold). 

After start: 

10. Throttle and cockpit switches - As 
required. 

3-8 

g 
Note 

Emergency fuel control switch may 
be returned to NORM position after 
start unless flameout was caused 
by normal fuel control failure. 

GLIDE DISTANCE WITH BOTH ENGINES 
INOPERATIVE > 

The glide distance chart shows zero-wind ' 

glide distances with both engines wind- 
milling. The glide speed is 0.8 Mach num- 
ber above 30,000 feet and 300 knots EAS 
below 30,000 feet. This airspeed will pro- 
vide near-maximum glide distance capa- 
bility and sufficient engine speed to maintain 
hydraulic pressure. 

With both engines out, the ac generators 
furnish rated electrical power at windniill- 
ing speeds above Z800 rpm. The emer- 
gency battery provides SAS operation at 
lower windrnilling speeds. There is suf- 
ficient hydraulic flow to operate the control 
surfaces at satisfactory rates above 3000 
rpm and operation at reduced rates is 
available to a windrnilling speed of approxi- 
mately 1500 rpm. 

LANDING WITH BOTH ENGINES 
INOPERATIVE 

Landing with both engines inoperative 
should not be attempted. 

ENGINE OIL SYSTEM FAILURE 

Failure of the engine oil system is indicated 
by the oil pressure gage. If an oil system 
malfunction causes oil starvation of the 
engine bearings, the result will be pro- 
gressive bearing failure, engine roughness, 
oil seal failure, loss of oil, and subsequent 
engine seizure. Bearing failure due to oil 

_ Approved for Release: 201T[0g7g/2§ C06230172
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starvation is generally characterized by a 
rapidly increasing vibration. If this is noted, 
accompanied by a pressure loss on the gage, 
do the following; 

l. \ Throttle — OFF. 

2. Land as soon as possible. 

ENGINE FUEL CONTROL FAILURE 

When a failure of the normal fuel control is 
suspected, do the following: ’ 

1. Throttle - Adjust for smooth switchover. 

2. Emergency fuel control switch — EMER. 
After fuel control malfunction, do not re- 
turn the emergency fuel control selector 
switch from EMER to NORM for the dur- 
ation of the flight. To do so might result 
in an engine flameout. Descents should be 
made with the throttle advanced to provide 
no less than 1500 pph fuel flow per engine 
to prevent excessive fuel temperatures in 
the fuel control. Careful throttle movement 
and close monitoring of EGT is necessary 
as the emergency fuel control only senses 
compressor inlet pressures and fuel flow is 
controlled by the throttle. When practicing 
emergency procedures with a properly 
functioning normal fuel system, the trans- 
fer back to NORM should only be made after 
first retarding the throttle to 7860 rpm or 
less to avoid excessive pressure surge in 
the engine fuel system. 

FIRE 

ENGINE FIRE DURING GROUND START 
If there is evidence of fire during ground 
start, keep the engine rotating until the fire 
is extinguished. Apply chemicals from out- 
side the engine as a last resort. 

If engine is operating: 

l. Throttle - OFF. 

2. Have ground crew continue cranking 
engine. 

CAUTION 
Never apply ground air supply to 
engine starter when engine rpm 
exceeds 3490. 

3, Emergency fuel shutoff switch - 

FUEL OFF. 
4. Battery switch — OFF. 

5 . Abandon air craft. 

ENGINE FIRE DURING TAKEOFF, TAKEOFF 
REFUSED 

If either FIRE warning light illuminates 
before leaving the ground, do the following: 

1. ABORT.
' 

Use abort procedure given in this 
' section for Takeoff and Landing Emer- 
gencies. I 

2. THROTTLE — OFF (AFFECTED 
ENGINE). 

3. EMER FUEL SHUTOFF SWITCH — 

FUEL OFF. 
4. Shut down other engine after stoppingj 

5. Seat pin — Insert if time permits. 

6. Abandon aircraft. V 
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ENGINE FIRE DURING FLIGHT 

Illumination of a nacelle FIRE warning light 
indicates a nacelle compagtment temperature 
above approximately 1050 F. An immediate 
check for abnormal EGT, trailing smoke, or 
any other indication of the presense of fire 
should be made. In case of doubt, assume 
that a fire does exist and proceed as follows: 

l.' THROTTLE — RETARD BELOW AFTER- 
‘ BURNEREDETENT (AFFECTED 

ENGINE). 

If light remains on: 

2. THROTTLE — IDLE ABOVE MINIMUM 
"CONTROL SPEED. 

If light still remains on: 

3. THROTTLE - OFF. 

4. EMER FUEL SHUTOFF SWITCH - 

FUEL OFF. 
5. CHECK FOR _OTI-IERINDICATIONS OF 

- FIRE. 

If fire confirrned: 

6. . EJECT. 

If no fire: 

7. Land as soon as possible. 

ENGINE FIRE AFTER SHUTDOWN 
Use applicable steps of Engine Fire During 
Ground Start procedure, this section. 

ELECTRICAL FIRE 

The pilot's ability to detect an electrical 
fire is somewhat limited when wearing a 
pressure suit because he is not exposed to 

3-12. 

the characteristic odor. He must depend on 
visual detection of smoke in the cockpit. 

The method offighting an electrical fire is 
different from the customary procedure in 
that it is not desirable to turn off all elec- 
trical power simultaneously. Such action 
would turn off the SAS and fuel boost ptunps; 
however, the battery and one generator may 
be turned off with no adverse effect on es- 
sential systems. 

l. Both generators should not be turned 
off simultaneously unless absolutely 
neces sary. 

2. Turn off all non-essential electrical 
systems. 

_

1 

3. Turn electrical equipment back on in- 
dividually in an attempt to isolate mal- 
function. 

4. Land as soon as possible. 

ELIMINATION OF SMOKE AND FUMES 
The pilot cannot detect fumes when wearing 
a pressure suit. The helmet oxygen system 
is independent of the cockpit and suit air 
supply system. Smoke can be eliminated 
promptly by durnping cabin pressure unless 
the smoke “enters from the cockpit air con- 
ditioning system. With the cockpits pres- 
surized, shutting off the cockpit air systems 
will not depressurize the cockpits; however, 
there will be a minimum of ventilating ‘air 
flow. If the smoke is introduced by the 
forward cockpit air supply system, switch 
the cockpit system to CROSSOVER. The 
defog system should be off at all times when 
not required.

_ 

WAR NING 
When pressure is dumped, cockpit 
depressurization will occur at an 
extremely rapid rate and the pilots 
will be dependent on their suit 
pressure for altitude protection. 
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EMERGENCY ESCAPE
A 

Escape from the aircraft in flight should be 
made with the ejection seat. The following 
is a suxnmary of ejection expectations: 

At sea level, wind blast exerts only 
minor forces on the body up to 525 
knots; appreciable forces from 525 to‘ 
600 knots. The aircraft limit airspeed 
is below these speeds. 

8.. 

b. Ejection at 65 KIAS and above during 
takeoff roll results in successful chute 
deployrnent.

_ 

c. The free fall from high altitude down to 
- 15,000 feet with drogue chute stabili- 

zation will result in stabilizeddescent 
in the quickest manner. 

CAUTION - 

Flight with oxygen mask and re- 
gulator are restricted to below - 

FL 500 and below 420 KEAS because 
of wind blast forces anticipated in 
the event of ejection. Before actual 
ejection airspeed should be reduced 
to subsonic and as slow as conditions 
permit. 

BEFORE EJECTION, IF TIME AND CONDITIONS 
PERMIT 

1 Altitude - Reduce so that the pressure 
suit is not essential to survival.‘ 

2 Airspeed - Reduce to subsonic and as 
slow as conditions permit. 

3 Head aircraft toward unpopulated area 
.' Transmit location and intentions to 

nearest radio facility.
4

5 . IFF — EMERGENCY position. 

-11-12 SECTION III 

EJECTION ‘ 

A minimum risk ejection can be performed 
at any height when airspeed is above 65 . 

VKIAS with wings level while in level or 
zfigbing flight; however, accomplish bail- 
out above Z000 feet when feasible. 

1. If possible, aircraft commander will 
notify crewmember of decision to eject. 

2. Actuate BAIL OUT light switch. 
3. Observe forward seat ejection (or AFT 

SEAT EIECTED light illuminate if air- 
craft commander in forward cockpit). 

- WARNING 
If forward seat ejects first, do not 
eject from a.ft cockpit or jettison 
canopy until forward seat is ob- 
served to go. Ejection of pilot 
may be determined visually, by 
noting rocket blast, by feeling 
aircraft shake, or by hearing seat 
ejection system fire. 

4. Lower visor. 

5. GREEN APPLE - Pull. 
Pull green apple if at altitude. 

6. EJECTION RING - PULL. 
If seat fails to eject after a normal delay, 
do the following: 

7. JETTISON CANOPY. Operate canopy 
jettison handle. If canopy does not 
jettison, attempt to blow off by open- 
into slipstream with canopy latch 
handle. . 

EIECTION SEAT T—HANDLE — PULL. 8.. 

3-13 

Approved for Release: 2017/07/25 C06230172



Approved for Release: 2017/07/25 C06230172 

SECTION III TA-12 

_ 
WAR NING 

Do not pull ejection seat T-handle 
until canopy is gone. There is no 
safety interlock to prevent ejection 
by T-handle when canopy is in place. 

In the event the ejection seat still fails to 
eject, continue as follows: 

9. Slow aircraft to between 250 and 300 
KEAS. - 

O. FOOT SPURS — RELEASE. 
l. PERSONAL LEADS - DISCONNECT. 
2. TRIM AIRCRAFT FULL NOSEDOWN, 

HOLD STICK NEUTRAL. 
3. ROLL INVER TED, LEAN FOR WARD. 
4. SIMULTANEOUSLY RELEASE LAP 

BELT AND CONTROL STICK. 
5. AFTER CLEAR, PULL PARACHUTE 

ARMING LANYARD (RED KNOB) ON 
PARACHUTE HARNESS. 

6. Survival kit release handle — Pull after 
parachute opens to reduce landing 
impact. - 

EMERGENCY EXIT ON THE GROUND 
To exit on the ground in an emergency, pro- 
ceed as follows: 

1. Ejection seat safety pin - Install if 
time permits. 

2. Lap belt and shoulder harness - Release, 

3. Personal leads - Disconnect. 

4. Parachute harness attachments - Re- 
lease. 

3-14 

5. Foot spurs - Release manually. (Use 
cable cutter if unable to release spurs.) 

6. Canopy — Unlatch orjettison as appli- 
cable. 

7 . Abandon air craft. 

TAKEOFF AND LANDING EMERGENCIES 

ABORT 

The abort procedure assuzmes that a deci- 
sion to abort will be made before rotation 
speed is reached. Aborts from above ro- 
tation speed are not prohibited, but the 
risks associated with aborting from such 
a high initial speed at takeoff weight must 
be balanced against those of continuing a 
takeoff when making the decision. In gen- 
eral, after rotation speed is reached, the 
most reasonable course of action is to con- 
tinue rather than abort unless the emer- 
gency is such that the aircraft can not fly. 

Engine Monogement 

Both throttles should be retarded to IDLE 
and the brakes applied with the nose down 
as" soon as the decision to abort is made. 
Reaction time and residual thrust will usu- 
ally cause airspeed to continue increasing 
until engine rpm begins to decrease. The

I 

planned rotation speed may be exceeded as 
a result; however, the nosewheel should be 
kept on the runway to take advantage of " 

nosewheel steering in combination with 
rudder control. Shutdown of one engine will 
shorten the stopping distance, but shutdown 
is not necessary unless the drag chute does 
not operate properly. In the event of chute 
failure, shutdown the right engine after 
both are idling, or complete the shutdown of 
a failed or flamed out engine. 

Changed 16 October 1967 
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WARNING 
Wait until rpm and EGT show that 
both engines are idling or that one 
engine is failing before selecting 
the engine to shutdown. Loss of 
both engines may result in loss of 
hydraulic pressure for braking. 

Aircraft Attitude, With Decision to Abort 

Unless rotation has been initiated, keep the
V 

nosewheel on the runway. If a nose up atti- 
tude has been established but can be checked 
short of lift-off, lower the nose immediately 
if below 140 KIAS. If above 190 KIAS, use 
an angle of attack of 10° to 120 while decel- 
erating toward 190 KIAS. Lower the nose 
as 140 KIAS is approached. Energize the

p 

brakes simultaneously with nosewheel con- 
tact. 

When rotation is well advanced, the aircraft 
may accelerate beyond takeoff speed and u 

liftoff before rotation can be checked. In 
this case hold the aircraft off sufficiently to 
regain control and then touchdown without 
sideslip if possible. Fly the aircraft back 
to the runway, attempting to regain the 
center. Lower the nose as 190 is approached. 

Chute Deployment
y 

The drag chute requires 4 to 5 seconds for 
deployrnent after drag chute actuation. It is 
permissible to actuate the deploy handle 
while decelerating in anticipation of reach- 
ing l90 KIAS; however, premature deploy- 
ment can result in destruction of the chute. 
Actuation of the chute system so as to reach 
190 KIAS simultaneously with loading of the 
chute is not recommended unless the risk 
is justified by a very marginal distance re- 
maining situation. It is better to actuate 
the drag chute switch at or below 190 KIAS 
while decelerating.

_ 

Changed 16 October 1967 

Broke Switch 

The normal ANTI-SKID ON brake switch 
setting p1‘O‘\<1'.dBS nosewheel steering and 
braking power from the L hydraulic system 
and anti-skid protection. It is not necessary 
to changethe switch setting unless the left 
hydraulic pressure has failed or anti-skid 
off is desired. Selection of ANTI-SKID OFF 
or ALT STEER 81 BRAKE causes the ANTI- 
SKID OUT warning light on the annunciator 
panel to illuminate. 

ABORT PROCEDURE 

WARNING ' 

. Do not unfasten the lap belt or _ 

shoulder harness until the air- 
craft has come to a stop. 

. The landing gear should be left 
in the extended position. 

1. THROTTLES — IDLE. .‘ 

Retard both throttles to IDLE. Do not at- 
tempt to shut down either engine immedi- 
ately unless failure to do so would vitally 
endanger the aircraft. 

2. NOSEWHEEL STEERING — ENGAGE. 
3. BRAKES — OPTIMUM BRAKING. 

For dry runway: use moderate to 
heavy brake pressure. 

For wet runway: use light to 
moderate brake pressure. 

4. DRAG CHUTE HANDLE - PULL. 
The limit airspeed for drag chute de- 
ployment is 190 KIAS. 

3-14A 

Approved for Release: 2017/07/25 C06230172



i- ~ Approved for Release: 2017/07/25 006230172 

SECTION III 
TA-12 

BRAKE SWITCH - As required- _ 3. BRAKES - AS REQUIRED UP TO MAX- 
Set thenbrake switch to ALT STEER 
& BRAKE when the L hydraulic 4. RIGHT ENGINE THROTTLE - OFF, IF 
system is below normal pressure 
due to system or left engine failure. 

_ 

CAUTION 
Selection of ALT STEER & BRAKE 
changes the source of brake pres- 

IMUM BRAKING." 

REQUIRED. _
. 

HOLD AS MUCH UP ELEVON AS POS- 
SIBLE AND STILL KEEP THE NOSE~ 
WHEEL ON RUNWAY FOR DIREC- 
TIONAL CONTROL.

A 

sure from the L to the R hydraulic W to I R system and disables the anti-skid 
system. 

Shut down one engine (if necessary). 

Shut down of one engine is considered 
necessary in the event of drag chute 
failure. 

If drag chute fails to deploy, use 
DRAG CHUTE FAILURE Procedure, 
this section. , 

Shut down the right engine if both 
engines are idling or if the right 
engine has failed. 

Shut down the left engine if it has failed. 

WARNING 
Positively identify the failed engine 
before attempting engine shutdown. 

DRAG CHUTE FAILURE 

If the drag chute should fail to deploy and 
stopping distance is critical, proceed as 
follows: 

Dry Runway 

1 LOWER NOSE IMMEDIATELY. 
2 NOSEWHEEL STEERING - ENGAGE. 

3- 4B 

LOWER NOSE. 
a. LANDING - AT 110 KIAS. 
b. ABORT - IMMEDIATELY AT 190 

< KIAS. 

NOSEWHEEL STEERING - ENGAGE. 
BRAKES SWITCH - NORM. 
BRAKES - MAXIMUM PRESSURE. 
RIGHT ENGINE THROTTLE - OFF. 
HOLD AS MUCH UP ELEVON AS POS- 
SIBLE, BUT KEEP THE NOSEWHEEL 
ON THE RUNWAY FOR DIRECTIONAL 
CONTROL. 

Note 

This wet or icy runway technique 
will probably blow the tires early in 
the landing roll; however, direc- 
tional control can still be inaintained 
and the blown tires will remain on 
the wheels. Additional pedal pres- 
sure will be required as each tire 
blows. Maximum wing aerodynamic 
braking is more effective than wheel 
braking on a wet or icy runway until 
the nose is lowered but the nose up 
attitude must not be held to a point 
that the nosewheel will slam onto 
the runway. Use of maximum 
possible up elevon after the nose 
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is lowered while keeping the nose- . 

wheel on the runway provides aero- 
dynamic drag and additional down 
load on the main wheels. 

p

- 

SINGLE ENGINE LANDING’ 

A single engine landing is basically the 
same as a normal landing, except that the 
pattern may be entered at any point and is 
expanded to avoid steep turns. Airspeed 
is maintained above normal on final ap- 
proach. The outstanding difference from 
normal landings is the noticeable change in 
directional trim with power changes. The 
most marked trim change will occur as the 
throttle is retarded during flare. This is 
reduced by setting the rudder trizn to neu- 
tral on trim indicator after final approach 
is established. Directional heading is 
maintained by rudder pressure until thrust 
is smoothly reduced during the flare. The 
landing gear may be lowered after lining up 
on final approach if the L hydraulic system 
is operating; however, at least 90 seconds 
must be allowed for emergency gear ex- 
tension if the L hydraulic system is inop- 
erative. 

1. Fuel - DUMP and TRANSFER as re- 
quired. ' 

-2. Review hydraulic services available. 

3. If left engine has failed. brake switch- 
ALT STEER & BRAKE. - 

4. Inoperative engine SAS pitch and yaw 
switches - om". ‘ 
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SAS 1:511 switches - Both OFF. 

Operative engine SAS roll switch — ON. 

Landing gear lever — DOWN. 
Establish steeper than normal final ap- 
proach. 

Maintain 200 KIAS minimum until land- 
ing as sured. 

Note
v 

If it is necessary to land with more 
than 35,000 pounds of fuel remain- 
ing increase minimum approach 

. speed 1 knot for each additional 
1000 pounds. ~ 

Rudder trim — Neutral. 

Note 

Partial afterburning thrust may 
be required during final approach. 

WAR NING 
If the throttle is retarded below 
the afterburner detent or the after- 
burner switch is turned off while in 
the partial afterburning range, a 
significant loss of thrust will result. 

When landing is assured - Retard 
throttle. 

Make normal touchdown. 

3-16
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SINGLE ENGINE GO-AROUND 

Make go—around decision as soon as possible 
on final and prior to flare. i 

l. Throttle - As required. 

2. Afterburner switch-- ON, if required. 

3. Continue approach until go—around as- 
sured.

q 

4. Landing gear lever — UP, when de- 
scentis checked. 

5. Trim - As necessary. 
6. Accelerate to 250 KIAS climb speed. 

SIMULATED SINGLE ENGINE LANDING 

Directional trim changes will be more pro- 
nounced during an actual single engine 
situation with one engine, windrnilling. 

1. _Retard one throttle to IDLE. 

2. Follow Single Engine Landing procedure. 

FORCED LANDING 

At least one engine must be operating if a 
forced landing is to be attempted. All 
forced landings should be made with the 
landing gear extended regardless of terrain. 
High airspeed or nose—high angle of impact 
during landings with gear retracted causes 
the aircraft to "slap" the ground on impact, 
subjecting the pilot to possible spinal injury. 
It is recommended that a gear-up landing 
not be attempted with this aircraft; EJECT 
instead. If a forced landing is necessary, 
proceed as follows: 
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Fuel durnp switch — NORM, dump as re- 
quired. Terminate fuel dumping at 
least 30 seconds prior to contact. Refer 
to Fuel Dump, this section. 

Fuel transfer‘ — As required. 

III 

tension or indication system. If the L hy- 
draulic system has failed, refer to Landing 
Gear System Emergency Operation (‘Ex- 
tension) procedure, this section. Upon de- 
tecing an unsafe indication, proceed as » 

follows:
l 

3. Landing gear lever — DOWN. 
4. Shoulder harness — Lock. 

5. Canopy - Jettison during approach if 
desired. 

CAUTION
A 

If crash and rescue personnel are - 

immediately available it may be 
preferable to retain the canopy 
until aircraft stops to reduce pos- 
sibility of burns in case fire occurs 
during landing. 

6. Throttles - OFF at -touchdown. 
7. Drag chute handle — Pull out toudeploy 

chute.
_ 

8. Emergency fuel shutoff switches - 

FUEL OFF. 
9. Battery and generator switches — OFF. 

l0. Canopy - Manually open or jettison if 
not accomplished during approach. 

11. Abandon aircraft as soon as possible. 

_LAND|NG GEAR UNSAFE INDICATION 

A landing gear unsafe indication could be 
caused by low L hydraulic system pressure 
or malfunction within the landing gear ex-_ 

Landing gear circuit breakers and f 

lights - Check. 

L hydraulic pressure — Check. - 

Landing gear lever — Recycle to DOWN 
position; repeat if necessary. ~

. 

If landing gear still indicates unsafe: 

4. Landing gear position - Determine by - 

reference to tower or other aircraft. .
_ 

If the landing gear appears down and locked: 

Make normal approach and land on side 
of the runway away from suspected, C 

unsafe gear and observe the following 
precautions. 

_ ‘ 

a. Inertia reel lock lever - LOCK. 
b. Hold weight off unsafe gear as long 

as possible. If nose gear indicates 
unsafe hold off then lower smoothly 
at approximately 110 KIAS. 

c. Allow aircraft to roll to a stop
A 

C 

straight ahead and do not attempt 
to taxi or shut down engine until 
landing gear ground safety pins 
are installed. .

' 

If any gear remains fully retracted 
refer to Landing Gear System Emer— . 

gency Operation (Extension) "procedure, 
this section. - 

If all gear extended, but not fully, refer 
to Partial Gear Landing procedure,‘ 
this section. ' 

i

' 
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If a decision is made to land, conventional 
final approach and landing speeds and atti- 
tudes are recommended. This will result 
in the tail touching While the nose is at less 
than normal height. An attempt to hold the 
aircraft off by using a higher pitch angle is 
not recommended because of the greater 
possibility of high impact loads as the nose 
gear slaps down. An empty tank l condition 
is desired. 

V Note 

Increasing airspeed may assist in 
locking a partially extended nose 
gear. 

Yawing aircraft may assist in 
locking a partially extended main 
landing gear.

2 
PARTlAL—GEAR LANDING

3 
A landing with the nose gear retracted or 
with all gear up should not be attempted. A 
landing with the nose gear and one main V

4 
gear locked down is not recommended. 
Under ideal circumstances, a landing with 5 
the nose gear extended and both main wheels 
retracted may be possible. If this config— 6 
uration can be accomplished, base a de- 
cision to land or eject on whether or not 
other factors are favorable. An unob- 
structed runout surface adjacent to the run- 
way is desirable. A dry lakebed landing 
might be preferable. Wind velocity and di- 
rection are important in selection of the 
landing heading.

7

8

9 

10 

Accomplish nose—gear—only configu- ll 

ration if necessary, as follows: 

_ 
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Note 

Nosewheel steering will not be 
available. 

d. Manual landing gear release 
handle — Pull to release nose gear 
only (first lock releases nose gear). 
Check nose gear down light — ON. 

Do not transfer fuel forward; 

Fuel dump switch - NORM, if necessary 
to reduce weight.

_ 

Battery switch — OFF. ‘ 

Inertia reel lock lever — LOCK. ' 

Canopy jettison handle — Pull, if de—- 
sired. 

Note 

If the canopy is not jettisoned 
prior to landing, it should not 
be unlocked until the aircraft 
has stopped. 

Make normal approach and landing. 
Drag chute handle — Pull out to deploy 
chute. 

Use rudders for directional control. 

Throttles — OFF, when directional con- 
trol is no longer possible. 

Abandon aircraft as quickly as possible. 

MA 
a. Landing gear CONT circuit breaker- TAKH:O(|?§ 

NOSE GEAR TIRE FAILURE ON 
Push in 

b_ Landinggear lever _ Up If takeoff is continued after a tire has failed 
- 

' or is suspected to have failed, do not retract 
. . the landing gear until the tire has been vi- 

. L d CONT it C an mg gear clrcu sually checked by another aircraft or a con- breaker — Pull. 

3_s- 
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trol tower. "If no fire is evident and the 
gear is to be retracted, move the brake 
switch to the NORM position and apply brakes 
prior to raising the gear. Stopping wheel ~ 

rotation-will prevent tire fragmentation 
damage in the wheel well. (With the brake 
switch in the ANTI-SKID position the brakes 
cannot be applied when the weight of the air- 
craft is off the main gear.) After the gear 
has been retracted return brake switch to 
the ANTI—SKID position. The most likely 
place to blow a main gear tire is during the 
latter portion of the takeof run. The follow- 
ing procedure is recommended when a main 
or nose gear tire fails during takeoff run: 

l. IF SPEED AND RUNWAY PERMIT — 

ABORT. Refer to abort procedure. 

Z. If rotation speed has been reached, 
A 

continue takeoff. (Do not retract the 
gear until _a visual check is made. ) 

MAIN GEAR FLAT TIRE LANDING 

Plan the landing for minimum gross weight 
with touchdown to be made on the side of 
the runway away from the flat tire. It is 
possible that only one or two of the three 
tires has failed. If only one tire has failed, 
little danger exists when landing at low 
weight because two tires have sufficient 
strength to support the aircraft. 

1. Touchdown on good tires. 

2. Drag chute handle - Pull out to -deploy 
chute as soon as possible. 

3. Nosewheel — Lower. 

4. Nosewheel steering switch - Engage. 

5. Hold weight off flat tire. 

6. Brakes - Use differentialibraking to 
maintain directional control. 

WAR NING 
Maintain IDLE rpm until fire- 
fighting equipment arrives. 
Engine shutdown allows fuel to 
vent in the vicinity of the wheel 
brake area, thus creating a fire 
hazard. ' 

NOSE GEAR FLAT TIRE LANDING ~ 

If it is necessary to land with a flat nose- 
wheel tire or tires, proceed as follows 
after making a normal touchdown: 

1. Drag chute handle - Pull out to deploy 
chute. " 

2. Nose gear — Hold off. 
Hold the nosewheel off as long as

_ 

practicable (approximately 110 KIAS) 
and then lower gently to runway. 

3. Brakes - Use differential braking to 
maintain directional control. 

EMERGENCY ENTRANCE 

The procedure to be used by rescue per- 
sonnel when assisting a disabled pilot from 
the aircraft following a crash landing is as 
follows: 

a. If aircraft is on fire or if external 
latch control cannot be operated, jetti- 
son canopies by pulling canopy jettison 
T—handle on left chine. 

b. Shut off oxygen supply at oxygen control 
panel. 

c. Open helrnet faceplate before discon- 
necting oxygen line. 

d. Ensure that seat will not fire acciden- 
tally - Safety the ejection ring. 
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e. Release lap belt and shoulder harness. 

f. Disconnect pilot's personal leads and 
emergency oxygen hose. 

g. Disconnect parachute attachments. 

h. Pull manual cable cutter ring. 

i. Remove pilot gently to avoid aggra- 
vating possible internal injuries. 

D|TCHlNG 

Ditching should not be attempted. All emer- 
gency survival equipment is carried by the 
pilot; consequently, there is nothing to be 
gained by riding the airplane down. Ejec- 
tion is the best course of action when the 
alternative is ditching. 

FUEL SYSTEM FAILURE 

INCORRECT FUEL SEQUENCI NG 
Incorrect automatic fuel sequencing is in- 
dicated primarily by the fuel boost pump 
lights. (A switch may illuminate out of 
normal sequence, or fail to illuminate on 
schedule.) The remedy for this is to se- 
quence manually until either automatic se- 
quencing resumes or a landing is made. It 
is possible that faulty fuel sequencing may 
manifest itself by secondary indications, 
such as a fuel low level light coming on 
prematurely, or an abnormal adjustment 
required in pitch trim (due to cg change by 
faulty fuel distribution). Note that forward 
cg requires increased power to maintain 
speed and altitude. If normal sequencing’ 
does not resume, and manual sequencing is 
either inconvenient or impossible, turn 
crossfeed on or transfer fuel to ensure that 
any available fuel will get to the engines. 

3-20 
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CAUTION 
Do not permit a fuel boost purnp 
to continue operating in an empty 
fuel tank or the boo st pump will 
be damaged. 

FUEL PRESSURE LOW WARNING 

If one or both low fuel pressure lights il- 
luminate, proceed as follows: 

1. Crossfeed - Press ON. 

2. Tanks containing fuel - Press ON. 

3. Analyze difficult and attempt to re- 
store normal sequencing. 

4. Crossfeed — Press OFF. 

If normal operation can not be restored: 

5. Land as soon as possible. 

FUEL BOOST PUMP FAILURE 

Loss of all boost pumps can only result 
from multiple failures. It would be indi- 
cated by illumination of both low fuel pres- 
sure lights. If this occurs during takeoff, 
fuel tank pressurization will supply suffi- 
cient fuel to the engine driven pumps to 
maintain engine operation. The takeoff 
should be aborted if speed and runway 
length permit. 

WAR NING 
Fuel cannot be dumped with com- 
plete boost pump failure. Use 
caution if heavy weight landing is 
required.
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Partial boost pump failure may not be indi- 
cated by the low fuel pressure lights. Im— 
proper fuel sequencing and center of gravity 
shift may be the first indication. Proceed 
as directed in INCORRECT FUEL SE- 
QUENCING. Crossfeed may be required; 
however, more fuel will tend to feed from 
forward tanks that have boost pumps op- 
erating when crossfeed is on. This could 
cause an aft cg shift which might be haz- 
ardous when operating with a failed pitch 
SAS. 

FUEL TANK PRESSURIZATION FAILURE 
Fuel tank pressurization failure is indicated 
by the tank pressure gage and warning light 
and by the liquid nitrogen quantity indicator. 
The liquid nitrogen quantity low warning 
light on the annunciator panel indicates im- 
pending failure‘. No corrective action is 
possible after both liquid nitrogen systems 
are depleted except to limit rates of descent. 
In descent, the fuel tank suction relief valve 
in the nosewheel well opens when slightly 
negative tank pressures occur. Rates of 
descent should be limited so that tank pres- 
sure does not become less than -1/Z psi. 
This is the minimum tank pressure limit 
and is based on structural capabilities of 
the fuselage tanks. - 

FUEL DUMPING PROCEDURE 

Fuel dumping provides a means of rapidly 
reducing the aircraft weight in an emergency. 
All tanks containing fuel except tank 1 will 
empty in the normal fuel tank usage se- 
quence; Tank l_ fuel cannot be dumped 
since the boost pumps in this tank are 
stopped when the fuel dump switch is moved 
to either the NORM or EMER position. 
When in the NORM position, dumping will 
continue until the remaining fuel in tank 3 
reaches 5000 pounds. Dumping will then 
terminate and the boost pumps in tank 1 will 
automatically start. When in the EMER 
position, dumping will continue until all fuel 
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except any remaining in tank 1 ‘is dumped. 
To avoid fuel pressure fluctuations, the 
boost pumps in tank 1 must be started be- 
fore tank 3 completely empties, by moving 
the fuel durnp switch to the OFF position. 
The boost pumps in tank 1 may also be 
started by pressing the tank l boost pump 
switch; however, this will terminate dump- 
ing. T0 increase the dump rate, manually 
select boost pL1I'npS for all tanks containing 
fuel, except tank l. The R FUEL PRESS 
LOW warning light may illuminate at low 
engine speeds. 

NORMAL FUEL DUMPI NG 
Accomplish normal fuel dumping as follows: 

1. Fuel dump switch — NORM. 
Z. Fuel quantity — Alternately monitor 

total fuel and-tank 3 fuel. 

3. Fuel durnp switch — OFF when 5000 
pounds remain in tank 3. 

EMERGENCY FUEL DUMPI NG 
If the fuel level in tank 3 has prematurely 
reached the 5000 pound level and dumping is 
required (excessive fuel in tanks 4, 5 or 6) 
proceed as follows: ' 

1. Fuel dump switch — EMER. 
2. Tanks 4, 5 or 6 containing fuel - Press 

on. ‘ 

3. Forward transfer switch - FWD TRANS 
(if required). 

4. Fuel quantity - Alternately monitor
y 

tanks l and 3. ' 

When tank 1 quantity reads 3000 pounds: 

5. Forward transfer switch — OFF. 
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When required amount of fuel remains; 

6. Fuel durnp switch — OFF. ' 

FORWARD FUEL TRANSFER AND FUEL DUMPING 
PROCEDURE 

Forward fuel transfer and fuel dumping may 
be accomplished simultaneously as follows: 

1. Fuel dump switch — NORM. 
Z. Forward transfer switch - FWD TRANS. 
3. Fuel quantity - Alternately monitor 

tanks 1 and 3. 

When tank 1 fuel quantity reads 3000 pounds: 

4. Forward transfer switch — OFF. 

5. Fuel dump switch — OFF when 5000 
pounds remain in tank 3. 

FUEL QUANTITY LOW WARNING 
If the fuel—quantity-low warning light comes 
on with appreciably more than 5000 pounds 
of TOTAL fuel indicated on the quantity 
gage, determine total fuel from the individ- 
ual tank quantities. Monitor tank 3 quantity 
and land as soon as practicable. Quantity 
indications are affected by pitch attitude and 
longitudinal acceleration. Total quantity in- 
dication is also affected by the fuel distri- 
bution in the individual tanks. 

-If the fuel quantity low warning light does 
not come on with less than 5000 pounds of 
TOTAL fuel indicated on the quantity gage, 
test warning light and land as soon as pos- 
sible. 
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ELECTRICAL POWER SYSTEM FAILURE 

SINGLE AC GENERATOR FAILURE 

Failure of one ac generator will be indicated- 
by illurnination of the L GENERATOR OUT 
or the R GENERATOR OUT warning light. 
One generator in normal operation is suffi- 
cient to carry the entire aircraft electrical 
load. In the event of generator failure,» pro- 
ceed as follows: ' 

1. Generator switch - RESET then release. 
If the generator fault was momentary the 
generator will be reconnected to the system 
and the warning light will extinguish. 

If the light remains on: 

2. Generator switch - TRIP. 

3. Land as soon as possible. 

DOUBLE AC GENERATOR FAILURE 

If both ac generators fail, the dc monitored 
bus will be dead. The only souce of power 
will be the battery which will automatically 
power the dc essential bus if the battery 
switch is on. With reduced usage the bat- 
tery will last approximately 30 minutes with 
all inverters on. Some dc systems which 
may not always be essential for flight can- 
not be turned off by the pilot unless the cir- 
cuit breakers are pulled. These are diffi- 
cult to reach when wearing a pressure suit. 
The UHF radio should be off except when - 

absolutely necessary because its large 
power requirement will deplete battery 
power rapidly. With complete generator 
failure, fuel boost pumps are inoperative. 
Proceed as follows: 

1. Battery switch — Check ON. 

2. Generator switches — RESET. . 
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3. If both generators do not reset - 

Land as soon as possible; conserve 
battery power if both generators are 
inoperative. 

TRANSFORMER-RECTIFIER FAILURE 

One transformer-rectifier will supply the 
normal electrical demands. Fixed-fre- 
quency ac power systems will continue to 
operate normally. A double failure of the 
transformer-rectifers removes power from 
the dc monitored bus. The battery will op- 
erate the dc essential buS. Conserve bat- 
tery power and land as soon as possible. 

INVERTER FAILURE 

The No. Z inverter may be used to supply 
either the No. l or No. 3 inverter bus in 
addition to supplying its own bus. If both 
No. 1 and No. 3 inverters should fail, and 
the respective switches are placed‘ in the 
EMER position, only No. 1 and No. Z in- 
verter buses will be powered by the opera- 
tive No.- Z inverter. Failure of No. Z in- 
verter will make the standby attitude gyro 
and B SAS channels in pitch, yaw, and roll 
inoperative. If the No. 1 or No. 2 inverter 
fails, proceed as follows: 

1. A 8: B SAS roll channel switches - OFF. 

2. No. 2 inverter switch - Check ON. . 

Check NO. 2 INVERTER OUT light not il- 
luminated: ' 

3. Failed inverter switch — EMER. 
Check that NO. 1 INVERTER OUT or NO.‘ 3 
(as applicable) INVERTER OUT light extin- 
guishes. 

4. A 8: B SAS roll channel switches - 

ON. 
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‘ CAUTION 
Both SAS roll channels should be 
disengaged prior to turning ON a 
normal or emergency inverter, 
or switching inverter loads in 
flight. . 

5. Illuminated SAS recycle lights - Press. 

HYDRAULIC POWER SYSTEM FAILURE ' 

With both engines out, the hydraulic pumps 
provide sufficient flow for satisfactory flight 
control system operation at windmill speeds 
above 3000 rpm. Reduced control system 
capability is available down to a windniilling 
speed of approximately 1500 rpm. With one 
engine windrnilling, all primary and most 
utility services are supplied by the operating 
engine hydraulic systems. The windxnilling 
engine utility system pressure and flow may 
be sufficient to supply service until the en- 
gine is almost stopped. 

PRIMARY“ HYDRAULIC SYSTEM FAILURE 

The loss of either A or B hydraulic system 
will be indicated by the warni_ng light on 
both annunciator panels, the master caution 
light, and the hydraulic pressure gage. Re- 
duce speed to less than_350 KEAS if either 
A or B system fails. 
Disengagement of the failed hydraulic sys- 
tem SAS channels is necessary to maintain 
full yaw and roll damping capability. As a 
hydraulic system failure is not sensed by 
the SAS equipment, it is necessary to double 
the SAS signal gain of the operating channel 
to give the equivalent control response in 
yaw and roll. Airspeed reduction with a 
single hydraulic system is a precautionary 
procedure which allows for the reduction 
in available hinge moment capability. Dis- 
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engagement of the failed system SAS pitch 
channel is not mandatory, but it may be 
more desirable to disengage all three chan- 
nels than only the yaw and roll switches. 
Monitor all system operations closely and 
attempt to determine if a complete failure 
is imminent. Be prepared for ejection - 

prior to complete failure. 

UTILITY HYDRAULIC SYSTEM FAILURE 

The loss of L or R hydraulic system will be 
indicated by the hydraulic pressure gage. 
If the pressure of the L system falls below 
Z200 psi, crossover for gear retraction is 
automatic. The manual release must be 
used to lower the gear. Items which are af- 
fected by the L hydraulic system are normal 
brakes, UHF antenna retraction, nosewheel 
steering, forward cockpit air-conditioning, 
aerial refueling system, and the left inlet 
control actuator. Items which are affected 
by the R hydraulic system are the aft cock- 
pit air-conditioning, right inlet control 
actuator, alternate steer and brake and air 
refueling system. 

A OR B HYDRAULIC SYSTEM FAILURE 

1. Reduce speed to less than 350 KEAS. 

CAUTION 
' Do not exceed 350 KEAS with either 
an A or B hydraulic system inop- 
erative. If either system fails 
above this speed, reduce speed as 
soon as possible. Flight control 
responsiveness will be reduced 
during single hydraulic system op- 

" eration at high KEAS and Mach 
numbers, and flight under_ these 
conditions should be held to a 
rninimurn. 

I 2. Affected SAS yaw and pitch switches - 

OFF. 
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3. SAS roll switches - OFF. 

4. Operative roll channel switch - ON. 

Note 

When one roll SAS channel is dis- 
engaged or turned off, the sim- 
plified logic circuit will disen- 
gage the other roll channel. The 
desired roll channel switch must 
be turned OFF and then reengaged 
to regain single channel roll SAS 
operation. 

5. Reserve hydraulic oil switch - A or B 
(whichever system is operative). 

A AND B HYDRAULIC SYSTEMS 
FAILURE 

1. ‘EJECT.
_ 

WAR NING 
If both the A and B hydraulic sys- 
tems have failed all flight controls 
will be inoperative. 

FLIGHT CONTROL SYSTEM FAILURE 
With both engines out, the ac generators 
furnish rated electrical power at windniill 
speeds above 2800 rpm. The emergency 
battery provides SAS operation lower wind- 
mill speeds. There is sufficient hydraulic 
flow to operate the control surfaces at sat-~ 
isfactory rates above 3000 rpm and op- 
eration at reduced rates is available to a 
windrnilling speed of approximately 1500 
rpm. 
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r Note 

During single engine operation a 
windrnilling engine may not develop 
sufficient system hydraulic pres- 
sure to maintain operation of its 
associated SAS servo channels. To 
avoid nuisance disengagement of 
SAS channels, turn off all three V 

SAS channel switches for the wind- 
milling engine hydraulic system 
when lower than normal pressure 
is indicated. Pitch and Yaw SAS 
damping will continue on one chan- 
nel. The operative engine SAS 
roll channel must be cycled OFF 
then ON to maintain damping inlthe 
Roll axis. 

FLIGHT CONTROL SYSTEM EMERGENCY 
OPERATION 

If either the A or B hydraulic system fails, 
the control forces will not change. Either 
system will operate the control surfaces, 
but at a slower rate and with some reduction 
in control responsiveness at high KEAS and 
Mach numbers. 

If control difficulties are encountered: 

l. Chec1€A and B hydraulic system pres- 
sures. If either A or hydraulic sys- 
tem has failed proceed as directed for 
A and B hydraulic system failure this 
section.

I 

2. Disengage autopilot and check control. 

"3. Check SAS warning lights. If SAS 
l 

failure has occurred, proceed as di- 
rected under SAS Emergency Operation 
this section. 

SAS EMERGENCY OPERATION 

SAS emergency operating procedures and 
the applicable flight limitations should be 
used whenever there has been a channel 
disengagement or a reduction in SAS effec- 
tiveness. Disengagements may result from 
failure-s of any of the following systems or 
components: SAS gyro or electronics cir- 
cuitry, iflight control servos, or electrical 
power supply. Disengagement or loss of 
effectiveness may occur as a result of com- 
plete or partial loss of A or B System hy- 
draulic power. Disengagement of any 
channel is indicated by illumination of the , 

master caution light, the SAS CHANNEL 
OUT light on the annunciator panel, and 
one or more ofthe recycle indicator lights 
on the SAS control panel. 

When a malfunction is indicated in any SAS- 
axis, initiate the following preliminary 
actions: 

a. A &: B hydraulic system pressures - 

Check normal. If hydraulic system 
failure is indicated, follow A and/ . 

or B Hydraulic System Failure pro- 
cedure, this section. 

b. INVERTER OUT Warning Lights - 

Check. I 

If illuminated, use Inverter Failure 
procedure, this section. 

c. Proceed to appropriate Pitch and 
Yaw axis or Roll Axis Failure pro- 
cedures, this section. 

A single failure or sequence of failures in 
the pitch and yaw axes which leaves one A 
or B channel operating in each of these axes 
does not change the aircraft flight charac- 
teristics. However, some undesirable 
cross-coupling in the pitch and yaw axes 
may result from failure of one roll channel. 
Characteristics which change as a result of 
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failures affecting both the A and B channel 
servos in an axis are described as second 
condition failures with the appropriate pro- 
cedures. Refer to the SAS Warning Lights 
charts which illustrate the probable causes 

Note 

Each instance of recycle light illum- 
ination presents a new situation and, 
if the light(s) can not be extinguished, of failure indications, remaining capabilites, the Condition must be determined as procedures, and limits which apply after 

channel disengagement. 

Pitch and Yaw Axis Foiiures 

A "first" condition failure exists after at- 
tempts to extinguish one-or more recyle 
lights are ineffective and either an A or B 
channel is operating (light Off) in each of 
the pitch and yaw axes. A "first" condition 
failure exists with a single A, B, or M 
channel light illuminated or.in some cases 
after simultaneous or progressive illumi- 
ation of two or more of these lights, as il- 
lustrated by the SAS Warning Lights Chart. 

Note 

Consider that no failure exists 
when all pitch and yaw recycle 
lights have been extinguished, re- 
gardless of previous combinations 
of illurnination, if normal operation 
of the recycle lights is verified by 
depressingthe SAS Lights Test 
button. 

Flight maybe continued without restriction 
when a first condition failure exists except 
that maximum airspeed is limited to 350 
KEAS in the case of combined channel fail- 
ures due to low hydraulic system pressure. 

A "second" condition failure is defined as 
existing whenever the A and B recycle lights 
in one axis remain illuminated after attempts 
to extinguish them are ineffective. When a 
"second" condition failure exists, flight 
speed is restricted to Mach 2.8 and 350 
KEAS. Transfer fuel as required to obtain 
either 20 nose up trim or 3000 pounds in 
tank 1. 

3-Z6 

being a "first" or "second" condition 
of failure in accordance with the 
definitions provided above. 

Logic override procedures are usable after 
a "second" condition failure when the se- . 

quence of light illurnination indicates that 
a channel with operative servos is available 
Refer to After Second Failures, SAS Warn- 
ing Lights Chart. When use of logic over— 
ride is effective, flight characteristics are 
the same as with SAS fully operational.’ 
However as a precaution against subsequent 
hardover failure signals, the autopilot must 
not be engaged in that channel and second 
condition failure limits apply. 

WARNING 
- If logic override is recommended, 
use it only in the channels specified 
and only after decelerating to sec- 
ond condition failure limit speeds 
in order to prevent excessive 
structural loads which could result 
from a hardover failure at higher 
speeds. ‘ 

- Neither logic override nor BUPD 
operation should be attempted with 
either channel known to have a 
failed servo. 

BUPD plus logic override procedures are 
available after a "second" condition failure 
in the pitch axis. The BUPD is optimized 
for operation at air refueling speeds, and 
it should not be operated above 330 KEAS 
or 0.85 Mach. It may or may not improve 
flight characteristics at other flight con- 
ditions. 
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SAS FAILURE WARNING LIGHTS CHART 
PITCH OR YAW RECYCLE LIGHTS ON 

INDICATIONS AFTER FIRST FAILURE 

- YAW 
Lightl s) on 

1sta2ndAA 
Iv. "W.

Q OQ 
C) .»._:w.-I \\_ 

,_ 
V. 

QQO 

sequence FIRST 
servo servo gyro‘ 9)/F0 
> T 3 >

5 31 3'

>3 B 
servo .

3 
QYTO

E 
gym 

»»<;, ~/-‘M./. V-,-,~,<,=~,.., ~- <\ <;»,t,~»tc ,,,‘. \\ - _1.a;-- ~~~¢» OF -s ~-Y‘, "’l)y‘)\4}»)((\(\4 , a , ,- s-“J5? ' I 
» -e>~,»,~»; 

'LP“M'"AT'°“ sEc0Nn M °' A M °' B A 
S9I'VO

B 
servo 

CHANNELS 
REMAINING 
OPERABLE B 

3» A W 4*; M ,, I. ,, “is, 9Yi° 9!/'°

A 
B A and B .A B -A B A 

press Ilghtlsi off Ihe" » A or B light ls off 

.ACTl0N= FIFSI W10 No further action when first failure lights stay on 

LIMITS NONE 

INDICATIONS AFTER SECOND FAILURE 
PITCH 
OR 
YAW 

lst 2nd M

B 
, 

"\ xgvypv

6 
;\I§» r 

Ni“ 

,, 

OQ 
i:-Tilt‘ 

Y“

‘

W 

M A 
SEQOIIENCE FIRST gym gym 

B A 
gyro senro

B 
sen/o ‘<2

>E I/I 

gm 

ILLUMINATION B °i M -SECOND A or B gym or 
AorM B 
gyro or gyro gym A senro B servo

A 
9Yr°

B 
servo

A 
servo 

FUNCTIONS 
OPERABLE 

_ 

A servo's B servo 
A or B possibly- possibly B 
Channel B A servo 

channel channel

A 
senro 

NONE

A 

If 

CTION 
First try then‘ 
to press 
lights off 
A and 'B lights‘ 

slay on
' 

Note: Use of 
Logic Override is 

not mandatory 

pitch or yaw: 

Try Override 
If pitch 

plus 
A B A override 

or Unless subsonic 
then 

B BU PD 

Try BUPD 

B 
I

A 

:;-->;~.=;;?'§“ Y, 1-Y1, 

‘Y gs A31 W “ t fl 
z 

tt m~-~.~~‘ % ’ 
~’c,z%v-,»<<AzZd:z€»\ £1: 

~ "“’v->~V-'V .;,a.;~,»~.»,-\ to -* '~‘/¢:\‘§L:'* PIUS 
0,, _. t A “‘*’" Y " ’ W‘ 

-ei 5; 
A 

I

B 

IITSI pitch override 

-;. as S *2‘? 

*=<~*'s*4e: 

Beep Channel switch ON. 

A and B channels OFF. BUPD - ON 

Channel off if no improvement. 
Select A or B Override. Beep one Channel on. 

To use pitch or yaw Logic Override: D? “°I “SF 
A and B Channels oif. Select A or B override I'°9'c (?r"e”'de 

To use BUPD: BUPD 

LIMITS 
Mach 2.8 and 350 KEAS maximum. 

with override - No autopilot that axis 
With BUPD - Mach 0.85 and 330 KEAS 

Fuel transfer is necessary for 2° noseup trim up to 4000 lb. 

Figure 3-4 (Sheet I of 2) 
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SAS FAILURE WARNING LIGHTS CHART 
COMBINATIONS or PITCH, ROLL AND YAW DISENGAGE ucms 

INVERTER OUT AND A OR B HYDRAULIC LOW 
WARNING LIGHTS ON 

INDICATION ELECTRICAL FAILURE HYDRAULIC FAILURE 

PITCH YAW 
A A 
ROLL 

B B 

M M 

maQ 
$9 @O QC) @O 

OO 
Qfi

Q 
$@ 

®®OO 
C9 (9 OO®® CDOOO 

No lights 
on but 
operation‘ 
poor 

CHECK INV 3 INV1 INV 2 ANY TWO A System B System BOTH 
A and B 

' 

ACTION 

1 Check circuit 1 Check circuit 1 

breakers breakers 
a Inv 3 @B- a lnv10B- 
SAS pltch~ SAS yaw A 
yaw mon b Ess DC bus- 

b Ess DC bus- SAS A 
SAS M 

2 Inverter Switch ~ EMER 
3 Press recycle lights off 
4 Recycle roll channel switch 

if light is on 
5 Do not use logic override 

breakers 

b Ess DC bu 
SAS B 

NOTE: 
|NV'2 load 
cannot be 
xfrd to 
EMER 

a Inv 2 08- 
SAS yaw B 

Check circuit 

S- 

1 Check circuit 
breakers 
a Inv 1,2,3 

SAS A, B,M 

NOTE: 

be inoperative 

Channel‘ off if pressure is low 
With normal pressure: 

1 Cycle roll channel switch 
.b Ess DC bus- 2 Press recycle lights off 

NOTE; Any combination of A, B, andlor 
M Channels will roll lights may occur 

Lights may illuminate simultaneously 
or progressively 

LIMITS NONE 2nd Failure 350 KEAS maximum 

H logic Qverride Procedures are I1°t effec‘ 4. If lights do not extinguish with second 
tive or possible a£ter a second condition Condition failure _ comply with limits 

Figure 3-4 (Sheet 2 of 2) 

failure in the yaw axis, " tests at high Mach 
numbers indicate that neutral to S]-ightll’ If SAS lights indicate a good servo is avail- 
positive stability exists but that there is able; 
little damping of yaw oscillations» after they 
c°mmen¢e- 5. A or B logic override — Engage as indi- 

cated by servo availability. 
1. Illuminated recycle light(s_) - Depress 

and release- a. Pitch or yaw logic override switch— 
A or B position depending on fail- 

If light(s) stays on or reilluminates, no further ure ana1ySis_ 
action is required unless a. second condition 
failure exists. 

Z. Channel switch - OFF. 

If another failure should occur in the same 
axis: 

b. Appropriate_A or B channel switch- 
Beep ON. 3. Illuminated recycle lights(s) - Depress 

and I.e1ease_ Recycle light should extinguish. 
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Note 
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/-:>'F\_> c.< If control does not improve — 

Channel switch — OFF. 

d. Logic override switch — OFF. 

For pitch axis second condition failure; 
whenspeed is below 330 KEAS and 0.85 
Mach: ' 

6. BUPD — Engage as required. 
a. Pitch SAS A and B channel switches- 

OFF. ‘ 

b. BUPD switch — ON. 

c. Pitch logic override switch - A or 
‘B position as indicated by servo 
availability. 

d. Appropriate A or B pitch SAS 
channel - Beep ON. Recycle light 
should extinguish. i 

e. If control does not improve - 

Channel switch OFF. 

. f. Logic override switch — OFF. 

g. BUPD switch — OFF. 

h. Depending on failure analysis this 
procedure may be repeated using 
other SAS channel if indicated. 

Roll Axis Failures 

Illumination of the roll channel disengage 
light shows that both roll channels and the 
roll autopilot are disengaged. When there 
is no apparent fault in the hydraulic sys- 
tems or electrical power supply which 
would cause disengagement, check for a 
transient disengagement as follows: 

l. A or B channel switch — OFF, then ON 

TA-12 SECTION III 

A transient or intermittent fault existed if 
the light remains off. If the light does not 
extinguish, or reilluminates while man- 
euvering, a first condition failure exists in 
the roll mode. 

For a first failure:
/ 

2. A and B channel switches - OFF. 

Unless the failure can be associated with a 
specific hydraulic or electrical power sup- 
ply, regain the use of one channel by the 
following arbitrary step sequence: 

3. A Channel switch — ON. 

Note 

. Be prepared to move the switch to 
OFF immediately if a hardover 
signal results, indicating that the 
failed channel was inadvertently 
selected. 

. Operation with only one roll chan— ‘ 

nel engaged results in overriding 
of logic circuitry. There is no 
automatic protection against in- 
advertent selection of a failed 
channel, or against subsequent 
failure of a properly operating 
channel which has been engaged. 

If a hard—over signal is obtained on engage- 
ment or during subsequent operation, or if 
no improvement is noted in flight character- 
istics: ' 

4. A Channel switch - OFF. 

5. B Channel switch - ON. 

‘ Note 

Be prepared to disengage the 
channel immediately if a hard- 
over signal results. 

3-Z9 
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If a hard-over signal is obtained on engage- 
ment or during subsequent operation, or if 
no improvement is noted in flight character- 
istics, a dual or Second condition failure 
exists. 

For a second condition failure: 

6. Roll channel switches - Both OFF. 

Some undesirable cross-coupling may occur 
during single roll SAS channel operation. 
This appears as small amplitude oscillations 
in the pitch and yaw axes, as the elevons on 
only one side of the aircraft respond to roll 
signals during single channel operation and 
compensation for the asymmetric roll sig- 
nals is provided by pitch and yaw axis con- 
trol operation. 

Scheduled activity may be continued for the 
remainder of the flight with a single roll 
SAS channel operating. The roll autopilot 
may be engaged and the automatic navigation 
feature of the INS used as desired.

, 

Notes
_ 

Operation with both roll channels 
disengaged is permitted if cross- 
coupling about the pitch and/or 
yaw axes prevents precise air- 
craft control with one roll channel 
engaged.

_ 

In the event of single engine failure 
at low speed, or during single 
engine landing, failure of one roll 
SAS channel and simultaneous 
automatic disengagement of the 
other roll channel may occur due 
to loss of hydraulic power from 
the windrnilling engine. 

To avoid changes in control characteristics 
at a critical time during single engine land- 
ings, either make the approach with both 
roll SAS channels disengaged or with the 
roll channel which is powered by the inop- 
erative engine disengaged. 

_3-30 

A second roll SAS channel failure while at 
high speed will probably be indicated by ab- 
normal pitch transients and small roll trans- 
ients without illumination of either pitch or 
roll SAS indicator lights. The syrnptoms 
may be difficult to attribute to roll channel 
failure. Wlien pitch transients occur with 
one roll channel engaged, disengage both 
roll SAS channels and check for control im- 
provement. If no improvement is noted, 
the single roll channel may be reengaged 
H desired. ' 

' ' 

Failure or intentional disengagement of both 
roll SAS channels is expected to increase 
pilot fatigue, reduce mission effectiveness, 
and will disable the roll autopilot; however, 
no hazard to safety should result and there 
are no flight restrictions on continued oper- 
ation. 

TRIM FAILURES 

Pitch, yaw or roll trim malfunctions maybe 
of the inoperative type or the runaway type. 
Runaway trim failures in pitch may occur 
at slow speed (0.150/sec change in elevon 
deflection) if due to autopilot/Mach trim 
motor operation or at fast speedif due to 
manual trim motor operation (1.50/sec 
change in elevon deflection). A low speed 
runaway type of malfunction will be apparent 
by the need for constantmanual pitch trim- 
ming. The runzgway yaw trim rate if ap- 
proximately 1.5 per second trim- change. 
The roll trim rate is approximately lo/sec. 
Runaway yaw trim will be accompanied by 
rudder pedal deflections as the surfaces 
move. Runaway pitch or roll trim will not 
be accompanied by stick movement due to 
surface movement. ’ 

In the event trim runaway failure is suspected, 
proceed as follows: 

1. TRIM POWER SWITCH — OFF. 

If circumstances permit: 

2. Reduce speed to below 350 KEAS and 
2.5 Mach. 

‘ 

' 
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With runaway nose up pitch trim: 

3. Transfer fuel forward to reduce forward 
V stick force requirement. 

WARNING 
Do not transfer fuel if nose down 

. pitch trim has occurred. 

When initial speed is above Mach 2, decreas- 
ing Mach normally requires increasing nose 
up pitch trim. -

. 

When time and conditions permit: 

4. Autopilot - ON. Check for control im- 
provement. 

5. Affected trim circuit breakers - Pull. 

' Note 

Both A & C phase circuit breakers 
must be pulled on the suspected 
circuit. V 

T rim Malfunctions: 

.a. If runaway slow speed pitch trim - 

“Pull auto pitch trim circuit 
breakers. 

Qb. If runaway high speed pitch trim — 
' Pull manual pitch trim circuit 

breakers. 

c. If inoperative manual pitch trim - 

Pull the Mach trim dc circuit 
breaker. 

Note 

If Mach trim dc circuit breaker is 
pulled, the normal Mach trim 
speed stability augmentation in the 
transonic region will ::.o*'. be avail- 
able. 

d. If runaway roll or yaw trim - Pull 
' roll or yaw circuit breakers. 

6. Trim power switch - ON. 

With manual pitch trim inoperative and 
auto trim available, engagement of the 
pitch autopilot will gradually correct an out 
of pitch trim condition. This will relieve 
the pilot of a need for maintaining stick de- 
flection to maintain attitude. Th”e pitch 
autopilot can also be used when the auto 
trim motor is inoperative, but automatic 
pitch trim synchronization will not be avail- 
able.

_ 

CAUTION 
Disengagement of the pitch auto— » 

pilot when not in trim may be ac- 
companied by a considerable 
transient. 

If the trim malfunction is a runaway in the 
roll axis, right or left stick deflection will 
be required for the rest of the flight but , 

stick force will not be more than normally 
required for the same amount of deflection. 
If the malfunction was a runaway in the 
yaw axis, rudder pedal force will be re- 
quired to maintain neutral rudder pedal 
position. 

LANDING GEAR SYSTEM EMERGENCY 
OPERATION A

- 

RETRACTION 

There is no emergency system for retracting 
gear in flight; the gear lever is the only con- 
trol retracting the gear. If the gear lever 
cannot be moved to the UP position after 
takeoff, do the following: 
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1. Ground retract button - Depress and 
hold. 

2. Landing gear lever - UP. 

'l‘his procedure overrides a solenoid, nor,- 
mally actuated by the landing gear switch, 
and permits the landing gear lever to be 
moved.

_ 

EXTENSION 

The manual landing gear release handle un- 
locks the landing gear uplocks and allows 
the landing gear to fall free to the down- 
and—locked position. If L or R hydraulic 
system pressure is available t-he landing 
gear lever must be placed in the DOWN 
position or the landing gear CONT circuit“ 
breaker must be pulled to permit emergency 
extension. Approximately 90 seconds is 
required for emergency gear extension. The 
manual la.nding gear release handle must be 
pulled approximately 9 inches for actuation 
of all gear uplocks. If it is not pulled all 
the way out one or more gear may fail to 
extend. If the L hydraulic‘ system has failed, 
or normal gear extension is unsuccessful, 
proceed as follows: 

1. Landing gear lever - DOWN. 
2. Manual landing gear release handle - 

Pull. 

3. Verify gear down and locked. 

If landing gear remains retracted: 

5. Aft cockpit landing gear switch - DOWN. 
If gear still retracted: 

6. Landing gear CONT circuit breaker - 

Pull. 

7. Repeat steps as necessary. 
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Note 

When the landing gear CONT cir- 
cuit breaker is pulled nosewheel 
steering will be inoperative. 

WHEEL BRAKE SYSTEM FAI LURE 

Without antiskid brakes operating, proper 
braking technique is required to prevent a 
skid. A skid is hard to detect in this air- 
craft because of its‘ size,‘ weight, and land- 
ing gear geometry. At high speed a skid 
will usually blow the tires before corrective 
action can be taken. Proper braking tech- 
nique is achieved by applying a steady, con- 
stantly increasing pedal pressure as air- 
craft speed decreases. 

BRAKE SYSTEM EMERGENCY OPERATION 

If normal braking is not effective, or L hy- 
draulic pressure is not available and R hy- 
draulic pressure is, proceed as follows: 

l. Brake switch - ALT STEER 8: BRAKE. 
If both engines are shut down during ground 
roll, the brake switch should be left in the 
ANTISKID or NORM position and steady 
pedal pressure applied until the aircraft 
comes to a complete stop. 

AIR DATA COMPUTER FAILURE 

If malfunction or failure of the air data 
computer (ADC) is suspected, proceed as 
follows: 

1. Cross-check TDI instrument against 
pitot—static-operated airspeed and 
altimeter. 

If cross—check shows TDI to be inaccurate: 

Z. Revert to use of pitot-static-operated 
instruments for aircraft control. 
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3. Mach trim — Pull MACH TRIM' circuit 
breaker. l 

4. Autopilot — OFF. 

PITOT —STAT|C SYSTEM FAILURE 

Under some conditions the two normal ADC 
and pitot—static operated systems may be- 
come inaccurate or inoperative from a com- 
mon malfunction. Failure of the pitot heater 
may simultaneously affect both normal sys- 
tems in icing conditions. The pitot probe 
could also be plugged by a foreign body. If 
both normal systems fail, the pilot should 
proceed as follows: 

1. ‘Attempt to restore operation by se- 
lecting alternate source. 

2. Maintain aircraft control by use of atti- 
tude -and power indicating instruments. 

3. Request escort aircraft for letdown and 
landing.

A 

AIR CONDITIONING AND PRESSURIZATION 
FAILURES 

LEFT ENGlNE OR FORWARD COCKPIT SYSTEM 
INOPERATIVE 

At any time the left engine is shut down: 

l. Forward cockpit system switch - 
CROSSOVER.

Y 

FORWARD COC KPIT AND VENTILATED SUIT 
OVERTEMPERATURE 

1. Defog switch — OFF. 

2. Cockpit temperature indicator — Check. 

If temperature indication is too high: 

3. Forward cockpit auto temperature 
rheostat -.Rotate toward COLD. 

Note 

The hot and cold valves are motor- 
operated and travel from full hot 
to full cold in approximately 7 to 
13 seconds. ' 

If auto temperature control is not effective 
and forward cockpit temperature remains 
too high: 

4. Forward cockpit temperature control 
switch — Hold in manual COLD. 

Note 

In this position the motor—driven 
valves take 12 to 24 seconds to 
travel from full hot to full cold. 

If no decrease in temperature occurs in 
30 seconds: 

5. Forward cockpit system switch — 
CROSSOVER . 

WAR N ING 
Aft cockpit system switch must be 
ON. 

If suit -temperature cannot be controlled by 
the above steps: 

6. Suit flow valves - OFF. 

7. Reduce altitude and speed. 
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If the aft cockpit temperature indication is 
too high, proceed as follows: 

1. Aft cockpit auto temperature rheostat — 

Rotate toward COLD. 

Note 

The above step should be accom- 
plished in increments as there will 
be a. lag in the temperature indi—- 
cation. 

If auto temperature control is not effective 
and aft cockpit ternperature remains too 
high: 

Z. Aft cockpit temperature control switch- 
Hold on manual COLD 

Note 

The manual cold valve will take 
from 12 to Z4 seconds to travel to 
FULL COLD. ~ 

COCKPIT DEPRESSURIZATION 

Cockpit depressurization above approxi- 
mately 35,000 feet will be indicated by pres- 
sure suit inflationa If suit inflates, proceed 
as follows: 

1. Cockpit altitude — Check. 

Z. Canopy seal levers — Check ON. 

3. Cockpit pressure dump switch - Check 
OFF. 

3-34 
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WAR NING 
During this time, the pilots will 
be depending on the pressure suit 
only for altitude protection. 

If cockpits still do not repressurize: 

4. Suit ventilation boost lever - EMER 
5. Descend as soon as possible. 

ABBREVIATED CHECKLIST 

The emergency abbreviated checklist is 
furnished separately. 
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CONTROL TRANSFER PANELS 

Control transfer panels, located on the left 
console in each cockpit, allow either pilot 
to assume control of the TACAN and UHF 
equipment, the fuel boost pu:rnps, the fuel 
quantity gage, and the air—conditioning sys- 
tem. (See figure _4-ll) 

FORWARD COCKPIT CONTROL TRANSFER PANEL 

The forward cockpit control transfer panel 
has seven switches and seven transfer lights. 
The ADF switch and transfer light is inop- 
erative. 

Communicotions Equipment Switches ond Transfer 
Lights 

Two 2—position toggle switches, labeled 
TACAN/INSTR, UHF, and two transfer . 

lights, located on the upper left portion of 
the panel, permits the pilot to assume con- 
trol of the TACAN, flight instruments, and 
UHF equipment. Control is obtained by 
moving the respective toggle switch fore or 
aft. Control transfer is made when the 
transfer light illurninates. 

Fue| Switches and Transfer Lights‘ 

Two 2-position toggle switches, labeled 
FUEL CONT and FUEL QTY, and two trans- 
fer lights, "located on the lower left portion 
of the panel, allow the pilot to assume 
manual control of the fuel boost pumps and 
also to obtain readings on the fuel quantity 
gage. Control of the fuel boost purnp panel 
and the fuel quantity gage is obtained by 
moving the respective switch either fore or 
aft. Control transfer is made when the 
transfer light illuminates. 

4-Z 

Air—Conditioning Switches and Transfer Lights 

Two 2-position toggle switches, - labeled 
AIR COND CONT TRANS, and two transfer 
lights, labeled FWD and AFT, are located 
on the right side of the panel. The switch 
labeled FWD CKPT and NORM is the mode 
control switch. The unlabeled switch is the 
control transfer switch. 

When the mode control switch is in the 
FWD CKPT position one cockpit has control 
over the air-conditioning of both cockpits 
and one transfer light (FWD or AFT) will 
be illuminated, indicating which cockpit has 
control.- _Moving the control transfer switch 
in either cockpit to the alternate position 
will transfer control to the other cockpit. 

When the mode control switch is in the 
NORM position either the aft cockpit has 
control of air-conditioning for both cockpits 
(AFT light on) or each cockpit has control 
over its own air-conditioning (both lights 
out). Moving the control transfer switch to 
the alternate position reverses these 
functions. i 

.

- 

The FWD light will not light in either cock- 
pit if the mode control switch is in the NORM position. 
The following chart summarizes the func- 
tion of the cockpit air-conditioning system: 

Transfer . 

Lights ' Control Function 

O FWD Fwd ckpt has control of air- 
cond of both ckpts. Mode con- 

O AFT trol sw in FWD CKPT position. 
Aft ckpt has control of both ' 

ckpts. Mode control sw in 
FWD CKPT or NORM position. 

O FWD 
OAFT 
OFWD Aft and fwd ckpts have control 

of their own air-cond. Mode 
control sw in NORM position. OAFT ' 
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CONTROL TRANSFER PANELS 
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AFT COC KPIT CONTROL TRANSFER PANEL 
The aft cockpit control transfer panel is 
identical in appearance and function with the 
forward control transfer panel except that 
there is no air-conditioning mode control 
switch. The ADF switch and transfer light 
are inoperative. 

COMMUNICATIONS AND NAVIGATION 
EQUIPMENT » 

UHF COMMAND RADIO, AN/ARC-5I
_ 

The AN/ARC-51 UHF command radio pro- 
vides two-way communications on 1750 dif- 
ferent frequencies extending from 225.0 
through 399.9 megacycles. Any of these 
frequencies may be selected manually; how- 
ever, the radio is preset on the ground to 
the 18 frequencies most commonly used 
during normal operation. In addition to the 
main receiver, the set utilizes a second 
guard receiver which can cover a frequency 
range between 238.0 and 248.0 megacycles, 
but which is normally pretuned to 243.0 
megacycles. Power for the set is furnished 
by the essential dc bus. Refer to Control 
Transfer Panels, this section, for further 
information. 

AN/ARC-5l Control Panels 

A control panel is installed on the left con- 
sole in each cockpit. The panels contain a 
function switch, rotary channel selector 
switch, volume control and four manual 
tuning knobs. » 

Channel Selector Switch 

A rotary channel selector switch labeled 
CHAN permits selection of any one of 18 
preset channels, the guard (G) frequency 
channel or the manually (M) set frequency 
channel. 

4-4 

Function Switch 

The function switch has four positions la- 
beled OFF, T/-R (transmit—receive), T/R 
+ G (transmit—receive + guard) and ADF 
(inoperative). In the T/R position both the 
receiver and transmitter are tuned to the 
preset or manually selected channel. When 
the switch is in the T/R + G position, the 
radio will receive signals simultaneously 
from the main and guard channels of the 
receiver. 

Frequency Selector Knobs 

Four frequency selector knobs permit man- 
ual selection of any of the 1750 frequencies 
for transmit-receive operation. The man- 
ual frequency windows indicate a direct 
reading in megacycles and tenths of a mega- 
cycle. 

Volume Control \ 

Audio level may be increased by rotating 
the volume (VOL) control knob clockwise. 

UHF Antenna 

L hydraulic System pressure extends and 
retracts the UHF antenna. The antenna will 
extend from its stowed position in the right 
chine when the function selector switch is 
moved to an operating position. The antenna 
will retract when the function selector switch 
"is moved to OFF. The antenna is spring- 
loaded and extends if L hydraulic pressure 
is lost. 
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UHF COMMAND RADIO CONTROL PANEL (Both Cockpits) 
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UHF Command Radio Operating Procedures
. 

1. Obtain control of set with the UHF 
- switch on the control transfer panel and 

check transfer light illuminated. 

2. Function switch - As desired. 

3. Channel selector switch — As desired. 

4. To select a frequency other than one of 
the preset channels: 

a. Channel selector sw-itch - M. 
l 

b. Manual tuning knobs - Position to 
set desired frequency. A digital 
readout of the selected frequency 
will be shown in the windows at the 
top of the control panel. 

5. To transmit as well as receive on 
guard channel: 

a. Channel selector switch - G, 

b. Function switch — T/R or T/R + G. 

ADF RECEIVER
, 

The ADF radio receiveris an automatic or 
manual direction finder and a -low ‘and broad- 
cast range aural receiver. The equipment 
consists of a radio receiver, control panel 
(aft cockpit only), flush sense antenna, flush

I 

fixed loop antenna, and HSI. 
l The receiver 

covers a frequency range of 0.19 to 1.75 » 

megacycles in three bands. Power for the 
equipment is furnished by-the essential dc 
bus and the No. l 26V instrument trans- 
former. 

ADF Control Panel 

The ADF control panel is installed on the 
right console of the aft cockpit. The controls 
are described below. 

4-6 . 

Function Switch 
q >__ 

., . 

’ g 

~ 
, I.-.,~..__ , ._ 

The function switch is the larger of the two 
concentric knobs on the inboard side of the 
panel. The labeled positions are OFF, 
ADF, ANT, and LOOP. Inthe ADF position 
the equipment functions as an automatic di- 
rection finder with a continuous indication 
of the bearing to the radio station, shown on 
the HSI. In this position also, the sense and 
loop antennas are connected to the receiver. 
In the ANT position, received signals are 
obtained only from the senseantenna, and 
the equipment functions as a conventional 
aural radio receiver. In the LOOP position 
received signals are obtained only from the 
loop antenna and the equipment functions as 
a manual direction.finder to enable the pilot 
to determine the bearing to the radio station 
by aural null procedures. 

Bond Selector Switch 

The band selector switch is the larger of 
the concentric knobs in the outboard side 
of the control panel and is used to select 
the desired frequency band. The correct 
frequency scale will also appear in the 
frequencyindicator window for the band se- 
lected asfollows: 

Band Frequency Coverage 

190 —- 400 KC FAA low frequency 
' 

. band 

4001- 840'K__C International distress 
V 

_ 

V 

frequency and lower 
standard broadcast 
bandI 

' 

cl 

840 -_l75O KC
\ 

Upper standard broad- 
; cast band 
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Tuning Control 

The tuning control is the smaller of the out- 
board concentric knobs and tunes the re- 
ceiver within the frequency band selected. 
The tuned frequency is indicated on the scale 
of the frequency indicator. The control is 
also rotated slightly for maximum reading 
on the tuning indicator. 

Loop Control 

The control labeled LOOP is used to ac- 
complish the electrical equivalent of ro- 
tating the loop antenna. The control is la- 
beled L and R and the left or right rotation 
effect will be apparent in the headset and 
the tuning indicator. The speed of the ro- 
tating effect may be slowed by turning the 
loop control approximately half way to the 
L or R labeled position. 

Gain Control 

The gain control is the smaller of the in- 
board concentric knobs a';n‘d*is provided to 
adjust the receiver audio level. ~. 

BFO Switch . 

The BFO switch prqvidesa beat frequency 
oscillation to aid in tuning" the receiver or 
to receive coded transmissions. 

Operating the ADF Receiver as a Conventional 
Radio Receiver 

1. Function switch - ANT. 

Z. Band selector switch - Select desired 
band. _ 

3. Tuning control - Rotate to desired fre- 
quency. 

_
_ 

4. Volume - Adjust as desired. 

5. The BFO switch can be used to tune in 
continuous-wave signals or to zero- 
beat modulated signals. 

Operating the ADF Receiver as an Automatic 
Direction Finder 

1. Tune receiver as above and positively 
identify the station. 

2. Function switch - ADF. 

3. Tuning control — Tune for maximum 
reading on tuning meter. 

4. HSI bearing select switch - ADF. 

5. Read bearing to station on HSI bearing 
marker. 

Operating the ADF Receiver as a Manual 
Direction Finder (Aural Null) 

Tune receiver as above and positively 
~ identify the station. 

2. Tuning. control - Tune for maximum 
reading on tuning-meter. 

3. Function switch - LOOP. 

4. Loop control - Turn to R or L as 
necessary to acquire null. 

5. HSI bearing select switch — ADF. 

6. Read bearing to station on HSI bearing 
marker. .

" 

- \ 
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FLIGHT INSTRUMENT CONTROL PANEL 

1-ixtritk 

ill‘
\ /03% ,|

I \\\/ 
- FWD COCKPIT.

Q 

"1/.
\ '0, If]

F

‘ “
. 

\t“ 

it‘ 
AFT COCKPIT 

' 
I 

Figure 4-4 " 

J 

F2014" 

FLIGHT INSTRUMENT CONTROL PANEL 

A flightinstrurnent control panel is centrally 
located at the bottom of the instrument panel 
in each cockpit. There are three selector 
switches on each panel, labeled MODE SE- 
LECT, BEARING SELECT and ATT/AP ' 

SELECT. The flight instruments in both 
cockpits will have identical indications at 
all times and only one cockpit has control. 
Control is transferred from one cockpit to 
the other by using the TACAN/INSTR control 
transfer switch on the left console in either 
cockpit. 

Mode Select Switch 

The MODE SELECT switch affects the HSI 
indication only. Thisis a rotary switch 
with three positions; NAV, MAG," and 
TACAN. When the switch is in NAV or MAG 
position the heading marker indicates the 
command steering course from the NAV 
system, the course arrow is servoed to the 
lubber line and the course deviation bar is 

centered. When the switch is in TACAN 
position the heading marker is manually 
set, the course arrow is manually set to 
the desired tacan course and the course de- 
viation bar is operative. _When this switch 
is in NAV position, the compass card indi- 
cates true heading, and in MAG or TACAN 
position the compass card indicates mag- 
netic heading. 

Beciring Select Switch -

' 

The bearing select switch has two positions 
labeled TACAN and ADF, and is used to 
select the source for the HSI bearing pointer 
indication, regardless of mode select 
switch position. / 

ATT/AP Select Switch 

The ATT/AP select switch has two positions 
labeled FRS and INS and is used to select 
the reference source for the attitude indi- 
cator and the autopilot. The INS position 
must be selected for AUTO-NAV operation. 

4-9 
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TACAN CONTROL PANELS
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TACAN SYSTEM , AN/ARN -52 

The Tacan System provides continuous in- 
dications of bearing and slant distance to a 
selected surface beacon and range _CJily to 
another aircraft containing the necessary 
transponder equipment. The system trans- 
mits interrogation pulses which trigger re- 
sponding pulses from the selected ground 
station or aircraft. Slant distance to the 
station or aircraft is computed from the 
elapsed time. Both bearing and distance 
are visually displayed on the Horizontal 
Situation Indicator which is located on each 
instrument panel. The system is capable of 
operation on any one of 126 channels and has 
a range of about*3OO nautical miles. The 
transmitting frequency range is 1025 to 1150 
megacycles. Frequency ranges for recep- 
tion are; low band normal, 926-'-1024 mega- 
cycles, air toair 1088-1150 megacycles,

S 

high band normal, ll5l-1213 megacycles, 
air to air 1025-1087 megacycles. Power 
for the set is furnished by the essential dc 
bus. 

4-10
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AN/ARN—52 Control Panel 

A control panel is installed on the right 
console in each cockpit. The panel contains 
a channel selector switch, mode. selector 
switch and a volume control. The cockpit 
having control is determined by use of the 
control transfer switches. 

Channel Selector Switch 

A channel selector is used to select any one 
of 126 available channels. Channel selec- 
tion is accomplished by setting the desired 
channel nu:mber in the window using the 
concentric knobs. The outer knob selects 
the first two digits and the inner knob se- 
lects the third digit of a desired channel. 

A Approved for Release: 2017/07/25 C06230172
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Volume Control Knob 

Audio level of the Tacan station identifica- 
tion signals is increased by rotating the 
volume (VOL) control clockwise.

v 

Mode Selector Switch
l 

The function selector switch has four posi- 
tions. ' ' 

OFF — The set is de'—energized. ’ 

REC - The set is energized and presents ~ 

bearing and course"in.formation on the HSI. ’ 

T/R - Same as the position and also 
presents range in nautical miles to a Tacan 
station. 4 » - 

A/A - Presents slant range only in nautical 
miles to another -‘cooperating AN/ARN-52. 

Operation of the Tdcon System 

1. Obtain tacan control on the control 
transfer panel. 

2. Display MODESELECT switch - TACAN. 
3. BEARING SELECT switch — TACAN. 
4. TACAN mode selector switch - REC. 

(Allow 90 seconds for warmup.) 
5.. Channel selector switch - Desired 

channel.
I 

6. Verify station identification. 

7. Observe bearing pointer and to-from 
indicator on HSI. 

8. Tacanlmode selector switch - T/R or 
A/A. -

' 

9. Observe range to station or aircraft on " 

HSI.’ '

- 

TRANSPONDER (IFF) - 9l4—X—l 

The 914-X-1 transponder provides recep- 
tion, detection, decoding, encoding and 
transmission of signals in the IFF'I\_/Iark X 
(SIF) system and has a locally installed ' 

i

4 

MODE X discrete operating function. The 
transponder will also recognize a Mode 4 
interrogation; however, the set will not de- 
code or encode a reply without accessory 
equipment. Any one of numerous coded re- 
plies available for Modes 1, Mode 3 or X 
can be selected by rotating the appropriate 
selector switches on the panel. The set is 
capable of transmitting an emergency reply 
regardless of the interrogation mode. A 
provision is alsoincorporated to identify - 

position of the aircraft. 
, 
Power for the set 

is furnished by the essential dc bus. _Addi— 
tion of the Mode X capability deletes the 
Mode 2 functionfrom the transponder. Con- 
trols are provided in the forward cockpit 
only. ' 

, 

i 

_ 

"Y
- 

TRANSPONDER (IFF) CONTROL PANEL 

The transponder control panel is installed 
on the upper left console of the forward 
cockpit. The panel contains two code se- 
lectors for Mode 1 and Mode 3/X codes, 
Mode l and Mode 3 toggle switches, an 
I/P switch, IFF power selector switch and 
an emergency switch bar. 

Power Switch 

The IFF power switch has three positions: 
Off, LO, and ON. When the switch is 
placed at LO, only local (strong) interro- 
gations are recognized and answered. With 
the switch in the ON position, there is full 
sensitivity for recognition and reply.“ The 
IFF power switch activates Mode X when in 
the ON or LO position. Response to Mode 
l and Mode 3 interrogations is dependent 
on the position of the Mode 1 and 3 -toggle 

4-11 
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IFF/SIF CONTROL PANEL

Z 
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Figure 4-6 

switches. When the Emergency switch bar 
is up, the power switch is forced to the ON 
position. A 30 second time delay is incor— 
porated in the power switching before the 
equipment is operative. 

V

- 

Mode Switches mm 
Two two-position mode switches, one for 
Mode 1 and one for Mode 3, control trans- 
mission of Mode l and Mode 3 replies. 
Correctly coded interrogations will be an- 
swered when a mode has been made active 
by selecting the IN position. When a Mode 
1 or Mode 3 switch is in the OUT position, 
that mode is not active and does not trans- 
mit upon interrogation except in Emergency. 
Mode X is active at all times when the power 
switch is in the ON or LO position and is 
not affected by the Mode l or Mode 3 toggle 
switch position. 

4-12 

Code Selectors 

Two rotating type code selectors are pro- 
vided. The code selector for Mode 1, con- 
sists of two rotary digital/indicating switches 
The first digit window will indicate O, 1, Z, 
3, 4, 5, 6, or 7. The second digit window 
will indicate O, 1, 2, or 3. The Mode 3/X 
code selector will indicate 0, l, Z, 3, 4, 5, 
6, or 7 for each digital window. The mode 
3 code selection also controls the Mode X 
code transmission. 

Emergency Switch Bur 

The emergency switch bar, when placed in 
the EMERGENCY up position, operates two 
toggle switches that controls emergency 
response and also pushes the IFF power 
switch to the ON position if it is in the off 
or LO position. When the emergency bar 
is in the up position an emergency indicat- 
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ing pulse group (code 7700) is transmitted 
on Mode X each time an interrogation is 
made on Mode X. Mode 1 and 3 are also 
turned on by the emergency bar irrespec- 
tive of the position of the Mode 1 and 3 In- 
Out switches. In the EMERGENCY position 
Mode 1 will respond on the code selected 
but Mode 3 will respond on code 7700 irre- 
spective of code selected. 

Note 

The ground radar scope indication 
from this transponder is coded in 
a different manner than the normal 
AN/APX-46 transponder.

1 

Identification of Position (I/P) Switch 

The identification-of-position (I/P) switch 
is used to control transmission of I/P pulse 
groups. The switch has three positions; 
MIC, OUT and a spring-loaded I/P position. 
When the switch is momentarily in the I/P 
position, the I/P timer is energized for 30 
seconds. If an interrogation is recognized 
on any active mode within this 30 second 
period, I/P replies will be made. When the 
switch is in the OUT position, transmission 
of the I/P pulse groups is withheld. The 
MIC position is inoperative at present. 

OPERATION OF THE IFF SYSTEM 

l. Power switch - ON or LO. 
2. Emergency bar — Down. 

3. Mode 1 and Mode 3‘IN—OUT switches - 
As required. 

Note 

Mode X operation is continuous 
when the power swit\ch is in the LO 
or ON position. For secure IFF 
operation, both the Mode l and 
Mode 3 toggle switches must be in 
the OUT position. 

4. I/P switch - As required. 

5. Code selectors - As required. 

To make an emergency response to Mode 1, 
Mode 3 and Mode X interrogations: 
6. Emergency bar - Push up. 

INTERPHONE CONTROL PANELS (AN/A|C—10) 

An AN/AIC-10 interphone control panel for 
each cockpit is installed on a shelf behind 
a lower hatch under the aft cockpit. Each 
panel contains a call button and a NORMAL- 
AUX LISTEN switch. NO ON-QFF switch is 
provided and the equipmentis operative 
whenever the essential dc bus is energized. 
A remote volume control is located on the 
right console in each cockpit. ~ 

Coll Button - 

The call button is inoperative. 

Normc||—Aux Listen Switch . 

The_“NORM.AL-AUX LISTEN switchhas two 
positions, NORMAL a.nd AUX-LISTEN. The 
normal position allows all audio signals to ’ 

pass through the AN/AIC-10 amplifier. Se- 
lecting the AUX LISTEN position bypasses 
the amplifier, and audio intensity must be 
adjusted with the individual equipment 
volurne control. The switch is safety—wired 
in the NORMAL position.

_ 

Transmitter-lnterphone Control Switch 

A momentary contact, center-off slide 
switch on the control stick grip permits the 
microphone circuit to be connected to the 
UHF transmitter (TRANS position, up) or to 
the interphone circuit (INPH position, down). 
An interphone‘ jackbox, connected to the 
common interphone circuit, is mounted in 
the load center bay for ground crew use. 
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T hroffle Microphone Button 

A microphone button is provided on the in- 
board throttle in each cockpit for use during 
taxi, takeoff, and landing when the pilot's

l 

left hand must be on the throttles. These 
are pushbutton switches which must be held 
for radio transmission. 

FLIGHT REFERENCE SYSTEM 

The flight reference system supplies infor- 
mation for indication and control of aircraft 
heading and attitude. The system consists 
of a flight reference platform, induction 
compass transmitter, heading and attitude ' 

couplers, a control panel in each cockpit 
and the rotating compass card of each HSI. 

The two modes of operation, magnetic slaved 
mode and directional gyro mode, provide ac- 
curate directional reference for all latitudes. 
The directional gyro mode is the more re- 
liable at latitudes near the magnetic poles, 
since the magnetic slaved mode is subject 
to severe magnetic distortion near the poles. 
When in the magnetic slaved mode, the sys- 
tem is basically a gyro stabilized compass 
slaved to the induction compass transmitter. 
This mode provides magnetic heading with- 
out northerly turning error or oscillations. 
The directional gyro mode may be used at 
all latitudes, but is most useful when the 
magnetic field is weak or distorted or when 
navigating in the polar regions. When in 
the directional gyro rnode, the system is 
free of magnetic influence and operates as 
a directional gyro, indicating an arbitrary 
gyro heading as selected by the pilot. In 
directional gyro mode, with the proper lati- 
tude selection made on the control panel, 

4-14 

the gryro is made to precess the correct ‘ 

amount required to overcome gyro drift at 
the selected latitude. In either mode, head- 
ing information is furnished to the autopilot 
and HSI provided that the ATT/AP SELECT 
switch is in the FRS position, and the display 
MODE SELECT switch is in the MAG posi- 
tion. 

MANUAL FAST SLAVI NG 
Before Takeoff 

The normal slaving rate of the system is 
about 1 1/20 per minute. When the compass 
system is energized begore takeoff, the gyro 
may be as much as'l8O from the proper 
heading. About 1 1/2 hours would be re- 
quired to slave to the correct heading at 
normal slaving rates. Manual fast slaving 
is provided by actuating the setheadingo 
switch, which increases the rate to 720 
per minute. This corrects a 1800 error 
in 15 seconds. 

ln—F|ighi' 

Normally, if the compass is properly slaved 
before takeoff, no in-flight manual fast 
slaving is required unless free directional 
gyro operation is selected. When operating 
as a free gyro, the desired heading can be 
established by using the set heading switch. 

Note 

The autopilot must be turned OFF 
during manual fast slaving when 
the FRS is being used as a heading 
reference. 
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FLIGHT REFERENCE SYSTEM (FRS) CONTROL PANEL 
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FRS CONTROL PANELS 

A control panel is installed on the right 
console in each cockpit. The panel con- 
tains a function selector switch, set heading 
switch, latitude selector knob, synchroni- 
zation indicator, malfunction indicator and 
hemisphere selector switch, and take com- 
mand button. 

Latitude Selector Knob and Indicator 

The latitude selector knob-maybe rotated 
to select and display the desired latitude in 
degrees and tent-hs, of degrees in the indi- 
cator window. The knob is operable in the 
DG mode only and selects the latitude in 
which the airplane is operating. When in 
DG operation, with the operating latitude 
selected, the directional gyro will be cor- 
rected for apparent drift due to the earth's 
rotation. 

Note 

The proper corrections will be 
made only if the hemisphere selec- 
tor switch is indicating the correct 
hemisphere. a 

T ol<e Command Button - 

A combination button and light on the con- 
sole panel provides for transfer of control " 

by depressing the button and observingithe. 
light. '

' 

Malfunction Indicator 

The malfunction indicator monitors the 
power supply plus other prime system func- 
tions. Any deviation from normal operation 
that would cause the system to render er- 
roneous information will cause the indicator 
to display 3 white triangles, 
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Hemisphere Selector Switch 

The hemisphere selector switch is used to 
select the hemisphere in which the aircraft 
is operating. 

FRS SYSTEM OPERATION 

1. ATT/AP switch - FRS. 
2. Hemisphere selector switch - As 

required. 

3. Functions selector ‘switch '- As 
desired. I 

4. Latitude selector knob - Set to proper 
latitude when operating on free gyro. 

5. Set heading switch - Fast slave com- 
pass card of .HSI to proper heading. 

6. Synchronization indicator - Center 
‘needle when operating as a magneti- 
cally slaved system. 

INERTIAL NAVIGATION SYSTEM (INS) 

The iner'tial,navigati_on system is self- 
contained and operates in all modes without 
the use of electromagnetic radiation or ex- 
ternal references. The system consists of 
a-gyro-stabilized-platform, platform elec- 
tronics, coupler and power supply, repeater 
and converter power supply, control panels, 
anddistance-to-go, groundspeed, and a di- 
r e ction indicator 

In operation the system displays present 
position, groundspeed and the direction and 
distance to go to any of 42 preselected posi- 
tions as continuous readouts. When operated 
in autopilot AUTO NAV, and INS STORED AUTO mode, the aircraft will be steered 
automatically to each point in the flight plan 
sequentially, with no pilot action required. 
If the flighttplan is being flown in sequence 
in the STORED AUTO mode, the destination 
select light will illuminate if the destination 
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displayed on the destination select panel does 
not agree with the destination towards which 
the aircraft is flying. This light is extin- 
guished when the pilot sets the selector panel 
to the number of the stored destination being 
approached. 

The destination select panel provides se- 
lection of destination numbered O through 
41. The first 27 preselected positions are 
assigned to preplanned’mission destinations, 
fix points, targets, rendezvous points, or 
other points occurring sequentially during 
the mission. The computer computes and 
stores the great-circle courses between 
each pair of these numerical points, and the 
aircraft willadhere to these great circle 
courses. Turns from one course to another 
will be made with bank angle optimized 
with a maximum bank of 30 degrees) for 
the groundspeed and heading change required. 
The heading marker of the HSI will point to- 
ward the optirnum path to follow to place the 
aircraft on the next course. If the pilot 
switches to a subsequent destination in 
STOR ED MAN before completing the route 
segment he is on, the turn will be made in 
accordance with computer program direc- 
tions. 

Positions Z7 to 41 provide ADF type steering 
for courses to these points and are not meant 
to be used in the STORED AUTO mode. 
These positions are available for alternate 
destinations or may be used to employ an 
alternate flight path to "a position included 
in the first Z7. A sufficient nunaber of alter- 
nate destinations is available to provide 
adequate coverage throughout the mission. 
Duplication of any of the first Z7 positions 
in this group provides a steering indication , 

on the HSI heading marker, resembling that 
of ADF navigation, i. e. , the pointer points 
directly to the next destination within a 45 
degrees needle deflection. 

The basic reference of the inertial naviga- 
tion system is provided by three single-axis 
accelerometers mounted at right angles to 

each other on a gyro-stabilized platform. 
The platform employs three floated inte-' 
grating gyros, also mounted at right angles. 
The platform is initially aligned with a co- 
ordinate reference frame, represented by 
a plane tangent to the surface of the earth 
and oriented to any convenient azimuth at 
the point of origin. The platform stable 
element is isolated from the airframe 
through a system of three gimbals which 
provides 360 degrees freedom of rotation 
in yaw and roll, and pitch angles of i 60 
degrees. All platform outputs are changed 
to digital form before entering the computer. 
In normal operation the platform also pro- 
vides attitude outputs in analog form through 
resolvers and synchros to the autopilot and 
the attitude indicator. Conversion of pre- 
sent position to latitude and longitude read- 
out is accomplished continuously by the 
digital computer when in operational mode. 
Cooling air, necessary to the system, is 
supplied by the aircraft air-conditioning 
and pressurization system. A self-contained 
heating system is incorporated in the plat- 
form to ensure that gyros and precision 
sensing components are maintained at tem- 
perature within an optimum operating range. 
The system is powered by the No. .3 in- 
verter, the LH generator, and the monitored 
dc bus. . 

Note
V 

Accuracy of INS information will- 
be, slightly degraded if pressure 
altitude data supplied by the air 
data computer is lost or is in- 
accurate. A 

The INS is controlled from two control 
panels, the navigation panel and the des- 
tination select panel. See figure 4- 

4-l7 
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NAVIGATION CONTROL PANEL 

The navigation control panel, located on the 
right console, consists of a DEST/FIX se- 
lector switch, STORE pushbutton, MODE 
selector switch, FIX ADJ‘ knob,Atwo sets of 
geographic coordinate digital readout win- 
dows, labeled PRESENT POSITION and 
DEST/FDC POSITION, a VARIABLE INPUT 
indicator labeled LAT and LONG, with - 

thumb-wheels forimanual insertion of geo- 
graphic coordinates and a switch for selec- 
tion of N or S latitude. The controls and 
indicators are as follows: 

Mode Selector Switch 

The INS MODE selector switch is a rotary 
switch with five positions and is labeled 
OFF, RST, ALGN, NAV and FRS. The FRS 
position is inoperative. 

Note 

During flight the INS MODE se- 
lector switch must not be switched 
to any position other than NAV, 
otherwise the INS will be deacti- 
vated and will not function until 

mthe switch is moved through OFF, 
-RST, and ALGN positions in con- 
junction with the ground operating 
equipment and normal INS pre- 
flight procedure. 

CAUTION 
Do not move the INS MODE se- 
lector switch from the OFF posi- 
tion in flight, if the INS has not 
been cycled from OFF to the NAV 
mode prior to flight, otherwise, 
the INS system will be damaged. 
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RST Mode 

The RST (reset) mode is used only on the 
ground during -INS preflight when the plat- 
form has reached operating temperature. 
It permits the GOE operator to check cor- 
rect power switchover from ground to 
aircraft power, start the gyro spin motors, 
and make the computer ready for use. 

ALGN Mode
_ 

The INS must be completely warmed up, 
stabilized, and aligned to a coordinate re- 
ference frame before it can be operated. 
This is necessary to minimize the drift of 
the stable reference platform once it is 
aligned to the coordinate reference frame. 
The complete warmup and alignment pro- 
cedure at normal arnbient conditions takes 
about 1 and l/2 hours. During this period 
the destination loading operation is accom- 
plished, normally by use of a punched tape. 
However, the coordinates of the present 
location a.nd 42 destinations or targets may 
be set in manually by the VARIABLE INPUT 
thurnbwheels and N-S selector and entered 
into the computer memory by pushing the 
STORE or DEST FIX pushbutton for each 
position. After a period of gyro stabili- 
zation, the platform is torqued to the co- 
ordinate reference frame and the gyros are 
drift-trimmed. The two transverse hori- 
zontal accelerometers are used to_ sense 
the local vertical aind their outputs are used 
inthe servo loops that torque the platform 
and measure the arnount of gyro drift. The 
presence of output signals from each ac- 
celerometer indicates that the platform is 
not level in that axis. While level align- 
ment of the platform is being accomplished 
automatically, platform azimuth is aligned 
with a selected reference which is trans- 
ferred to the platform by the ground op- 
erator. The platform is drift-trimmed at 
the reference points thus established, and 
the drift reduced to certain preestablished 

___ _ _ g 
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rates before the system can be operated. 
The MODE selector switch has a detent be- 
tween NAV and ALGN positions and cannot 
be moved either way between these two posi- 
tions until it is first depressed. 

NAV Mode '

. 

Switching to the NAV mode permits the GOE 
to be disconnected, and places the platform 
in the operational mode. The gyros are es- 
sentially memory devices that memorize 
the coordinate frame established. The sys- 
tem operates using these memorized co- 
ordinates to perform the navigation problem," 
and the accelerometers measure translations 
of the platform caused by movement of the 
aircraft. The accelerometer outputs are 
integrated once to provide velocity on each 
axis, and a second time to establish their 
displacement from the point of origin. These 
displacements (distances flown) are trans- 
lated into geographical position coordinates 
by the computer. In addition to indicating 
position coordinates to the pilot, this posi- 
tion is also used to torque ‘the platform to 
the local vertical and azimuth asthe air- 
craft changes position. The coordinate 
frame thus rotates about the earth to main- 
tain its orientation on a plane tangent to the 
surface of the earth at the position of the 
aircraft. ’ ' 

FRS Mode 

The FRS mode position is inoperative. The 
reference source for the HSI rotating com- 
pass card is selected with the display MODE SELECT switch on the flight instru- 
ment control panel. 

4-20 
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WARNING 
,_

, 

If the INS should fail, the DISPLAY 
MODE selector switch should be 
moved to the MAG or TACAN 
mode without ‘delay in order to 
retain a heading indication on 
the HSI display. 

DEST/FIX Switch 

The DEST/FIX switch is a five-position ro- 
tary selector switch with positions as fol- 
lows: 

STORED
_ 

AUTO, FIX, MAN 
VARIABLE _' 

FDC, DEST 
STORED AUTO. The INS will automatically 
sequence consecutively through the 42 pre- 
stored destinations as each is reached when 
the switch is in the STORED AUTO position. 
STORED FD(. To use a prestored des- 
tination as a fix point, the switch is set to 
the STORED FIX position, the destination 
select panel is set to the desired destination 
number, and the STORE Or DEST FIX push- 
button is depressed when the fix point 
crosses the horizontal line on the periscope 
screen. 

STORED MAN. To select any of the 42 pre- 
stored coordinate positions as a destination, 
out of the automatic consecutive sequence, 
the switch is setto the_STORED MAN 
(manual) position, the destination select 
panel is set to the desired destination num- 
ber, and the STORE or DEST FIX pushbutton 
is depressed. 

VARIABLE FIX. To use a variable (un- 
stored) fix point as a point of reference, 
the switch is set to the VARIABLE FDC
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position, the VARIABLE INPUT thumbwheels 
are set to the desired coordinates, and the 
STORE or DEST FIX pushbutton is depressed 
when the fix point crosses the horizontal line 
on the periscope screen. 

VARIABLE DEST. To select a variable 
(unstored) destination, the switch is set to 
the VARIABLE DEST position, the VARI- 
ABLE INPUT thumbwheels and N-S selectors 
are set to the desired coordinates, and the 
STORE or DEST FIX pushbutton is de- 
pressed. 

,

' 

FIX ADJ Knob 

The fix-adjust knob, labeled FIX_AD.T, con- 
trols a flight cursor on the periscope and 
is used to update the INS by means of vi- 
sual fixes on known coordinate points. It 
is not necessary to fly directly over the fix 
point to obtain useful data. Viewing the fix 
point on the screen, the pilot positions the 
cursor with the FIX ADJ knob to coincide 4 

with the fix point as it crosses the hori- 
zontal reference line on the display. Refer 
to discussion of fix-taking for further in- 
formation. 

STORE Pushbutfon 

The STORE pushbutton is used to store in ' 

the computer memory, either selected des- 
tination information or position information 
which has been selected by the VARIABLE 
INPUT thumbwheels and N-S selectqor. It 
also initiates the computations required to 
navigate to the coordinates selected. 

Note 

The DEST/ FIX pushbutton on the 
destination select panel is identical" 
in function to the STORE button on 
the navigation panel. They may be 
used interchangeably. Do not push 

‘ either button unless a course 
change or fix is desired. 

N-S Hemisphere Selector 

The N-S selector switch may be placed in 
either the N or S position, depending upon 
which hemisphere the desired destination 
or fix is located. This switch is used only 
in conjunction with the variable input thumb- 
wheels to manually insert a destination or 
fix point in flight. 

VARIABLE INPUT Indicator 

The VARIABLE INPUT indicator has thumb- 
wheels that are used to manually insert any 
desired reference coordinates in to the sys- 
tem, thus giving the pilot added flexibility 
of operation in flight. It is good practice to 
put the DEST/FDC switch in the VARIABLE 
DEST or VARIABLE FIX position prior to 
setting the coordinates in the indicator. To 
insert variable destination coordinates into 
the system, select VARIABLE DEST with 
the DEST/FIX switch, then insert the de- 
sired destination coordinates with the VAR- 
IABLE INPUT thumbwheels; select desired 
hemisphere with the N-S selector and de- 
press the STORE or DEST FIX pushbutton. 
The DEST/FIX POSITION indicator will read 
out the new coordinates immediately after 
the STORE or DEST FDC button is depressed, 
and the INS will navigate the aircraft to the 
new destination using ADF type steering. 
Variable update fix is inserted in the com- 
puter in the same way as a destination, ex- 
cept that VARIABLE FDC is selected with 
the DEST/FD{ switch. - 

PRESENT POSITION Indicator 

The PRESENT POSITION indicator is set at 
the geographical coordinates of the flight 
origin site prior to takeoff. In flight it con- 
tinuously indicates the coordinates of the 
aircraft position as computed by the INS. 

4-Zl 
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DEST/FIX POSITION Indicator 

The DEST/FIX POSITION indicator normally 
displays the latitude and longitude coordi- 
nates of the destination to which the INS is 
navigating. This display may be the coordi- 
nates of any selected destination from the 
42 prestored positions or the coordinates of 
any selected variable destination. This co- 
ordinate display normally changes at such 
times as the computer calculates a new 
course to a newly selected destination. For 
STORED MAN or VARIABLE DEST modes, 
this change will occur when the DEST FIX ' 

or the STORE pushbutton is depressed, For 
sequential or out of sequence destination 
selections in STORED AUTO mode, the des- 
tination coordinate display will change co-, 
incident with roll out to the new destination 
course. The minutes counter portion of the 
latitude display may also change whenever 
a fix is taken. When either a STORED FIX 
or VARIABLE FIX is taken, the calculated 
correction (in nautical miles) is displayed 
on the latitude minutes display, without 
changing longitude, or the degrees portion 
of latitude on the DEST/FIX POSITION indi- 
cator. The portion of the latitude display 
used for the fix distance indication is blocked 
off in white on the indicator (see Figure 4-9). 
The calculated fix correction is displayed 
up to a maximum value of 59 nautical miles 
whether position is updated or whether the 
fix is rejected. The calculated fix correc- 
tion will continue to be displayed until 
another fix is taken or until a new destin- 
ation is selected and displayed. When a 
new destination is selected, the latitude 
minutes counters will revert to a display 
of destination latitude until such time as 
another fix is taken. 

DESTINATION SELECT PANEL 

The destination select panel, labeled NAV, 
is located on the instrument panel. The 
panel has a two-place digital counter, con- 
trolled by thumbwheels, and a self—illumi— 
nated pushbutton switch which reads out 
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DEST FD( when lighted. The number of a 
stored destination or fix (0 through 41) may 
be set on the counter manually and inserted 
into the INS computer by depressing either 
the DEST FIX or the STORE pushbutton 
when the DEST FIX switch is in the STORED 
MAN or STORED FDC position. 

Note 

Positions 42 through 49 can be 
displayed, but are inoperative. 

Except when flying out of sequence in the
h STORED AUTO mode the DEST FIX push- 

button illuminates when the destination 
number on the panel and the destination ap- 
proached by the aircraft are not the same. 
When they are again the same (thumbwheels 
must be rotated), the light will go out. In \ 

all modes the light will come on when pilot 
action is required. When the DEST/FIX 
switch is placed in either STORED or VARI- 
ABLE FIX, the light will come on. When 
the STORE or DEST/FD( pushbutton is de- 
pressed the light will go out. In any mode, 
in which anewqdestination is selected by 
depressing the STORE or DEST/FIX push- 
button, the light will go out when the sys- 
tem accepts the new destination. In 
STORED MAN, the light will come on if a 
destination is passed by 15 miles without 
selecting a new destination. 

DISTANCE—TO—GO AND GROUNDSPEED 
INDICATOR 

A distance—to-go and groundspeed indicator 
is installed on the instrument panel. Di- 
gital indicators display the distance be- 
tween the aircraft position and the destin- 
ation, and the groundspeed, in units of l 

nautical mile and knots, respectively. 
When a new destination is selected either 
automatically or manually the indicator 
will change to show the new distance-to-go. 
The distance-to-go indication will decrease 
toward zero while approaching the destin- 

Approved for Release: 2017/07/25 C06230172



Approved for Release: 2017/07/25 C06230172 

TA—l2 SECTION IV 

ation, then increase after passing the des- 
tination if flight is continued on the same 
course. ‘Distance-to-go will not read zero 
at destination if the computed cross—course 
distance is greater than 1/Z nautical mile, 
since readout resolution is to the nearest 
nautical mile. 

HORIZONTAL SITUATION INDICATOR (HSI) 

The INS computes true heading and steering 
information which can be displayed by the 
HSI on each instrument panel. The rotating 
compass card of each HSI receives the true 
heading signals when the controlling display 
mode selector switch is in the NAV position. 
When the display mode selector switch is in 
the MAG or TACAN position the compass 
card is driven by the FRS signals to indicate 
magnetic heading although the INS system 
is still generating true heading information. 
The heading marker is driven by the steer- 
ing signal from the INS when NAV or MAG 
modes are selected, and is manually set 
when TACAN mode is selected. The bear- 
ing pointer points to either an ADF or 
tacan station, whichever is selected with 
the controlling BEARING SELECT switch, 
regardless of display MODE SELECT switch 
position. ‘ 

Note 

The aircraft will automatically fly 
the course computed by the INS and 
selected by the pilot only if the auto- 
pilot is in the AUTO NAV mode.

I 

COURSE SELECTION 

The INS is capable of providing steering 
information to any selected destination when 
the path from source to destination is 
greater than 30 nautical miles but less than 
21,500 nautical miles (from 1/Z degree to 
179 degrees of great circle arc). The se- 
quence in which courses are provided de- 
pends upon the position of the DEST/FIX 
switch on the navigation control panel. In 
STORED AUTO position, course directions 
will be provided to stored destinations auto- 
matically in their numerical sequence; 
however, an out of sequence deviation can 
be made in STORED AUTO by selecting the 
desired out of sequence destination number 
on the destination select panel and depress- 
ing either the DEST FIX or STORE push- 
button. After the out of sequence deviation, 
other destinations will then continue to be 
automatically selected in numerical se- 
quence. IT1 the STORED MAN or VARIABLE 
DEST positions, steering directions to in- 
dividual destinations are supplied after each 
destination is selected by depressing either 
the DEST FD( or STORE pushbutton. For 
STORED AUTO or STORED MAN modes, 
the steering information provided by the 
computer is Va great circle flight path only 
if the destination selected is one of the first 
27 sets of stored coordinates (00 through 26) 
ADF type steering will be commanded for 
STORED destination selections numbered 
27 or greater and for all VARIABLE DEST 
mode selections. In STORED MAN mode, 
the computed course starting point is de- 
termined as follows: 

a. The position of the current desti- 
nation is selected by the computer 
as the starting point for the new 
course if the aircraft computed

i 

position is within 100 miles of 
this point when the STORE button 

, 
is depressed. 

b. The computed position of the air- 
craft is selected by the computer 
as the starting point for the new 
course if the distance to go is 
more than 100 miles from the 
current destination. 

_ 
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INS STEERING CHARACTERISTICS 
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DESTINATION REJECT PATTERN 

TURN 

RAD 

US 

NM
A 

O~\l 

OOOO 

DESTINATION / RAD|U?\ 
ACCEPTANCE 

ruau RADIUS vs TRUEAIR SPEED MWMUM RADW5 ——‘ .

) 20° BANK ANGLE
I 

| 

I I

I 

up 

(J1 

ooo 

o NJ z> 

___ 

o~ no '5 S I 
6:_i--—-.__i 

5-_._i 

N)o 

1 10 
100 DESTINATION / RAD my 
9 REJECTED /
8 

l

* 
i 

FLIGHT PATH 

O l 

TRUE AIR SPEED (KNOTS X 100)

I 

all 
DESTINATION ’l 
ACCEPTANCE i MlNlMUM RADIUS ¢OQ 

DISTANCE 
TO co 

DESTINATION 0 REJECTED 

1’H 

-:.~?.';-.‘_; 
'.€>"-‘+1.11; 

- ";'§Z\\1'_'_ 

’r‘.‘. 5. 
1.-' I "F

I \ 3?: 

:;:;: 
" " 

s ,';:;:;:;:;:;:;:;: 
" "

r 

.-:~:i:3:1:i: 1:l:l:I:I:I:1:1:1:1'1' ’ 
. . . . . . :;:;:;:¢:;:;:; 

' ‘ 
l:1:=:?:1:1:1:1.?:?:1:1: __:;:;E§§§§[§;:;:;:;:;:;:;:;E;E;_4 

=;;;: =;¢;¢;=;=;=;==;:;: 
..,.1=¢=2iiE2%235E2E252E15§Eiiiiii§?§i§i2%z¥£E2s 

" 

3:313:53; 
' " " ' 

. , 
.;;;;:i;E;E;E;E;i;"'*'”'""""'”"“";£;i;£;E;'""'\ ._;~Y;‘5§»;;;: 

%=¥=%=?*¥= 
s _._.:.;;¢;=;2;a§a %;%;§;i;%§i§%§§;§;%; 

=‘»‘?=F‘F‘§;;; 

.e;e2;:;s:;:e;=.;;§§;2:;;‘z;;;; :1 
;r:1;1;1;I>;=; ;-:'.»;-:-{;-¢-:-,-;----;v:-:-:-:-:-;~:~:»: »;»:-;-:-:-;-;<-;v;-;; K _’ .~;g$:;»;.- 

:-=1.-1-:=irE1E=EIErErE=E=E:E>"E¢5rE 1EIE1£'E=E- -EIEIEIEIEIEIEIEIEI51 ~:-1-1:I-31513E5£5i3E5i5151’1‘l#i::!i'- 71"»./.' 
;r;¢=1=1;=;1;1:1;1:=;=;= 11;: -:=;;;_.;;;;;¢ -1:§;§;§:§:§:{:§;5.§;§:}:§ g=;=;;;¢;:;;;:;:-> -.-_.,.-.3.‘ 2':-_._\.1§ __ *~ 

.¢:I:1:1:=:1:-#111515 I512 121:1 '-I;=;= :I11:3:itI:1:I:i:i:1:-:-:-:-:~:1:i:3:31511:’£§"Ii?§¥§Z =11"-.\ 
-. ,- 

IZ1§?§=:1§151§5§E§1§E:EI Z11-‘E1515 3':1EIi-IE FEIZIEIE1E1EIEI§I§IE1E1EIEIEIEiEIE1§i‘I511'1".‘!t‘¥:'I\1!‘. “'!-,??f,’»_’& 

%ziziz%2ia%a%2iz:zi2:2:: 35»-11332; 2=z== IE11255;555555E;i;5;i;E§i1"E’;' 

55512323152253?V* ?=51E1§:E1E=£=‘,"~.-'-13%-"-"' 
' " 

;g=;-;:;;;;;;=;=;;,=;;; 
_‘ 

;:;:;:;:;:;=;1;1;1:1; ;:;¢;¢~" 

N01’! . 

55%;;§;i;i§i;%§§%§i=i1==="""' 

The system will not accept a new 
destination at any time it is 
within the minimum turn radius 
circles which move along with the 
aircraft. The radius is a functional 
of aircraft velocity for a 30° bank 
angle. R :2 2.6 x 10‘5 V2 
Where R is theturn radius in 
nautical miles and V is velocity in 
knots.

- 
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Figure 4-TO 
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INS POSITION AND AZIMUTH ERROR 
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After a course has been selected and cal- 
culated and either great circle or ADF type 
steering provided to navigate toward the 
course destination point, the INS will con-_ 
tinue to navigate to that point regardless of 
any change of position of the DEST/FIX 
switch until a new destination is selected 
by either automatic sequencing in the 
STORED AUTO position or by depressing 
the STORE pushbutton in the STORED MAN 
or VARIABLE DEST positions. If a desti- 
nation selection is made in which the new 
destination is aft of the present course di- 
rection by an angle greater than 135°, the 
initial steering direction is indeterminant 
and the aircraft may roll out either right or 
left in turning around to the new course. 

Fixed-Path Flight Plan ._ 

A preselected-path flight plan will be flown 
in AUTO mode. Consecutive destinations 
00 through 41 will be selected automatically. 
The point-to-point paths will be segments 
of great-circle arcs‘ for destinations O1 
through Z6, and direct for destinations Z7 
through 41. The use of STORED AUTO 
mode results in smooth entry turns at re- 
quired bank angle up to a maximum of 30 
degrees to the next course. Turns will be 
initiated before reaching the destination and 
the turn point will depend on aircraft ground- 
speed and the degree of course change re- 
quired. 

Deviation from Fixed—Path Flight Plan 
Using Stored Destinations“ 

Stored destinations may be selected man- 
ually in any arbitrary sequence, and a des- 
tination can be selected any number of times 
during a mission. Any partial sequence of 
the stored destination fixed-path plan can be 
used by manually selecting the first desti- 
nation of the sequence, then switching to 
STORED AUTO mode until the desired se- 
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quence is accomplished. Then, manual se- 
lection of a new stored destination causes 
a new course to be computed as described 
above. i 

Note 

In the STORED MAN mode, if the 
aircraft flys over the destination 
in great circle steering without 
selecting a new destination, the 
DEST/FIX light comes on and 
the aircraft will alternate be- 
tween right and left steering 
signals. The DEST/FIX light 
operates similarily in ADF steer- 
ing; however, the aircraft will 
fly in circles, always coming" back 
over the selected destination. 

Deviation from Fixed—Path Flight Plan Using 
Srored Aura 

One or more destinations can be skipped by 
selecting the destinations desired on the 
digital counters of the destination select 
panel and depressing the STORE or DEST 
FIX pushbutton with the DEST/FIX switch 
in the STORED AUTO position. The INS 
will complete the track in progress when 
the STORE or DEST FIX pushbutton is de- 
pressed but the next automatic sequence 
will select the course to the desired desti- 
nation. 

In the STORED AUTO mode, the destination 
select light is extinguished when the number 
on the destination select panel agrees with 
the stored destination which is presently 
selected. The stored destination which ex- 
tinguishes the light will be the same as the 
stored destination toward which the air- 
craft is flying except when selecting a des- 
tination out of sequence in the STORED 
AUTO mode.

_ 

Example? The aircraft is flying toward 
destination 02 in the STORED AUTO mode 
and 02 is selected on the destination select 
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panel. The destination select light is ex- 
tinguished. The pilot decides to skip des- 
tination 03 and fly from destination OZ to 04. 
He selects 04 on the panel and depresses the 
the STORE or DEST FIX pushbutton. The 
light will now be extinguished only on des- 
tination 04 even though he is still flying to- 
wards O2. This indicates to the pilot that 
O4 has been accepted as the next destination. 

Use of the VARIABLE INPUT Indicator For 
Unstored Destinations

_ 

Use of destination coordinates set on the 
VARIABLE INPUT indicator and N-S se— ' 

lector requires that the DEST/FIX selector 
switch be set to the VARIABLE DEST posi—

J 

tion. ADF—type steering to the point se- 
lected is provided when the STORE or DEST 
FIX pushbutton is depressed. The initial 
ADF—type steering heading is based on com- 
puted present position. Coordinates of 
stored destinations can be duplicated. 

LIMITATIONS OF DESTINATION 
SELECTION 

Maximum Path Length 

The maximum great-circle arc between 
source and destination is 179 degrees to 
permit definition of direction. This consti- 
tutes a distance of approximately 21,500 
nautical miles from point of origin to des- 
tination. 

Minimum Path Length 

A course cannot be selected when the dis- 
tance from the start point (either a Stored 
destination or the aircraft's present posi- 
tion) to the next destination is less than 30 
nautical miles. The computer will ignore 
any attempt to select such a destination, . 

whether the selection is automatic or man- 
ual. In STORED MAN and VARIABLE 
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DEST modes, destination selections are 
also restricted by comparing the desired 
destination's relative location with the air- 
cra_ft's minimum turn radius capability. 
(The minimurn turn radius is computed as 
a function of groundspeed. ) The destination 
is accepted if it is outside the minimurn 
turn radius path (and also meets the 30 mile 
criteria). If the desired destination is in- 
side the minimum turn radius flight path, 
the aircraft will continue on it's same 
course until the location falls outside the 
minimum turn radius path. At such time, 
the destination will be accepted if it also 
meets the 30 mile distance criteria. (See 
Figure 4-ll.) e 

Minimum Distance Between Destinations 

A course cannot be selected when the dis- 
tance from the start point (either a stored 
destination or the aircraft's present posi- 
tion) to the next destination is less than 30 
nautical miles. 

FIX TAKING 

Since all rotating gyros are subject to 
some drift, alignrnent of the coordinate re- 
ference frame established by the gyro plat- 
forrn tends to depart fromthe true coordi- 
nate frame after .a period of time. This in- 
troduces errors in position and azimuth 
which increase with time. (See figure 
4-12. ) The indicated position can be up- 
dated by taking visual fixes when the co- 
ordinates are known. These fixes are 
taken by use of the periscope and are in- 
serted into the Il\IS as follows: 

l. Either select the desired prestored 
destination on the destination select 
panel or set the coordinates of the 
fix point in the VARIABLE INPUT 
indicator and N-S selector. 
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Turn the DEST/FIX selector switch to 
the appropriate STORED or VARIABLE 
FIX position. Use STORED FIX posi- 
tion if the fix to be made is at a pre- 
stored coordinate point. ' 

Pull the MIRROR SELECT handle to the 
aft position for surface viewing and se- 
lect the narrow view magnification with 
the PERISCOPE control. When the fix 
point is identified visually, position the 
periscope cursor with the FIX ADJ" knob 
so that it will intersect and track the ' 

fix point. Continue tracking until the 
fix point crosses the periscope hori- 
zontal reference line.

_ 

Depress the STORE or DEST FDC push- 
button at the instant the fix point crosses 
the intersection of cursor and horizontal 
reference lines. At high speeds, a 2- 
second delay in depressing the STORE 
or DEST/FDC pushbutton will result in 
a position fix error of approximately 1 

nautical mile. The computer will make 
the fix correction as follows: 

a. Correcting the inserted fix position 
to represent the position of a point

u 

immediately below theaircraft at 
the instant of STORE or DEST FIX 
pushbutton depression. 

b. Comparing the fix position with the 
inertially computed position at the 

' instant of STORE or DEST FIX 
pushbutton depression, and dis- 
playing the updated position on the 
PRESENT POSITION indicator. 

c. If the difference is greater than 15 
nautical miles, the computer pro- 
gram will not make the fix. Indi- 
cation that a fix was not made is 
indicated by illumination of the INS 
FDC REJECT light on the annun- 
ciator panel in the forward cockpit. 

d. The difference will be displayed, 
up to a maximum value of 59 nau- 
tical miles, on the latitude minutes 
counter of the DEST/FIX POSITION 
indicator (section of the counter in- 
side the white outline block). The 
fix difference will be displayed 
whether the fix updates or is re- 

' jected. The display will remain 
until either another fix is taken or 
another destination_is selected. 

Note 

The fix correction only updates the 
coordinates displayed in the 
PRESENT POSITION windows and 
does not realign the platform. The 
rate of error buildup accrues from 
the time the INS system was switch- 
ed to the NAV mode. 

A stored destination may be used as a fix 
by selecting the destination number on the 
destination select panel, moving the DEST/ 
FIX selector switch to STORED FIX po'si- 
tion, and depressing the STORE or DEST 
FIX pushbutton. '

I 

Fix Sequence 

No position fix should be taken before at 
least 2 hours have elapsed (including ground 
operating time) in the NAV mode of oper- 
ation. A fix should be taken as soon there- 
after- as practicable. The optirnum time to 
take the first fix is between 2 and 2-1/2 
hours after selecting NAV operating mode. 
Subsequent fixes should be taken at intervals 
not exceeding 1-1/Z hours.

_ 

Fix Limit iii 
For all fixes except those taken on stored 
positions 38 and 39, the maximum position 
fix corrections that will be accepted are 
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15 nautical miles of latitude correction and/ 
or 15 nautical miles of longitude correction. 
An attempt to make a position fix that ex- 
ceeds these values will cause the master 
caution light and the INS FIX REJECT light 
on the annunciator panel in the forward cock- 
pit to illuminate. The INS FIX REIECT 
light will remain on until a subsequent ac- 
ceptable fix is taken, or until the DEST/FIX 
selector switch is moved to a non—fix posi- 
tion. Inability to obtain an acceptable fix 
correction can be due to incorrectly stored 
fix point coordinates, incorrect fix point 
identification, or degraded INS accuracy. 
More than one attempt to achieve fix cor- 
rections should be made before concluding 
that the INS is not reliable. STORED FIXES 
38 and 39 do not use the 15 nautical mile up- 
date limit for fix reject, but use a variable 
limit which is loaded to the desired value 
during preflight preparation. This variable 
limit capability can be used for INS perform- 
ance prediction prior to a specific mission. 
For example, if it is known that INS had to 
be accurate within a certain limit to accom- 
plish a specific mission, a STORED FIX on 
either 38 or 39 just previous to entering the 
mission area would give a criteria for mis- 
sion abort. Position 38 or 39 fixes are the 
same as normal stored fixes except for the 
variable fix rejection criteria. 

INS ACCURACY 

Maximum position error will accrue atan 
average rate of l-1/2 nautical miles per’ 
hour during the first 3 hours, and at an 
average rate of 3.6 nautical miles per hour 
thereafter. ' 

INS Re|ic|bi|i1'Z Check 

STORED FIXES 40 and 41 are designed to 
check INS performance before takeoff in an 
attempt to predict INS accuracy during the 
flight. The aircraft is accurately positioned 
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over a known spot and a STORED FIX is 
taken as follows: » 

l. Stop aircraft at designated runway ' 

position.
_ 

2. Destination select switch - Pos. 40. 

3. DEST FIX selector switch - STORED 
FIX. ' 

4. STORE or DEST FIX pushbutton - 
Press. 

5. INS FIX REJECT light - OFF. 
This procedure updates the INS to a point 
0.1 nautical mile or less from the starting 
point coordinates. I 

Acceptance of the position 40 fix indicates 
that the INS error is 0.4 nautical miles or 
less in error in either latitude or longitude 
and that computed north and east velocities 
are each less than 3 feet per second. These 
INS performance criteria are based on an 
anticipated time duration of Z0 minutes 
from NAV entry until the position 40 or 41 
fix. 

If INS FD( REJECT light comes on- INS 
accuracy may be marginal.

_ 

6. DEST FIX selector switch - STORED 
MAN. 

7. Destination select switch - As briefed. 

8. STORE or DEST FIX pushbutton - 
Press. 

9. INS FIX REJECT light — Off. 
10. DEST FIX selector switch - STORED 

AUTO. 

Approved for_@|ease:_2_0_1_7/Q7/25 C06230172



Approved for Release: 2017/07/25 C06230172 

TA- 12 . SECTION IV 

Effects of No. 3 Inverter Failure on INS 

The No. 3 inverter supplies power to the 
INS. Consequently, a No. 3 inverter failure 
may have catastrophic results on the INS. 
The system performance may be degraded 
after switching to the emergency inverter. 
The degradation of system performance will 
directly depend upon the elapsed time be- 
tween the No. 3 inverter failure and switch 
over to the emergency inverter. If the 
No. 3 inverter fails and the INS outputs are 
no longer meaningful, the pilot should turn 
the MODE switch on the Navigation Panel 
to OFF. This will lessen the possibility of 
damage to the system. ' 

PERISCOPE
\ 

The periscope viewing system provides the 
pilot with a means of observing or making ' 

visual fixes on terrestial objects which can- 
not be seen directly from the cockpit. It 
can also function as a sky compass, and in- 
cludes a display unit which projects maps 
and selected data on the presentation screen 
in_ the cockpit. The periscope windows, 
viewing optics, and projection equipment 
are located forward of the cockpit pressure 
bulkhead. ~ 

GROUND OBSERVATION 
The downward—looking optical system utili- 
zing a fixed lens two-field system. The 
wide—angle lens system provides a coverage 
of approximately 85 degrees forward of 
nadir and is intended to be used for obser- 
vations of large prominent ground objects. 
INS update fixing is possible when the wide 
angle field of view is used. The narrow 
angle lens system provides a coverage of 
approximately 47 degrees forward of nadir 
and is intended to be used for update fixing 
of the INS system by fixing on pre—selected 
ground objects. The forward look dis_tance 

possible with either field of view is depen- 
dent upon the altitude and attitude of the 
aircraft at the time of the observation. 
Figure 4-V13 gives the forward look range as 
a function of the aircraft attitude and alti- 
tude. The resolution of the optical system 
in all modes is better than that of the un- 
aided eye; however, due to the minification 
imposed by a fixed lens system, the pilot 
is only expected to identify prominent 
ground objects such as a coast line, lake or 
town. Also, due to the extreme slant view- 
ing angle, there will be some apparent dis- 
tortion when an object appears near the top 
of the reticle plate, especially when using 
the wide angle field of view. 

PROJECTOR DISPLAY 

The periscope mirrors can be shifted so 
that a 35-mm strip film projector displays 
maps or other selected data on the pre- 
sentation screen. The pilot may regulate 
the projector light intensity and advance or 
reverse the fihn as necessary in order to 
refer to the desi-red information. 

PRESENTATION SCREEN 

A six inch presentation screen is installed . 

at the top center of the forward cockpit in- 
strument panel. The ground area displayed 
depends on the lens system selected; wide 
angle or narrow angle. When using the 
wide angle lens, the circle drawn near the 
center of the reticle plate indicates what 
will be visible with the narrow angle lens. 
The nadir point of the wide angle view is 
indicated by the intersection of the chord 
drawn across the lower half of the narrow 
angle view circle and the center vertical 
line on the reticle plate. The nadir point 
of the narrow angle view is indicated by the 
intersection of the horizontal line and center 
vertical line on the reticle plate. The nadir 
point, as indicated on the reticle plate, has 
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Representative capabilities of Periscope in Ground View Mode. Airplane Angle of Attack Nominal 7°. 
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_ 
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The approximate time required for an object to appear at the top of the reticle plate 
and move down to the nadir fix line. Mach 3.1 and an attitude of + 7° is assumed. 
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been compensated to correct for the angle a. Forward position — selects film pro- 
that the optical axis has been shifted forward jection. 
due to the normal level flight attitude of the 
aircraft and the physical placement of the 
periscope system in the aircraft.

_ 

A compass rose is incorporated in the ret- 
icle plate; the numbers appear around the 
edge of the plate and are back lighted when 
the system is in the sun compass mode. 

A pair of vertical dashed lines are provided 
to show the path of a ground object as it 
moves from top to bottom on the present- 
ation screen. The dashed lines are tangent 
to the narrow angle circle and show the 
pilot what will be visible in the narrow angle 
view as soon as the object appears in the 
wide angle view. 

A movable cursor, remotely controlled from 
the INS navigation control panel, is used 
with the narrow angle "nadir" line to cor- 
rect the INS for position error. The reticle 
plate or cursor is not illuminated. A ser- 
rated thumb knob in the lower right side of 
the presentation screen is used to rotate the 
reticle plate. 

Periscope Lens Control Handle . 

A handle, labeled PERISCOPE, is located 
on the left side of the forward cockpit in- 
strument panel. It is used to select either 
the wide or narrow angle view. The wide- 
angle lens is selected by pulling out the 
handle to the aft position and the narrow- 
angle lens is selected by pushing in the 
handle to the forward position. 

Mirror Selector Handle 

A T-handle, labeled MIRROR SELECT, con- 
trols the mirrors within the basic periscope 
system. The handle positions and functions 
are asfollows: T 
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b. Mid detented position (approxirnately 
'1/3 distance to out) — selects the sun 
compass for overhead viewing. 

c. Aft position — selects the surface view- 
ing periscope. 

Pro'|ecfor.Light Switch 

A rheostat switch, labeled PROJ, controls 
the film projector light intensity. The pro- 
jector light is OFF when the switch is at the 
full counterclockwise position. The pro- 
jector light is turned on by rotating the 
rheostat toward the BRT position. Intensity 
of the irnage on the presentation screen is 
increased by clockwise rotation. Power" for 
the light is furnished by the essential dc bus. 

Pro'|ecfor Film Switch 

A momentary three—position toggle switch, 
labeled PROJ, controls movement of map 
and data film. When the switch is held in 
the ADV position the film will advance. 
When the switch is held in the REV position, 
the film strip will rewind. The center posi- 
tion is off. Power for the switch is fur- 
nished by the essential dc bus. 

SUN COMPASS 

The sun or sky can be observed with the 
periscope by shifting the- mirrors for up- 
ward viewing. A midpoint detent is pro- 
vided in the mirror selector control for 
positioning the periscope optics in this 
position. A knurled thumb knob, located 
at the lower right of-the presentation screen, 
is used to rotate the reticle plate. A toggle 
switch, labeled SUN COMPASS with L and R 
_positi0ns, is located on the ‘periscope con-
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trol panel and controls an electric motor 
which rotates the polarized disk. The sun 
compass is used as a backup to other head- 
ing devices when in locations where other 
devices might not function accurately. It is 
used to make 180 degree turnarounds or 
emergency heading determinations. It is 
also used to make periodic cross checks of 
other heading devices at any point along the 
flight path. 

The sun compass utilizes the recomputed 
azimuth (Zn) of-sun and the sun's image on 
the presentation screen. Accuracy is within 
Z degrees when the sun's elevation is +6 to 
50 degrees. At elevation values above 50 
degrees, the heading error becomes greater 
It also utilizes the precomputed azimuth of 
sun and the sky polarization phenomenon. 
Accuracy is within Z degrees when the sun's 
elevation is -8 to +20 degrees. 

The following definitions are applicable to 
the sun compass procedures: 

Polarizer pointer — The red pointer on the 
electrically driven polarizer disk. It takes 
the place" of the sun when the sun is too low 
in the sky. 

Lubber line — The fixed pointer at the top 
of the presentation screen. 

Compass Rose — A set of numbers around 
the periphery of the manually rotated ret- 
icle plate.

V 

Zn — Azimuth of Sun — True bearing of the 
sun relative to a particular position on the 
ground at a specific time. ' 

RB - Relative Bearing of Aircraft - The 
horizontal angle between the true heading 
of the aircraft and the true bearing of the 
sun. 

TH - True Heading of Aircraft - The head- 
ing of aircraft relative to the north pole. 

Zn = TH + RB 
Sun Irnage - Reflection of direct sun image 
as it appears at the edge of the reticle plate. 

Polarized Sky Light - The characteristic of 
the atmosphere to polarize sun light by 
scattering. The maximum polarization ap- 
pears at a direction 90 degrees from the 
sun. 

Sun Compass Switch 

A three-position momentary toggle switch, 
labeled SUN COMP, on the periscope panel 
controls the rotation of the sun compass 
polarizer disk. The switch positions are 
labeled L and R. In the L position the po- 
larizer disk will rotate in a cou.ntercl0ck- 
wise direction. In the R position the polar- 
izer disk will be rotated in a clockwise di- 
rection. Power is provided by the essential 
dc bus. 

NORMAL QPERATION 

DIRECT SUN (+6 to 50 degrees) 
A. True Heading Method 

1. Determine the precomputed value 
for azimuth of sun (Zn). 

Z. Manually rotate compass rose until 
Zn value is over the sun's image. 

3. Read True Heading (TH) of aircraft 
on compass rose, indicated by the 
lubber line. 

B. Relative Bearing Method 

l. Manually rotate compass rose so 
the lubber line indicates zero. 

2. Determine the precomputed Rela- 
tive Bearing (RB). 
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3. Read the Relative Bearing of air- 
craft on compass rose at point in- 
dicated by sun's image. 

POLARIZED SKY LIGHT (-8-to 20 degrees) 

A. True Heading Method 

l. Determine the precornputed azi- 
muth of sun (Zn). 

Z. Electrically turn polarizer pointer 
toward the visible sunlight. 

3. Adjust the central disk as dark as 
possible when the concentric rings 
are of equal brightness. 

4. Manually rotate compass rose until 
Zn value is in line with the polar- 
izer pointer.

p 

5. Read the True Heading (TH) of air- 
craft on compass rose, as indicat- 
ed by Lubber line. ' 

B. Relative Bearing Method 

1. Manually rotate compass rose so 
that lubber line indicates zero. 

Z. Determine the precomputed Rela- 
tive Bearing (RB). ' 

3. Electrically turn polarizer pointer 
toward the visible sunlight. 

Note 

If pointer is not positioned toward 
sun, 180 degrees ambiguity will be 
encountered. 

4. Adjust the central disk to be as 
dark as possible when the concen- 
tric rings are of equal brightness.

\ 
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5. Read the Relative Bearing of air- 
' craft on compass rose, as indi- 

cated by the polarized pointer. 

REAR VIEW PERI SCOPE 

A small rear view periscope is mounted in 
the top of each canopy to enable the pilots 
to see the engine nacelles, rear fuselage 
and rudder area. The periscope, normally 
retracted, is manually extended by pushing 
the plastic handle to the left to unlock and 
then pushing it upward for rear viewing. 

LIGHTING EQUIPMENT 

EXTERIOR LIGHTING i 

Landing and Taxi Lights 

Two lights are mounted on the nose gear 
strut, one on each side. The landing light 
is tilted down l5 degrees and is rated at 
1000 watts; the taxi light is rated at 450 
watts. Both lights receive power from the 
left generator bus. 

Landing and Taxi Lights Switches 

A luminous (three-dot) LAND AND TAXI LT 
switch, located on the lower left side of 
each instrument panel, has three positions, 
LAND LT (up), TAXI LT (down), and OFF 
(center). Operating the switch to the LAND 
LT position illuminates the landing and taxi 
lights. When the switch is in the TAXI LT- 
position only the taxi light illuminates. 

Beacon Lights 

Two redbeacon lights are located on the top 
fuselage, just aft of the aft cockpit, and two 
on the bottom midpoint of the fuselage. 
.When turned on, the illuminated red lights 
and reflectors rotate at 45 rpm to give an 
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effect of 90 flashes per minute. The lights 
and rotating mechanism are powered from 
the essential dc bus. 

Beacon Light Switches 

A beacon light switch is located on the right 
console in each cockpit. Each switch has 
three positions labeled BEACON LTS, oFF, 
and FUS LTS. The FUS LTS<position is in- 
operative. Placing either switch in the 
BEACON LTS position will illuminate the 
lights. 

INTERIOR LIGHTING 

Cockpit Lighting Sfitem _ 

The instruments and consoles are illum- 
inated with edge and internal lighting. In 
addition, two flood lights are provided on 
each side of the cockpits and a utility spot- 
light is mounted above each side console. 
The spotlights are detachable and may be 
moved about the cockpit. Rheostats on the 
aft end of the spotlights are used to vary 
their intensity. In addition, each spotlight 
is provided with a pushbutton switch which 
enables the pilot to obtain maximum bril- 
liance without use of the rheostat. Red or 
white light may be selected by rotating the 
lens color selectors on the front of the 
lights. The instruments have blue—white 
internal lighting. Power for the instrument 
and console lights is furnished from the left 
generator bus. Power for the floodlights 
and utility spotlights is furnished from the 
essential dc bus. 

Cockpit Light Switches
g 

Three 1-heostat-type switches are provided 
on the right console in each cockpit labeled 
INSTR LTS, PANEL LTS, and FLOOD LTS. 
Ten rotary positions are available to vary 
light intensities from OFF to BRT. 

FLIGHT RECORDER 

An automatic, continuously operating flight 
recorder is normally mounted in the right 
chine of the aircraft to record airspeed, ' 

altitude, vertical acceleration, heading and 
elapsed time on an aluminum foil tape. The 
recorder has its own pitot-static system 
which may also be used only as an alternate 
for the normalipitot-static system.in the 
forward cockpit. Heading information for 
the recorder is furnished by the FRS or the 
INS, whichever is selected by the display 
MODE SELECT switch. Ac electrical 
power from the No. 1 inverter is used to 
keep a spring motor wound so that all in- 
formation except heading will be recorded 
for approximately 10 minutes after elec- 
trical power is interrupted. There is no 
provision for the pilot to monitor the re- ~ 

corder operation. 

Flight Recorder Switches 

Toggle switches located on each right con- 
sole have labeled positions, ON (forward) 
and OFF (aft). When either switch is moved 
to the ON position, the recorder will operate 
The recorder continues to run for several 
minutes after the switches are turned OFF. 

AUTOPI LOT SYST EM 

The provision of the autopilot portion of the 
AFCS relieves the pilot of the necessity to 
manually control the aircraft continuously, 
and provides a means for automatic navi- 
gation when coupled to the output of the INS. 
The autopilot functions are as follows: 
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1 . Pre-engage synchronization. 

2. Attitude hold in roll and pitch. 

3. Pitch and turn wheel inputs. 

4. Automatic pitch trim. 

5. Heading hold. 

6. Mach hold. 

7. Auto navigation. - 

The autopilot is optimized for the basic 
mission cruise speed and altitude but may 
be used at other flight conditions. 

CAUTION 
Below 25,000 feet, use of the pitch 
autopilot is limited to speeds less 
than 300 KEAS. 

There are no restrictions on the use of the 
roll autopilot. The autopilot authority is 
limited to prevent severe maneuvers result- 
ing from an autopilot malfunction. The 
maximum pitch authority is Z degrees up 
elevon to Z degrees down elevon. The max- 
imum roll authority is 4 degrees differential 
elevon. The autopilot signals are summed 
with SAS signals and produce control sur- 
face motion through the SAS electronics and 
servos. 

Autopilot control of the elevons is not re- 
flected in control stick movement. Auto- 
matic pitch trim is operative when the auto- 
pilot pitch channel is engaged. The slow- 
speed pitch trim motor operates to correct 
for long-period pitch trim changes and 
there should be no pitch transient at disen- 
gagement. Preengage synchronization of 
autopilot pitch and roll trim operates when 
the pitch or roll channels are disengaged. 
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AUTOPI LOT CONTROLS AND INDICATORS 
The autopilot controls and indicators are on 
the SAS panel which is located on the right 
console in the forward cockpit. Both con- 
trol sticks are equipped with control stick 
command and emergency disengage switches. 
The circuit breakers are on the right and 
center console circuit breaker panels in the 
forward cockpit. 

Autopilot and Attitude Indicator Reference 
Seiector Switch 

An autopilot and attitude indicator reference 
selector switch labeled ATT/AP SELECT, 
is located on the lower edge of the center 
instrument panel in “each cockpit. Control 
with this switch is transferred from one 
cockpit to the other by use of the TACAN/ 
INSTR transfer switch on the left console- 
of each cockpit. Each ATT/AP SELECT 
switch has two positions labeled FRS in the 
up position and INS in the down position, 
and is used to select the reference source 
for the autopilot and attitude indicator. 

Autopilot Pitch Engage Switch 

A two-position pitch engage switch is located 
on the inboard side of the autopilot control 
panel. In the ON (forward) position, the

A 

pitch autopilot is engaged in the attitude- 
hold mode. 

Note 

At least one active SAS pitch chan- 
nel must be engaged and bank angle 
must be less than 50 degrees before 
the pitch autopilot can be engaged. 

The switch is solenoid-held in the ON posi- 
tion. The pitch channel may be disengaged 
by moving the switch to the OFF position, 
by using the disengage switches on either 
control stick, or by moving the ATT/AP 
SELECT switch from one reference to the 
other. . 
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AUTOPILOT CONTROL PANEL 

-I~":4n'~m."-‘;- 8 
L."-§§;§_i 

~- 

FWD CKPT 
(ONLY) 

~O%\|O\U'l&\All\J!—' 

A/P ROLL ENGAGE SWITCH 
A/P ROLL TRIM SYNCHRONIZATION INDICATOR 
A/P AUTO NAV SWITCH 
AIP TURN CONTROL SWITCH 
A/P PITCH TRIM SYNCHRONIZATION INDICATOR» 
AIP PITCH ENGAGE SWITCH 
AIP PITCH CONTROL WHEEL 
A/P MACH HOLD SWITCH 

Autopilot Pitch Trim Synchronization 
Indicator 

The pitch trim sychronization indicator is 
located just aft of the pitch engage switch. 
The indicator shows the amount of pitch 
signal existing prior to engagement. An up 
or down displacement of the pointer indi- 
cates the direction of the transient which 
will occur when the pitch channel is engaged. 

Note 

The pitch trim synchronization 
pointer will normally be centered 
within one pointer width. Engage- 
ment of the autopilot pitch channel 
with more thanone pointer width 
of misalignment is not recom- 
mended. 

AIP HEADING HOLD SWITCH 

—1 -2 

—3 

I 
- 

I I

I 

’ 6 5 4 

Figure 4-I4 ' FZOI-18(1)) 

Autopilot Pitch Control Wheel 

A serrated pitch control Wheel is located 
just forward of the pitch engage switch. 
The wheel is used to make pitch attitude 
corrections when the autopilot is engaged 
in the attitude-hold mode. Forward ro- 
tation‘ of the wheel commands nose down 
and aft rotation commands nose up. Pitch 
attitude changes l degree for Z0 degrees of 
wheel rotation. 

Autopiiot RoII Engage Switch 

A two-position roll engage switch is located 
on the outboard side of_the autopilot control 
panel. In the ON (forward) position, the 
roll autopilot is engaged in the attitude-hold 
mode. 

The switch is solenoid—held in the ON posi- 
tion. Autopilot signals are supplied by 
either the FRS or the INS, depending on the 
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position of the ATT/AP SELECT Switch. 
The roll channel may be disengaged by mov.- 
ing the switch to the OFF position, by using 
the disengage switches on either control 
stick, or by moving the ATT/AP SELECT 
switch from one reference to‘the other. 

Note 

At leastone SAS roll channel and 
one active SAS yaw channel must 
be engaged before the roll auto- 
pilot can be engaged. Ba.nk angle 
must be less than 50 degrees. 

Autopilot Roll Trim Synchronization 
lndicator

g 

The roll trim sychronization indicator is 
located just aft of the roll engage switch. 
The indicator shows when a roll signal ex- 
ists prior to engagement. The pointer al- 
ways deflects to the right and does not indi- 
cate the direction of the transient which will 
occur at engagement. 

Note 

Roll engagement is not recom- 
mended if the pointer is deflected 
to the side of the dial, indicating 
a hardover signal. 

Autopilot Turn Control Wheel 

A serrated turn control wheel is located on 
the autopilot control panel, between the pitch 
and roll trim indicators. It allows the pilot 
to make roll attitude corrections when en- 
gaged in the attitude -hold mode. Right ro- 
tation of the wheel commands right roll and 
left rotation commands left roll. Roll atti- 
tude changes l degree for 10 degrees of 
wheel rotation. The pilot can command up 
to 50 degrees of bank angle in the attitude- 
hold mode. Above 50 degrees of bank the 
roll autopilot automatically disengages to 

4-40 

prevent the steady pitch rate from bottoming 
the pitch servos and eliminating pitch darnp- 
ing capability. '

I 

Much Hold Switch 

A rocker-type Mach ‘hold switch is located 
on the inboard side of the autopilot panel. 
The Mach-hold mode is engaged when the 
forward part of the switch is pressed ON, 
provided the pitch autopilot is engaged. The 
ON portion of the switch illuminates and the 
switch is held in by a solenoid. The auto- 
pilot then controls the pitch attitude to main- 
tain the same Mach number that existed at 
the time of engagement. When Mach hold 
is engaged, pitch attitude hold is discon- 
tinued and the pitch control wheel function 
is inoperative. Mach hold reference signals 
are supplied to the autopilot from the air 
data computer. 

CAUTION 
-Do not use Mach hold mode when 
the triple display indication is 
known or suspected to be in- 
accurate. 

Auto Nov Switch 

A rocker-type auto-nav switch is located 
between the Mach hold and heading hold 
switches. The auto nav mode is engaged 
when the forward part of the switch is 
pressed ON, provided the roll autopilot is 
engaged. The ON portion of the switch il- 
luminates and the switch is held in by sole- 
noid action. Steering signals are furnished 
by the INS and the autopilot controls the 
aircraft to follow the selected course. If 
the heading hold mode was previously en- 
gaged, it will be disengaged when auto nav 
is selected. The bank angle is limited to 
35 degrees in the auto nav mode. 
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Heading Hold Switch 

A rocker—type heading hold switch is located 
on the outboardside of the autopilot panel. 
The heading hold mode is engaged, provided 
the roll autopilot is engaged, when the for- 
ward part of the switch is pressed ON. The 
switch illuminates and is held in by a sole- 
noid. Heading signals from either the F-RS 
compass or INS control the roll axis of the 
aircraft to maintain the heading existing at 
the time of engagement. Heading hold may 
be engaged while in a bank; the autopilot will 
roll the aircraft to a wings-level attitude 
and lock on the heading at time of engage- 
ment. The bank angle is limited to 35 de- 
grees in the heading hold mode. The head- 
ing hold and auto nav switches are inter- 
locked to permit only one to be engaged at 
a time.- The auto nav switch will be re- 
leased and the light will extinguish when the 
heading hold switch is depressed. 

Note 

When in heading hold mode the drift 
rate is similar to a free gyro rate

A 

and will be approximately 8' de-
p 

rees per hour increasing to l5 de- 
grees per hour in polar" regions. 

Control Stick Command Button 

A pushbutton labeled NWS/CSC (control 
stick command) is located on each control 
stick grip to disconnect the autopilot while 
making manual attitude changes in the air- 
craft. While the switch is depressed, both 
the roll and pitch autopilots revert to the 
pre-engage synchronization mode, allowing 
attitude a.nd heading to be changed without 
opposition from the autopilot. When the 
switch is released, both the roll and pitch 
axes are engaged in the attitude hold mode, 
regardless of the mode that was engaged 
prior to depressing the CSC switch. (The 
NWS, nosewheel steering, function of the 
switch is operable on the ground only.) 

Autopilot Emergency Disengoge Switch 

A trigger-type switch located on the forward 
side of each control stick will disengage the 
autopilot completely when depressed. The 
switch is nonreversible in that the autopilot 
will not re-engage when the switch is re- 
leased.

A 

NORMAL OPERATION 
Engagement 

The autopilot is engaged as follows: 

l. Check SAS engaged, recycle lightsput. 

2. Check pitch and roll trim preengage 
synchronization indicators aligned. 

3. Pitch and roll engage switches -— ON. 
These switches may be engaged to- 
gether _or -separately as operation of 
the two is completely independent. 

Note 

Bank angle must be less than 50 
degrees. 

4. Heading hold - As desired. 

If auto nav mode is required: 

5. ATT/AP SELECT switch - INS. 
6. Auto nav switch — ON. 

WARNING“ 

Do not operate manual roll or ' 

pitch trim when the autopilot is 
engaged. 
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Dlsengogement 6. Mach Hold switch — ON. 

To disengage for attitude or heading change: CAUTION 
1. CSC switch - Depress. The pitch control wheel must not 

_ _ be used during Mach Hold opera- After attitude and/or heading change. tion to Prevent rapid pitch motion 
Z. CSC switch - Release. on disengagement- 

d ' d 3. ATT/AP SELECT switch - As desired. iiifnimize amt“ ° excurswns “mg 

7. Throttle — Gradually advance during 
roll in. 

4. Heading hold or auto nav - As desired. 

To disengage autopilot do one of the follow? 
ing: ' 

8. Throttle - Gradually retard during 
1. Autopilot disengage switch - Press. roll out I 

If changing flight conditions, retrim or 2. Pitch and roll engage switches - OFF. Power settings are changed more than 5% 

Moch Hold Engagement 9' Mach Hold — OFF' 

Prior to engagement of Mach Hold the pilot 
will accomplish the following: 

1. Attain desired KEAS, altitude and Mach 
number. . 

2. Throttle — As required. 

. 3. Trim — As required. 

4. Autopilot pitch — ON. 

5. Maintain stabilized straight and level 
conditions for 60 seconds. 

Note 

Do not engage Mach Hold during 
turns or other maneuvers as un- 
desirable transients will be pro- 
duced. Mach Hold may however 
be left engaged during turns if 
already on. '

\ 
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OPERATING LIMITATIONS 
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Introduction 

This section provides the engine limits and aircraft restrictions 
that must be observed during normal training operations. Train- 
ing safety margins are provided by restricting the aircraft to an 
operational flight envelope which is less than the demonstrated 
capabilities. The present operating restrictions with J-75 engines 
and the demonstrated flight envelope are as follows: 

» Condition Restriction Demonstrated 

Airspeed 400 KE-AS 427 KEAS 
Max Mach Number 2.0 2.03 ~ 

Max Altitude 55,000 Ft. 56,000 FIZ- 
Max Takeoff Weight. 85,000 Lb. 100,550 Lb. 
Max Load Factor 2.0 g 
Aft CG Position 28% 

INSTRUMENT MARKINGS 

The instrument markings are shown in
_ 

Figure 5-2. Most markings are self-evident 
Refer to Figure 5-1 for additional infor- 
mation on engine limitations. Certain lirnits 
shown in the Instrument Markings Diagram 
are not repeated elsewhere in this section. 

MINIMUM CREW REQUIREMENT 

The aircraft may be flown solo. The pilot 
shall occupy the forward cockpit during 
solo flight. ' 

ENGINE LIMITATIONS 

Thrust definitions and J-75 engine operating 
limits are as shown in Figure 5- 1. 

FUEL FLOW 

A minirnum fuel flow of at least 1500 PPH 
per engine must be maintained during idle 
descent. 

5-Z 

2.65 g- ' 

29.5% 

OI L PRESSURE 

Normal oil pressure is 40 to 50 psi. Ex- 
cept at IDLE, oil pressure between 3_5 and 
40 psi is undesirable and should be toler- 
ated only for the duration of the flight, 
preferably at a reduced throttle setting. 
Oil pressure below 40 psi should be reported 
as an engine discrepancy and should be 
corrected before the next takeoff. Oil 
pressure below 35 psi is unsafe and requires 
that a landing be made as soon as possible, 
using the minimum thrust required to sus- 
tain flight. 

AIRSPEED AND ALTITUDE RESTRICTIONS 
The present airspeed, altitude, and Mach 
number restrictions are shown in Figure 5-3 

WARNING 
Do not exceed 400 KEAS. 
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J75-P-I9W(S)A ENGINE OPERATING LIMITS 

OIL: TURBO OIL 15 (ESSO, HUMBLE, PENOLAI FUEL; PWA 5235 
TURBO OIL U-15 (£550, HUMBLE) ALTERNATE |)55|<;N/mom 
1823 SYNTHETIC AIRCRAFT TURBO OIL 15 ICALTEX, TEXACOI PF-1 

THRUST 
CONDITION 

ALTITUDE 
AIR TEMP 

TIME LIMIT 
MINUTES 

_EGT LIMIT 
°C 

CIT LIMIT 
. 

cc 

RPM 
LIMIT 

MAX. 

TAKE-'OFF ACCELERATION MAXIMUM MILITARY IDLE START 

AIB PLUS 
I 

AIB 
WATER m1. NOWATER m1. NMFIERBURNER 

UP TO 10,000 FT. 
AT LEAST 5° C. 

NO ALTITUDE OR 
AIR TEMPERATURE LIMITS‘ 

|"'1<O B R _ E 60 PER FLT. N0 LIMIT MONIENTARY

S
H EHO
T 

l 

194 
ISEE TABLE BELOWI 

1% 5% 106. 5% 
(LOG OVERSPEEDS FOR OVERSPEED INSPECTION) 

80 50 CONTINUOUS, 80 TRANSIENT AND CLIMBS — 

OIL 
NORM. 40-50 40'50 35-50 — 

PRESS. 
PSI 

MIN. 

MAX. 
OIL 

as MINIMUM TOLERABLE 
40 » FOR COMPI_ETl0N or FLIGHT * 35 - ' 

UNSAFE snow 35. » 

.120“ 120° " — 
TEMP NORM. 
°C 

40°-120° 40°-120° - 
MIN. 21° 40°, EXCEPT 21° MINIMUM FOR TAKE-OFF - 

_ 
TABLE FOR CONVERTING-ACTUAL RUN TIME BETWEEN 117° AND 194°C C. I.T. TO EQUIVAI.ENT RUN TIME. 
COUNT EACH MINUTE AT OB SERVED C. I. T. AS GIVEN NUMBER OF EQUIVAIENT MINUTES. 
D0 NOT EXCEED 1IX) TOTAL EQUIVALENT HOURS AT MAXIMUM THRUST.

' 

C. I.T. EQUIVALENT MINUTES C. I.T. EQUIVALENT MINUTES ' 

C. I. T. EQUIVALENT MINUTES 

117 
143 
158 
163 
167 

855“ 

S8801 

1 171 184 60 
173 187 ' 70 
177 189 80 
181 

A 

194 100 

/ F201-58(a) 

Fig u re 5-I 
' 5-3 
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SECTION V" TA- 12 

PROHIBITED MANEUVERS 

Inverted flight, full stalls, and spins are ’ 

prohibited. 

MAXIMUM WEIGHT AND LOAD FACTOR 
RESTRICTIONS 

The allowable flight load factor envelope, 
based on present load factor, EAS, and 
Mach numberirestrictions, is shown in 
Figure 5-4. 

MAXIMUM TAKEOFF GROSS WEIGHTS 
The maximum takeoff weight is 85,000 pounds. 
This weight must beoreduced 397 pounds for 
each degree over 79 F ambient temperature 
in order to maintain single—engine takeoff 
climb_ capability at 4500-foot field elevation. 

Refer to the Appendix to determine if maxi- 
mum gross weight is further restricted by 
the takeoff field length available. 

MAXIMUM IN—FLIGHT WEIGHT 
Do not exceed 85,000 pounds maximum in- 
flight weight. ' 

MAXIMUM LANDING WEIGHT 
There is no restriction on land-ing weight. 

CENTER-OF—GRAVITY LIMITS 

To insure that c. g. i%in the recommended 
range no more than 2 nosedown pitch trim 
is permissible during stabilized supersonic 
flight. When nosedown pitch trim exceeds 
2 degrees fuel should be transferred for»- - - 

ward as required.
, 

The aircraft shall be fueled so as to operate 
within the center of gravity range from 19 
to 28 percent MAC. The recommended 

5-8 

center of gravity range for subsonic flight 
and landing is from l9__to 25 percent MAC. 
Abnormal fuel usage sequences are not re- 
commended except for forward fuel transfer 
prior to landing or inflight refueling and to 
maintain operationwithin the required 
center of gravity range. 

FUEL LOADING LIMITATIONS 

The maximum fuel quantity permitted in 
tank l is 3000 pounds. * 

AIRCRAFT SYSTEMS LIMITATIONS 

STABILITY AUGMENTATION SYSTEM 

The SAS shall be on for all takeoffs. 

AUTOPILOT SYSTEM 

Below 37,000 feet thepitch autopilot shall 
be used only at speed lower than 300 KEAS 
or 0.75 Mach number except that, when 
using the recommended subsonic cruise fuel 
management procedures, the Mach number 
limit may be increased to Mach 0.75 at 
10,000 feet increasing linearly to Mach 0.8 
above 20,000 feet and remaining at Mach 
0.8 until above 37,000 feet. At higher 
speeds a hardover pitch autopilot failure 
may have sufficient power to over stress 
the aircraft. The roll autopilot is not re- 
stricted. 

I 

.

' 

LAN DING GEAR SYSTEM 

Landing Gear Extension Airspeed Limitation ' 

In flight, operation at supersonic speeds 
with gear extended is forbidden. When 
subsonic, ---donot exceed"300 KEAS and 
Mach 0.7 with gear extended as the limits 
of the gear door strength may be exceeded. 

Approved for Release: 2017/07/25 C06230172
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SECTION V 
TA-12 

Landing Geor 

The landing gear is designed for landing 
sink speeds at touchdown ranging from 9 
FPS at 52,000 pounds to 7 FPS at 85,000 
pounds. Side loads during takeoff, landing, 
and taxiing must be kept‘ to a minimum as 
landing gear side—load strength is critical 
during ground maneuvering. Rapid turns 
while taxiing can overstress the airframe 
at relatively/Plow speeds. Figure 5-6 illus- 
trates the relationship of forward speed and 
turning angle. Note that the turn speeds 
indicated are limits at which design load 
factor is developed; operationally, turns 
should be made at speeds less than these to 
permit a structural safety factor. 

Tires 

The rated groundspeed limit is Z39 knots for 
Goodrich 27.5 x 7.5 x 16 "silver" tires. 
This corresponds to 210 KLAS with 4o°c 
(104OF) ambient temperature on a calm day 
at 4500 fget elecyation. 2.25 KIAS is allow— 
able at 0 C (32 F) ambient temperature. 
Limit indicated airspeed on the ground de- 
creases by the amount of tailwind compon- 
ent along the runway and increases by the 
headwind component. 

Brakes 
K

- 

The one-stop energy rating for the brakes is 
118,800,000 foot pounds. Figure 5-6 pre- 
sents the indicated airspeeds corresponding 
to this limit as a function of weight, am—

A 

bient temperature, wind and drag chute de- 
ployment. - 

Changed 16 October 1967 . 

There is no limitation on airspeed for brake 
application when the drag chute is used. 

Brakes in a new condition have a capacity 
for one hard stop from rated speed. If ap- 
plied sooner, they will burn out prior to 
stop. In normal operations, delaying brake 
application until below 75% of limit speeds 
reduces wear and conserves brake capacity 
for high energy stops. V 

If brakes chatter at slow speeds during taxi, 
turns, and at the end of the landing roll, 
light braking only must be used to avoid 
"walking the gear" and cyclic loads on the 
"airframe structure. 

CANOPIES n 

The canopies should be opened or closed 
only when the aircraft is completely stopped 
Maximum taxi speed with the canopies open 
is 40 knots. Gusts or strong winds should 
be considered as a portion of the 40-knot 
limit speed. 

DRAG CHUTE LIMITATIONS 

The maximum speed for drag chute deploy- 
ment is 19O KIAS. The maximum crossi- 
wind component for jettisoning the drag 
chute is 12 knots. The minimum airspeed 
for jettisoning the drag chute is 55 KIAS. 
Taxiing with the chute attached is permitted 
if the elevons are not moved. 

OXYGEN SYSTEM 
Flights are restricted to altitudes below 
FL 500 and speeds below 420 KEAS when 
using an oxygen mask and regulator instead 
of a pressure suit. ‘ 

_ 

5-9 
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GENERAL 

The trainer is equipped with J"-75 engines 
and does not have the performance capability 
of tactical aircraft powered by higher-thrust 
J'—58 engines. Other characteristics are 
similar to the tactical aircraft in those re- 
spects necessary for initial training and 
familiarization. These aircraft are de— 
signed to operate efficiently over a“large 
altitude, Mach -nunqber, and gross-weight 
range. Small natural stability margins are 
necessary to obtain optimum mission cruise 
performance and this requires the use of a 
stability augmentation system to provide 
artifically irnproved handling qualities. The 
trainer operates in a restricted flight en- 
velope where, with the exception of landing, 
the stability margins are generally greater 
than those of the tactical aircraft. Within 
the limits specified in Section V, flight 
tests as of 1 November 1962 and subsequent 
operating experience has disclosed no un- 
desirable or unsafe characteristics with all 
systems operating properly. Precautionary 
and emergency procedures in the event of 
system failures are in Section Ill. 

PERFORMANCE C HARACTERISTICS 

Refer to the Appendix for specific perform- 
ance information. 

GROUND HAN DLI NG 
The tricycle gear with nosewheel steering 
provides conventional ground handling char- 
acteristics although, initially it may be 
necessary to get used to maneuvering from 
a cockpit station approximately 50 feet 
ahead of the pivot point. Steering by use of 
the rudder pedals is good. All taxiing and 
turns should be at slow speeds to minimize 
landing gear side loads. High thrust on 
one engine and low thrust on the opposite 
engine should also be avoided for the same 

6-2 
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reason. Idle rpm is generally sufficient 
for taxi. Brake chatter may occur at slow 
speeds during taxi, turns, and the end of 
landing roll. To minimize chatter, light 
brake applications which are smooth and 
positive are preferable to intermittent 

' ' 

brake application and release. The brakes 
will not hold the aircraft above MILITARY 
thrust, and TAKEOFF thrust should not be 
applied until the aircraft is rolling. 

TAKEOFF 

Airspeed increases rapidly during the take- 
off and the nosewheel can be lifted about 70 
knots below normal takeoff speeds; however, 
premature rotation should be avoided be- 
cause it increases drag and extends the run. 
An extended run can also cause excessive 
main gear tire heating. A technique of 
lifting the nosewheel approximately 3 sec- 
onds before reaching takeoff speed mini- 
mizes drag and provides a smooth rotation 
to lift—off attitude at the scheduled takeoff 
speed. 

Takeoff speed is scheduled as a function 
of either gross weight or ambient air tem- 
perature as shown in the Appendix. The 
speeds which are based on weight are the 
minirnum recommended takeoff speeds; 
refer to Minimum Airspeed, this section. 
These airspeeds are superseded when am- 
bient air temperature conditions are such 
that minimum single engine control speed 
requirements govern the takeoff. 

Single—Engine Takeoff 

The takeoff gross weight is restricted to a 
maximum of 85,000 pounds to provide ade- 
quate single-engine takeoff climb capability. 
This weight must be reduced as shown in 
the Appendix when taking off without water 
injection at temperatures warmer than 26°C, 
or when using wcater injection at temperatures 
warmer than 38 C. ~At low ambient tem-
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peratures, or light gross weight, the sched- 
uled takeoff airspeeds are the minimiunl 
speeds required to maintain a wings-level, 
zero-sideslip flight path with a dead engine. 
(See figure 3-1, Section III. ) Single-engine 
operation is critical irnmediately after take- 
off. Increasing the airspeed is more ad- 
vantag eous than attempting to gain altitude 
at maximum rate. . 

CLIMB 

After takeoff, a. small but positive rate of 
climb can be established to accelerate to 
climb speed. The acceleration is rapid and 
a definite rotation is required to establish 
the climb attitude. The attitude is moder- 
ately high and there may be a tendency tot 
overshoot the climb speed, particularly when 
piloting from the aft cockpit. . If a 400 KEAS 
climb is planned, rotation should be started 
at about 370 KEAS. An increase in the level 
of wind noise may be noticed in the forward 
cockpit at 380 KEAS. Some light transonic 
roughness can be expected at about 25,000 
feet if the climb is made at 400 KEAS. 
Sixnilarly, a supersonic hum may be noticed 
between 35,000 and 40,000 feet as Mach 1.3‘ 
to 1.4 is reached. These characteristics 
are normal for this aircraft. Rough air 
during the climb is amplified considerably 
at the pilot's station due to the natural re- 
sponse of the flexible fuselage. 

SUPERSONIC ACCELERATION 

The lowest altitude at which Mach 1.0 can 
be attained without exceeding 400 KEAS is 
25,000 feet. See figure 5-3, Section V. 
Under standard temperature conditions this 
would be the best region to accelerate su-

' 

personically because the excess thrust is 
greatest. However, ambient temperatures 
here are frequently hotter than standard by 
100 or more and this decreases the accel- 
eration capability. Under these conditions 
it is necessary to make the acceleration at 

higher altitude where the temperature is 
lower. The excess thrust decreases with 
increasing altitude; however, this is offset 
by the colder temperature. The following 
general guides are useful when planning a 
supersonic acceleration: 

1. Do not make a 400 KEAS climbing ac- 
celeration when the temperature is 
warmer than 5°C above standard at 
altitudes above 20,000 feet. 

2. When temperatures are high, select 
the lowest altitude at which the tem- ‘ 

perature is standard or slightly colder 
than standard to make the acceleration. 

3. Use the procedures given in Section II; 
however, if a diving acceleration is 
made, do not dive into a warmer than 
standard temperature condition at 
lower altitude. ' 

4. Do not attempt level accelerations at 
' 45,000 feet or higher because there is 
not sufficient excess thrust. 

The excess thrust relationship is such that 
supersonic acceleration is always slow 
until the Mach number exceeds approximately 
1.2. Light transonic roughness may be ex- 
pected between 0.9 and Mach 1.0. The 
supersonic huxn at Mach 1.3 to 1.4 should 
not be confused with duct buzz. The bypass 
doors must be opened manually at about 
1.35 Mach to avoid inlet duct buzz and rough- 
ness will start at about Mach 1.4. After- 
burner flameout and engine stall may follow 
if the acceleration is continued with the 
doors closed. Maximum afterburning is 
required for supersonic acceleration. The 
engine thrust should be regulated by EGT, 
observing 635°C maxirnum. The throttles 
should not be retarded to hold 100 percent 
rpm. Maintain 635° EGT and allow rpm to 
increase with Mach number as long as 
106.5 percent rpm is not exceeded. Nor- 
mally, the rpm is approximate1y'lO3 per- 
cent at Mach Z. The throttles should be 

6-3 
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retarded very slowly at the end of acceler- 
ation to avoid afterburner flameout and 
engine stall. Yaw maneuvers should not be 
made at maximum speed unless the yaw 
damper is on. Return to neutral after rud- 
der kick is slow with the yaw damper off. 

CRUISE 

Cruise techniques are conventional. The 
best subsonic range at Military thrust is 
obtained by making a 300 KEAS Military- 
thrust climb and then cruise-climbing at this 
thrust setting and an indicated 0.85 Mach 
number from the triple display indicator. 
Essentially, this is also a true Mach num- 
ber of 0.85. This Mach nuxnber may be used 
for either constant Military thrust cruise 
climb, or constant altitude cruise. The 
latter requires thrust reduction as weight 
decreases to hold the Mach nurnber and alti- 
tude constant. During subsonic cruise, the 
Mach number should not be allowed to ex- 
ceed 0.90 if range is important. The miles 
per pound will begin to diminish rapidly 
above this Mach number. A 400-KEAS 
cruise mission is supersonic above 25,000 
feet. The mission is flown at maximum 
afterburning thrust, climbing at constant 
speed as weight reduces. 

MAXIMUM ENDURANCE 
If maximum endurance is desired, retard 
the throttles and fly at minimum fuel flow. 
At altitudes of 20,000 to 35,000 feet this 
would be approximately 0.75 Mach. 

DESCENT 

Descents are made at 300 to 350 KEAS with 
the gear up. A minimum fuel flow of 1500 
pph per engine must be maintained to pro- 
tect the fuel control from high fuel temper- 
atures. The minimum descent rpm is ap- 
proximately 80 percent. It is not advisable 

6-4 ' 

to throttle below 80 percent rpm at higher 
altitudes because of the possibility of engine 
compressor stall. 

APPROACH AND LAN DING 
Landings are normally made at a center—of- 
gravity position no further aft than 25 per- 
cent MAC. The maximum 3000 pounds of 
fuel should be transferred forward into tank 
l prior to landing. The transfer rate is 
substantially higher during descent than 
during level flight. It may be necessary to 
repeat the forward transfer since the tank l 

fuel will start to feed as soon as forward 
transfer is terminated. The normal atti- 
tude at touchdown is approxixnately 10 de- 
grees, or nose on the horizon. If the atti- 
tude exceeds 14 degrees, there is danger of 
scraping the tail. Landing speeds for 
weights greater. than 54,000 pounds are 
scheduled to maintain a constant lift co- 
efficient of 0.46 and vary with gross weight 
as shown in the Appendix. The SAS is nor- 
mally on for landing. Approaches and land- 
ings have been made with the SAS off, but 
approach control is more difficult. Unless 
an emergency exists, SAS-off landings are 
not recommended under the following con- 
ditions: 

1. At center-of-gravity positions aft of 
25 percent. 

Z. At gross weights exceeding 55,000 
pounds. 

3. In rough air. 

Simulated and actual single engine landings 
can be made using the procedures outlined 
in Section III. During a single-engine land- 
ing with the operative engine at low rpm, 
or a normal landing with both engines at 
idlerpm, the hydraulic flow rate is re- 
duced. This decreases the available rate 
of control surface movement. Normally, 
adequate control is available, but caution

1 
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should be observed and higher than normal 
approach speeds used when landing in ex- 
tremely turbulent air where maximum con- 
trol rates may be required. 

GO-AROUND 

Maximurn thrust can be applied for go- 
arouncl without retrimming irnmediately. 
Retrimming may be desirable as the gear is 
retracted and airspeed increases. Rotating 
to about 10 degrees attitude is helpful for 
checking descent and allows the aircraft to 
accelerate as thrust is increased. Over- 
rotation should be avoided because it in- 
creases drag and decreases the thrust avail- 
able for acceleration.»

' 

MINIMUM AIRSPEEDS 

The minimurn speeds were established to, 
provide adequate ground clearance consis- 
tent with satisfactory takeoff and landing 
performance. The speeds correspond to a 
lift coefficient of 0.46 and approximately a 
l0-degree attitude. This provides approxi- 
mately 34 inches minimum tail clearance. 
Minimum speeds away from the ground are 
based on the same lift coefficient. See 
figure 5-3, Section'V. The flight charac- 
teristics at low airspeeds are typical of 
delta-wing aircraft. There is no sharply

V 

defined wing stall. It is possible to maintain 
lift with angles of attack greater than 10 to 
12 degrees, but such angles of attack or 

V I 

high nose up cruise attitudes should be 
avoided. Observe the minimurn speed re- 
strictions of Section V. 

MAN EUVERI NG C HARACT ERISTICS 
Load factor restrictions as a function of 
EAS'a_nd Mach number are shown in figure 
5-4, Section V. These load factor restric- 
tions must be observed. The maneuvering 
characteristics have been satisfactory at 
bank angles in excess of 50 degrees. The 

maximum roll rate is approximately 80 de- 
grees per second at refueling and subsonic 
cruise Mach numbers, and 50 degrees per 
second at 0.5 Mach number. At Mach num- 
bers greater than 1.5, maneuvering at load 
factors close to OG may cause engine com- 
pressor stall. 

SPINS 

Intentional spins are prohibited. The load 
factors developed during spin recovery are 
likely to exceed structural capabilities. In 
case of inadvertent spin, . however, the 
following recovery techniques are recom- 
mended: 

l. Center the controls, disengage surface 
limiters, and determine the direction 
of rotation from the turn indicator. 

2. Apply forward stick and full aileron 
control into the direction of spin as 

' the nose drops. 

3. Apply opposite rudder to stop rotation. 

4. Center rudder and roll control as ro- 
tation stops. 

5. Start pull-out at 300 to 350 knots. 

6. If possible, avoid exceeding 450 knots 
and Z.5G during recovery. 

STABILITY AND CONTROL CHARACTERISTICS 
The SAS provides good stability, control, 
and handling characteristics, and has de- 
monstrated excellent system reliability. 
The directional control during engine stall 
and afterburner flameout at Mach 2.0 has 
been very good. 

6-5 
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GROSS WEIGHT-CENTER OF GRAVITY VARIATION
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PITCH STABILITY 

Normally, the center of gravity is positioned 
forward for takeoff at approximately 20 per- 
cent MAC. This can be controlled through 
combinations of ballast and/ or takeoff fuel 
load distribution. The center—of-gravity 
variation with normal fuel usage can also 
be varied with different fuel load distribution. 
The variation for a typical loading is shown 
in figure 6-l. The smallest pitch stability 
margin is during landing when the remaining 
fuelis in tank 3. The largest margin is at 
transonic and supersonic Mach numbers. It 
is always desirable to move the center of 
gravity position forward for landing by 
transferring fuel forward into tank l prior 
to approach. The SAS gives the aircraft a 
solid feel in all flight conditions and the 
Mach trim system effectively eliminates 
unstable pitch trim changes in the transonic 
region. The stick forces are supplied by 
feel springs and are afunction of stick dis- 
placement. The forces are moderately light 
but positive. The breakout forces are con- 
sidered to be exceptionally good although 
they are somewhat greater for. single-place 
aircraft. Control is adequate with the SAS 
pitch damper off. An upset results in a.n 
aircraft pitch motion with a relatively long 
period. At aft center-of-gravity positions 
the aircraft may not return to the trim con- 
dition; but, due to the long period, the di- 
vergence can be controlled. The aircraft 
has not been tested above Mach 1.8 with the 
pitch danriper off. '

' 

LAT ERAL —D| RECTIONAL STABILITY 

The SAS provides good lateral-directional 
stability and aircraft roll or yaw motions 
are damped immediately. All darnpers 
should be on for supersonic flight in case of 
an engine failure at high Mach number; ex- 
perience has shown that it is sometimes 
difficult for the pilot to determine which 
engine has stalled and the SAS is required 
to help the pilot maintain directional control. 
The SAS response is more rapid than pilot

\ 

recognition and reaction, and the dampers 
act immediately to minimize yaw and roll. 
Even so, rapid pilot ‘followup with rudder 
and aileron control is desirable. Shutting 
off the afterburner and reducing thrust on 
the operative engine should be done as soon 
as possible. 

_

~ 

Experience has also shown that the SAS 
should be on for satisfactory lateral- 
directional control during takeoff. This 
provides good control during normal takeoff 
and also serves as a precautionary measure 
in case of a takeoff engine failure. With the 
SAS roll and yaw darnpers off, the lateral- 
directional characteristics are typical of 
delta—wing aircraft. Roll and yaw for 
motions are easily induced by gusts or" 
maneuvering, with a high ratio of roll to 
yaw. Use of the roll damper will improve 
the handling characteristics if the yaw 
darnpers are off. The aircraft has not been 
tested above Mach 1.8 with the roll and yaw 
dampers off. 

AERIAL REFUELING
g 

There are no adverse flight characteristics 
from the tanker downwash and handling is 
satisfactory with the SAS operating. Re- 
fueling can be made in level flight at 28,000 
feet altitude or during descent, using ap- 
proximately a 300 fpm descent rate. Pitch 
control is a Little more sensitive after hook- 
up and there may be some Small roll os- 
cillation as the aircraft moves laterally in 
the downwash field. The recommended re- 
fuelings can be made at either Mach 0.7 or 
0.8, but pitch control is not quite as effective 
at Mach 0.7. During approach and hookup, 
approximately 94 to 96 percent rpm is re- 
quiredat 28,000 feet, Mach 0.8, and 60,000 
pounds gross weight. Approximately 98 
percent rpm is required to maintain refuel- 
ing Mach number and altitude after receiv- 
ing 10,000 pounds of fuel. If the SAS pitch 
damper is inoperative, the backup pitch ' 

damper is available for pitch stability aug- 
mentation during refueling. The BUPD is 

_ 6-1 
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optimized for use at light weight, aft center- 
of-gravity position, and subsonic speeds 
from Mach 0.3 to 0.8. It is not intended for 
use in conditions other than refueling and 
landing approach. With no pitch stability 
augmentation available, hookup and fuel 
transfer would be extremely difficult. 

6- 
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Introduction 

Except for repetition necessary for emphasis or continuity of thought, 
this section contains only those procedures whichdiffer from or are 
"in addition to the normal procedures supplied in Section II. 

INSTRUMENT FLIGHT PROCEDURES 

The aircraft handles well during all phases 
of instrument flight when operated in ac- 
cordance with procedures specified in the 
following paragraphs. As with all high per- 
formance jet aircraft, constant attention to 
flight instruments is required. Normal jet 
instrurnent techniques are satisfactory for 
operation during instrurnent conditions. 
Turn off rotating beacon lights when flying 
in weather. Navigational aids include an 
inertial navigation system, FRS, TACAN 
and -ADF. IFF/SIF is also installed. 

The ships pitot static system is the primary 
speed and altitude reference during takeoff, 
penetration, approach and landing. Speeds 
given here are knots indicated airspeed 
(KIAS). Equivalent airspeeds (KEAS) and 
altitude information from the air data com- 
puter system (TDI instrument) can be used; 
however, TDI response may not be as rapid 
as the ship system indications during tran- 
sient airspeed situations. 

The stall warning indication is referenced 
to the attitude probe in the Rosemount pitot- 
static boom. It is independent of pitot—static 
pressures sensed by the ship and air data 
computer systems to that extent. Pitot heat 
should be sufficient to keep both the pitot 
static head and the attitude probe operating 
during icing conditions. However, in the 
event that complete pitot blockage is sus- 
pected, use the stall warning indication and 
visual attitude reference as a minimum air- 
speed boundary. 

Note
. 

Keep pitot heat on during all sub- 
sonic instrument flight operations. 

9-2 

BEFORE INSTRUMENT TAKEOFF 

After aligning the aircraft with the center- 
line of the runway, check synchronization 
of the FRS, check the display MODE SE- 
LECT switch in the MAG position and the 
ATT/AP SELECT switch in FRS position, 
and set the attitude indicator so that the 
miniature airplane is level with the horizon 
line. Place the BEARING SELECT switch 
in the TACAN position to display TACAN 
bearing information on the HSI. 

Note 

Use the FRS for heading reference 
during all takeoffs and instrument 
departures.

I 

INSTRUMENT TAKEOFF 

Use Maximurn thrust for instrument take- 
offs, and use takeoff procedures identical 
to those contained in Section H until after 
rotation is started. The following proce- 
dures supplement those given in Section II: 

a. Rotation - Begin at;co1-nputed rotation 
speed. Apply smooth, constant back 
pressure to establish an indication of 
+10 to +12 degrees on the attitude in- ' 

dicator in about three seconds. The 
aircraft will fly off the runway at nor- 
mal airspeeds. 

b. Maintain 10 to I2 degrees pitch attitude 
indication while accelerating to de- 
sired climb speed. The altirneter and 
vertical—-velocity indicator should show 
a definite climbindication before re- 
tracting the landing gear. Exercise 
care to ensure that a positive rate of 
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.1 climb is maintained during acceleration 
d 

to climb speed in order to prevent the 
aircraft from settling back to the run- 
way. 

Note 

Initial indications of the altimeter 
and vertical speed indicator may 
be that of a slight descent. 

c. Landing gear lever — UP when definitely 
airborne. -‘ 

d. Afterburners - OFF as 300 KEAS is . 

approached when a Military power 
climb is used for instrument departure. 

Note 

Use indicated air speed during take- 
off and climb until proper climb ' 

schedule speed is reached on the 
triple display indicator. 

INSTRUMENT CLIMB 

The optimum VFR Military Thrust schedule 
is suitable for instrument climbs to inter- 
mediate altitudes. As soon as the climb 
schedule is intercepted, the TDI becomes 
the primary pitch control instrument for 
the remainder of the climb. " 

Note 

The TDI and normal pitot-static 
flight instruments should be cross 
checked periodically during in- 
strument flight to confirm proper 
operation.

' 

As soon as VFR on_TOP conditions are 

MAXIMUM THRUST CLIMBS 
Instrumen.t climbs using afterburner can 
be made safely as long as the pilot allows 
for more rapid acceleration and steeper 
climb attitudes than are available with 
Military Thrust. Maximum Thrust climbs 
are desirable at heavy gross weights or 
when climbs above Flight Level 300 are 
scheduled. Maximum Thrust may be re— 
sumed after stabilizing at the desired 
clirnb speed. " 

INSTRUMENT CRUISI NG FLIGHT 
Establish cruising airspeed at the desired 
altitude and retrim the aircraft. After in- 
strument departure instructions have been 
accomplished, the HSI may be switched to 
display INS navigation information as re- 
quired to complete the mission. Readjust 
the horizon bar on the attitude indicator to 
indicate level flight attitude when the air -- 
craft is in level flight at cruising airspeed. 
This aircraft has excellent handling char- 
acteristics throughout its normal flight 
speed range if properly trimmed and flown 
by reference to the flight instruments. 

Note 

Below flight level 180, the alti- 
meter must be set to station 
pressure and used to maintain 
assigned altitude. The normal 
pitot-static flight instruments 
become primary flight instru- 
ments at FL 180 when descend- 
ing. 

TURNS
A 

A constant 30 degrees angle of bank may be 
used for all turns except rate-turns when 

reached, the optimum VFR Maximum Thrust 1 d d Bi d. , 

climb schedule should be established. Re- 
strict all turning maneuvers to 30 degrees 
maximum bank angle during low altitude 

, 

instrurnent flight. 

requ re or e re 
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STEEP TURNS 

Any angle of bank exceeding 30 degrees is 
considered a steep turn; however, the air- 
craft is easily controlled on instruments in 
banks up to 60 degrees. Becauseiof struc- 
tural load restrictions bank angles in excess 
of 45 degrees should be avoided. -A 

HOLDING 

Holding patterns should be flown at 275 
KIAS. Five knots may be added to appro- 
priate holding airspeed for each 5000 lb of 
fuel remaining above 15,000 pounds. Single- 
needle-width turns (1-1/Z degrees per sec- 
ond) are recommended while in the holding 
pattern. Approximately 91 percent engine 
rpm and 4600 pounds per hour per engine 
fuel flow can be expectediduring level flight 
in the holding pattern at 20,000 feet MSL. 
During turns in the holding pattern, fuel 
flow‘ requirements will increase to approx- 
imately 5300 pounds per hour P81‘ engine at 
93%. To descend in the holding pattern, I 

lower the nose of the aircraft and reduce 
power to maintain proper holding airspeed. 
Lead ‘the desired level-off altitude by 500_ 
to 1000 feet. Prior to initial station pas- 
sage and entry into the holding pattern,‘ the 
ATT/AP SELECT switch must be moved to 
the FRS position. Check the FRS for syn- 
chronization a.nd that the BEARING SELECT 
switch is in the desired TACAN or ADF ' 

position. ' 

JET PENETRATION ~ 

Fly penetrationseat 275 KIAS, with 82% rpm 
which gives 1500 pounds per hour per en- 
gine fuel flow at normal penetration gross 
weights. This power setting should be 
made at 20,000 feet and the fuel flow should 
be allowed to increase in the descent. 
Power may be varied as required by gross 
weight, with the minimum recommended at 
1500 pounds per hour fuel flow per engine 
and/or 82 percent engine RPM. Landing 
gear maybe used for additional drag during 
the penetration if desired, but should be 

9-4 

extended no earlier than middle station 
passage and- no later thanthe turn onto 
final approach when making a figure-eight 
type penetration. In a normal teardrop 
penetration the ‘landing gear should be ex- 
tended after completion of the penetration 
turn. After landing gear extension through 
turn to final approach, airspeed will be 
maintained at 230 to Z50 KIAS at normal ap- 
proach gross weights. Final approach 
speeds are identical to those for normal 
traffic patterns and landings and will be ad- 
justed for existing gross weight. For a 
single-engine approach, the gear should 
not be extended until final approach is 
initiated. Minimum approach speed is 200 
KIAS for single-engine situation. 

INSTRUMENT APPROACHES 

The aircraft is equipped to make either 
TACAN or ADF approaches. Precision 
approach radar (PAR) approaches may also 
be made. ‘When flown as recommended, 
aircraft control response is good at all 
times. The downwind or outbound portions 
are flown at 250 KIAS with the landing gear 
up. The base 1eg—o?rHprocedure turn portions 
are flown at 230 KIAS and the gear extended 
during the turn to final approach. The land- 
ing gear may be extended earlier for addi- 
tional drag if required. With normal land- 
ing gross weights the final approach speed 
is 165 KIAS. Adjust final approach speed 
for existing gross weight. With oneengine 
inoperative, delay gear extension until the 
final turn is completed, and maintain a . 

minimum final approach speed of Z00 KIAS. 

Note- 
_

- 

. If the left engine has failed, the 
landing gear must be extended 
using the Emergency Landing 
Gear Extension procedure in 

A

- 

Section III. The pilot should be V 

aware of the time required and - 

of the other aircraft systems 
which are affected by the loss of . 

the left engine. . 
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JET PENETRATION 
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PRECISION APPROACH RADAR
\ 

mm 
Enter at minimum penetration altitude 

' 

Airspeed - 250 KIAS 
Throttle - As required

_ _A - All turns'30"l» bank 

55?;-,5};-’ l---- /*'“‘¢?>’§ l\ 

$1’; 
DOWNWIND 
Airspeed - 250 KIAS 
Throttle - As required 

_

" 
1:-"3 

--:=1"1r-'a;-?== 

»ar ~ — >- 

<' 

Ir

\ 

ll ll ll, 

s, 

\ 

\\‘

\ 

MISSED APPROACH 
Throtl|es-- MILITARY 

' 

Afterbu rners - ON ( If necessary) 
'" 

Gear - UP i 

” "' “ 

Execute prescribed missed approach
- 

a-.'¢£?m3l’“e'~_‘§I5’
' 

Procedures 

i:c+;.5~"' 
4, fi . 

_-
, /,, 

//I BASE LEG 
s»,1'.'““*‘*' 

“"~' Q Gear - Down 
. Airspeed - 230 KIAS 

Throttle - As required \ Before landing checklist - Completed 

3:1‘-.1) ' 

, ~n -
' "‘- 

if 1 =3 
‘

- 

A 
- ' tee - A 

fie-e.-eh G fir 
" 

L; I, 
. _ ;-3‘5¢“":')=§’»i!~\ 1 

,>.@=;1\’:,»:,‘;,e_ “Y:%$?1:r'=tZ::~=-. '"¢i‘7='$', 14"}! 
’_‘,‘,;@,;;,.:,~;_v,...°§§,»@ 

_ air 

Airspeed -165 KIAS minimum 
ax. *' ' “T ",,," '- 

"~*-*"‘-'.%T?;.,2l..3_>-;:Y;»,#<? 
"

-

/Q ..\\i;

\ 

NOTE 
- Increase final approach speed 

1 knot for each additional 1000 lbs. 
of fuel above 5000 lbs. remaining 

F201-5l(b) 

- Figiure 9'-2“ 
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.\ 

. When using the alternate pitot- _ 

static system, airspeeds recom- 
mended for final approach and 
landing are 10 _I_§LA_S less than for 
normal operation. Refer to 
Appendix I for normal and alternate 
system corrections. 

MISSED APPROACH OR GO-g-AROUND 

Apply Military thrust as soon as it is deter- 
mined that a go—around is necessary. Use 

afterburning (Maximum thrust) if necessary. 
Raise the landing gear only after a climb 
has been established, and climb to the 
missed approach altitude at Z50 KIAS. Be-r 
gin power reduction approximately‘lO00 feet 
belowmissed approach level-off altitude to 
avoid overshoot. In the event a single en- 
gine missed approach is necessary, follow 
the single engine go—around procedures in 
Section III and observe the single engine 
minimum control speed. . 

ICE AND RAIN 
Detailed information on flight through icing 
conditions is not conclusive at this time. 
Flights in areas where heavy icing,condi- 
tions and/or heavy rain are present or fore- 
cast is prohibited. Extended flight in any 
known icing conditions is also prohibited. 
If icing conditions or heavy rain at near 
freezing conditions is encountered in flight, 
the engines must be examined for dainage 
during post flight inspection. _ _ 

FLIGHT IN RAIN 

In rain, forward visibility is obscured by a 
water film which extends over almost all of 
the windshield area. Use of the rain re- 
mover liquid during light and moderate rain 
conditions improves visibility to a usable 
condition at approach speeds. Visibility is 
momentarily obscured as the liquid is ap- 
plied, then the windshield clears and beads 
of water form which stream across the 
glass. Rain remover application is needed 
at ten to fifteen second intervals for the 
best results. The rain remover system is 
not effective, in very heavy rain conditions. 

Note 

Reduce speed below Z50 KIAS be- 
fore applying rain remover fluid. 

' CAUTION 

Do not apply rain repellent on a 
dry windshield. Prolonged ob— ' 

scuration may result. 

1. Rain removal button — PUSH. 

Note 

Momentary cloudiness will occur. 

CAUTION 

Do not apply removal liquid 
after passing approach minimums. 

2. Repeat as required when visibility de- 
teriorates. 

HIGH HUMIDITY CONDITIONS 

If fog emanates from cockpit distribution 
ducts: .

’ 

1.! Temp control knob — INCREASE as 
required. ' ' 

If condensation forms on inner or outer 
glass: 

Z. Cockpit defog switch - INCREASE as 
required. 

9-7 
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_ 

_ 

TURBULENCE AND THUNDERSTORMS 
Flight should not be scheduled through areas where severe or extreme turbulence is fore- 
cast. In the event that such conditions are encountered however, __ airspeed should be main- 
tained between 25O and 350 KEAS. - 

Normal penetration and approach speeds are compatible with rough air penetration schedules 
However, the normal turn to final approach speed may be increased from Z30 KIAS to 250 
KIAS in order to avoid the possibility of upset during this phase. Standard rough air pen- 
etration techniques apply to this aircraft. ‘ 

_

_ 

§OLD.AND HOT WEATHER PROCEDURES 
Detailed cold and hot weather procedures are not available. The pilot should always be 
aware of the effects of non-standard ternperatures on takeoff and landing distances and

p minimmn single engine control speeds. The pilot should also be aware of the effects of 
wet, icy, and slush covered runways on takeoff and landing distances and on ground handling 
characteristics. .

J 

NIGHT FLYING 
Detailed specific night flying procedures are not required; however, the normal precaution 
of memorizing the positions of switches located in dim or unlighted locations should be 
accomplished.

r 
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PART 1 

DA-TA‘ §;’*§.1§ 

The performance charts are based on 
flight test data from J~75 engine equip- 
ped aircraft, supplemented, by test re- ' 

suits from other aircraft andby wind 
'tun_.nel'peri'ormance data.’ Additional" 
data. obtained with trainer Serial 124 
will be incorporated as the informatiorr 
becornes available. 

AIR§£°_3"+?P_§}i.5_EEI\i45 

AirSpeed,_altitude, and Mach number ~ 

are available from the ship system in- 
struments and from‘ the triple display 
indicator (TDI). The ship normal and 
}'alte1'nate s’yst'em'sv-supply: ucoiiventioiial 
altirnetervand airspeed Mach nunil:iei' 
"indicators. The TDI proyides_ digital. 
{values for equivalent air"speed (_KEAS)~, 
‘corrected pressure altitude, and true Mach number. The diffcreiices between 
iindicated airspeed (KIAS) and KEAS'are 
"a function of Sp€€d,"-3ti.ti“t11d.’6, ‘and ship 
system. position error, A coiriparison 
of KEAS f-rom the triple. dis-pl'£¢1y"ii'1(ii~~ 
cator and KIAS from the ship's normal 
systern in$$nents is Sl10‘.K’I1~b~y—Fl},gL1I‘(-3 
All-.3. For ex»-lmpllez at-400’ KEAS, the 
‘normal ship system will indicate 420 
KIAS at Z0, O00 feet indicated pressure 
Z1TiFu<i@,_ and 475 KLAS at 50, 000 feet. 
indicated al-tit11de:~_6ti1e1~ combinzltioiis 
of indicated altitude and l<IlAS can be 
'deterrnined £1-em l§‘i._;u1-e A] _.3 for use . 

in the event of TDI failure» 

l "£NTR°7DE€3l£9_1i- a 

POSITIGN, ERROR CGRR ECTIONS 
Tr-ip_l_e:_l)__ispla_X_Ind_i_<iafc_o_r_

V 

The Triple Diisp_la:jff'Indicato1' of -tlieAAii-. 
Datavcornputersystem is the primary t 

instrument for climb and for all operat- 
tions above FL 240.. It is al1nost,"c0in- ‘ 

pletely con1p'enhsated’fo'r position error
; and c_on1pressibilit'y effects; however, 

the TDI air"spe'ed lags d_u_1'ing takeoff; - 

IAS froin t'he‘norn1a._l s-hip ‘system should - 

bfiused, until climb speed is _attain_ed..' ' 

The ‘Sliifi systeifii should also be us edapfor 
-p¢'i=itte'_»_i¥_nl c'>'p;e1_'>ati_on and _landi11g,_ altlhougisii 
the TDIT foll'0\'>v‘s't»lies'e sneed and altitude» - 

changes without excessive lag. V 

_

A 

No1'ri1a"_l Ship Sys".ter11 

Figures _Al'-I1 and'A,l,~72 sl1c;f\R{ position, ' 

error cori-ections fol-“the altinieter and 
a_irspeed'~l\/lach nuniber indicators ivivhent 
the l~“il?1‘I'1’18.>l (_Ros'e1nount pitot static) s,ys~ 
tein is selected. Cor_recti_'ons.'for opera-V-1 
t-ion at sulbsionic ispeedswere obtained 
by calibrations in flight and during _ 

ground runs. Corrections provided for 
supersonic speeds were obtained frorri » 

wind tunnel results. Standard correc— 
tions. for com,p_re_ssibil-ity effects rnusit 
be a-ppliizd (SUl;\t1‘&Gi._C_Ci) after -the posi- 
tion error corrections are 1TlELCi.€ in

_ 

order to obtain equivalent. airspeeds, 

»~i *Al~l_.~' 
~_ 
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STANDARD ATMOS PHERE TABLE 

ARDC MODEL ATMOSPHERE — 1956 

APPENDD{ 
PART I 

. A11
h 
_0 

1000 
2000 
3000 
4000 
5000 

5910 
554 
S1 9 
483 
44 7 
41 2 

Temp. I 

-~ 

_ 

q;~4a>~0;m 

-1-->-COG 

Prom. P p _ , ,, _ , J1; 11-8 l_,, ‘/I_ m.H¢:.~lb/H‘ ,,.." ,... P." T." 1.
1 29.92 

2885 
27.82 
26.82 
25.84 
2430 

2116 
2041 
1968 
1897 
1828 
1761 

.000 

.9711 

.9428 

.9151 

.8881 

.8617 

L000 
.9854 
.9710 
.9566 
.9424 
.9283 

000 
9644 
9298 
8962 
8637 
8320 

000 
9931 
9862 
9794 
9725 
9656

1 .000 
.9965 
.993! 
.9896 
.9862 
.9826

F 

T 11/<€C _P_‘1l 
P. 1 

1 00 . 0 
.9010 
9234 
.sss9 
.2519 
.9175 

1117 
1113 
1109 
1105 
1101 
1098 

A11
h

0 
.1000 
2000 
3000 
4000 
5000 

6000 
7000 
8000 
9000 

10000 

37.6 
34.0 
30.5 
26.9 
233 

-L 

>y$§w 
d>unun>-

~ 2398 
23.09 
22.22 
21 39 
20 58 

1606 
1633 
1572 
1513 
1455 

.8359 

.8106 

.7860 

.7670 

.7385 

,9143 
.9003 
.aees 
.a729 
.2594 

~8014 
7716 
7428 
7148 
6877 

9587 
9519 
9450 
9381 
9312 

.9791 

.9757 

.9721 

.9686 

.9650 

.7847 

.7529 

.7221 

.6924 

.6636 

1094 
1090 
1086 
1082 
1078 

6000 
7000 
8000 
9000 
10000 

11000 
12000 
13000 
14000 
15000 

198 
162
1 

@391“ 

u\-a _»»-_ 

ta1\JC)@.G| 

<5 

vim 

Inn 19.79 
19.03 
18.29 
17.58 
16.89 

1400 
1346 
1294 
1243 
1194 

.7156 

.6932 

.6713 

.6500 

.5292 

.8459 

.8326 

.8193 

.8062 

.7932 

6614 
6360 
6113 
5875 
5643 

9244 
9175 
9106 
9037 
8969 

.9615 

.9579 

.9543 

.9506 

.9470 

.6360 

.6092 

.5834 

.5585 
5344 

1074 
1070 
1066 
1062 
1058 

11000 
12000 
13000 
14000 
15000 

16000 
17000 
18000 
19000 
20000 _

F 
n4cn4n 

w
» 

uqmlw 

awn

. 
mum- 

_n~3;>a=m 

m¢\\.~,\| 

1e.22 
15.57 
{fi_Q4 
14 34 
13 75 

1147 
1101 ~ 

1057 
1014 
9725 

.6090 
.5892 
5699 
.5511 
5328 

.7804 

.7676 

.7545 

.7424 

.7299 

5420 
5203 
4994 
4791 
4595 

8900 
.8831 
8762 
8694 
8625 

.9434 

.9397 

.9361 

.9324 

.9287 

5113 
.4889 
.4675 
.4467 
.4767 

1054 
1050 
1045 
1041 
1037 

16000 
17000 
18000 
19000 
20000 

21000 
Z2000 
23000 
24000 
25000 

06 

->- 

L410 

Ln 

Q4-IUD 

INN! <>s" N231 wld 

w 
\>m 

z>~a:5oo:n 

Lnu7cvcva 

13.18 
12.54 
12 11 
11.60 
11.10 

932.4 
5937 
sssa 
5202 
7853 

5150 
4976 
4806 
4642 
4481 

.7176 

.7054 

.6933 

.6813 

.6694 

4406 
4223 
4046 
3876 
3711 

8556 
8487 
»8419 
8350 
8281 

.9250 

.9212 

.9170 

.9139 

.9100 

.4076 

.3890 

.3713 
3542 
.3377 

1033 
1029 
1025 
1021 
1016 

21000 
22000 
23000 
24000 
25000 

26000 
27000 
28000 
29000 
.30000

. 

b. 

01¢ 

9»

> 

§>—4LJ 

c 

b-uDua~4 

LLLUW 

A 

nacrlw

a 

5 

U\b~u\b 

1063 
10.17 
9.725 
9297 
8.885 

7510 
719.1 
sa79 
A5575 
s2a4 

4325 
.4173- 
.4025 
3881 
3741 

.6576 

.6460 

.6344 

.6230 

.6116 

.3552 
3398 
.3250 
.3107 
2970 

.8212 
8144 
8075 
.8006 
7937 

.9067 

.9024 

.6986 

.8945 
B909 

.3719 

.3066 

.2920 

.2780 

.2646 

1012 
1008 
1004 
9994 
9951 

26000 
Z7000 
28000 
29000 
30000 

31000 
32000‘ 

1 1 ‘aaooo 
34000 
‘ssooo 

' 

LnCnLn 

LngJu0Ln>- 

onna~3>-

a 

@@@bL P~P@¢ blhbhtn 

8.488 
8106 
7.737 
7.382 
7.041 

6003 
5733 
547.2 
922.1 
4950 . 

3605 
3473 
iaahs 
3220 
3099 

.6004 

.5893 

.5784 

.5675 

.5568 

.2837 
2709 
.2586 
2467 
2353 

7869 
7800 
7731 
7662 
7594 

.0371 
9932 
.979: 
.0753 
.8714 

Z2517 
.2393 
.2274 
.2159 
.2050 

9907 
9864 
982 0 
9777 
9733 

31000 
32000 
33000 
34000 
35000 

36089 
37000 
38000 
39000 
40000 

omm$& PQPWW 
§'\1\I\4\4 

Ln 

Ln 

Lfi 

RF 

Ln 

gn 

00:» 

FD 

ch 

unnn 

Ln 

Ln 

Ln 5.653 
0397 
6.097 
9011 
-5.599 

(dbb-Kb 

w4~(4\r~4 
-4---‘N-7P\1 

Qobaw 

.2971 

.2844 

.2710 

.2583 

.2462‘ 

,s4so 
.5229 
.5205 
.5002 
.4962 

.2234 
2138 
2038 
1942 
1851 

7519 
7519 
7519 
7519 
7519 

.ss71 

.9571 

.a071 

.se71 

.9971 

.1937 

.1854 

.1767 

.1684 

.1605 

.9685 
968.5 
9685 
9685 
9685 

36089 
37000 
38000 
39000 
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42000 
43000 
44000 
45000 
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Ln 

an 

an 
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Ln 5.278 
5.030 
4.794 
4.569 
4.355 

Lon» 

Ln 

~4 

U‘LJ mL» 

3394 
323,2 
aoam 

.2346 

.2236 

.2131 

.2031 

.1936 

.4244 

.4729 

.4616 
>4s07 
.4400 

1764 
1681 
1602 
1527 
1455 

7519 
7519 
7519 
7519 
7519 

.8671 

.8671 

.8611 

.8671 
8671 

.1530 

.1458 

.1389 

.1324. 

.1262 

9685 
9685 
9685 
9685 
9685 

41000 
42000 
43000 
44000 
05000 
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47000 
48000 
49000 
50000 . 

émmmm WP??? 
\l\4\4\4\l 

Ln 

min

u 
9‘99\m 

\flKflLflLfl 

~565 

4.151 
3.956 
3.770 
3.593 
3.425 

2936 
2798 
266] 
2541 
2422 

.1315 

.1758 

.1s7e 

.1597 

.1522 

14295 
.4193 
.4094 
.3996 
.3901 

.1387 
1322 
1260 
1201 
1145 

7519 
7519 
7519 
7519 
7519 

.8671 

.8671 

.8671 

.8671 

.8671 

.1203 

.1146 

.1093 

.1041 

.09928 

9685 
9685 
9685 
9685 
9685 

46000 
47000 
48000 
49000 
50000 

51000 
52000 
53000 
54000 
55000 61m 

0\6\0 
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\l\4\4‘~l\l 

—56.5 
~565 
-565 
-565 
-565 

3.264 
3 111 
2969 
2 826 
2.693 

2308 
220:0 
Z097 
1998 
1905 

.1551 

.1383 

.1318 
=1256 
41197 

.3809 

.3719 

.3630 

.3544 

.3460 

1091 
1040 
09909 
09444 
09001 

7519 
.7519 
7519 
7519 
7519 

.9571 

.9671 

.5671 

.0071 

.ss71 

.09460 

.09018 

.08592 

.08189 

.07805 

9665 
9685 
9685 
9685 
9685 

51000 
52000 
53000 
54000 
55000 

56000 
57000 
58000 
59000 
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mmmmm VWWPQ 
\l\l\l\J\l 

-565 
~565 

§1§§ 
u\Lh 

Ln 

2.567 
2.446 
2.331 
2.272 
2.118 

1815 
173.0 
1649‘ 
1572 
1498 

.1141 

.1087 

.1036 

.09877 

.09414 

.3378 

.3297 

.3219 

.3143 

.3068 

08578 
08176 
07792 
07426 
07078 

'.7519 
7519 
7519 
7519 
7519 

.8671 

.8671 

.8671 

.8671 

.8671 

.07438 

.07089 

.06756 

.06439 

.06137 

9685 
9685 
9685 
9685 
9685 

56000 
57000 
58000 
59000 
60000 

61000 
62000 
63000 
64000 

. 65000 

momma P@9@W ‘~l\|‘~I\J\l 

Lr 

Ln 

Ln 

uwnn 

Fhp7F"F“Fh 
U\U"LfiLflL" 

2.018 
1.924 
833 
747 

>5 

id 

.- 

Ov O‘ Ln 

1428 

CS5; T“?““°F” 

mm- 

.08972 

.08551 

.08l50 

.0776? 

.07403 

.2995 

.2924 

.2855 

.2787 

.2721 

06746 
06429 
06127 
05840 
05565 

7519 
7519 
7519 
7519 
7519 

.8671 

.8671 

.8571 

.8671 

.8671 

.05849 

.05575 

.0531] 

.05064 

.04826 

9685 
9685 
9685 
9685 

61000 
62000 
63000 
64000 
65000 

66000 
67000 
68000 
69000 
70000 

éncncnowv 
F°$“1°5°

F 
~4~4>4~4~4 

an 

LnLn 

LnLn 

F”°75"F"9“ 

LflLBU1U\U 

~.~ bi» plw Lfl\l 

L442 
1.374 
.1.31o 

>- 

~¢ 

>- 

©\DOC>-" 

no 

~4 

na-5 

>5 

{Dr-OOQ.‘ 

(J10 

.07055 

.06724 

.06409 

.06108 

.05821 

.2656 

.2593 

.2532 

.2471 
-.2413 

’f0sa0e 
05056 
04819 
04592 
04377 

17519 

.7519 
7519 

7519 
7519 

.8671 

.8671 

.8671 

.8671 

.8671 

.04600 

.04384 

.04l79 

.03982 

.03795 

9685 
9685 
968.5 
9685 
9685 

66000 
670001 
68000 
69000 
70000 
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STANDARD ATMOSPHERE TABLE. 
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ARDC MODEL ATMOSPHERE - 1956 

* A1‘ Tc-mp.I 
‘V 

ft '1' '°C 
Presé. P "F - 

,1 ' -—-:: 0 
in. Hg 1b/ft” pn-; 

777 
so 

3-5 T._, . P.“ T." Yr. 
1 

/1777 
A 

1’ 
l 

£777 , 
P.YT. 11/$e.c 

7111 
fr 

71000 ~ -56.5 
72000 — -56.5 
73000 - -56.5 
74000 - 
75000 — -565 

m$mmm @1°?9F°F \l§\J§\l 

m@ w 

1.245 
1.190 
1.134 
L081 
L030 

811.29 .0554 

76,43 .0480 
72.84 .0457

8 
84.14 .0S288 
60.19 .05040

3
B 

‘.2355 
.1300 
.2245 
.2192 

-.2140 

.0417Z 

.03976 

.O3789 
fi03611 
.03442 

.7519 

.7519 

.7519 

.7519 

.7519 

‘ .8671 
— .8671 

. .8671 
.8671 
.8671 

.03618 

.O344B 
503285 
.03131 
.02985 

968.5 
968.5 
968.5 
968.5 
9685 

’71000 
72000 

* 73000 
74000 
7 00 

76000 - »56.5’ 
77000 - -565 
78000 > -56.5 - 

79000 -69 7 756.5 
80000 .—69.7 456.5 

c\u~e €°!°f° 
~3~<~5 19355 

9915 1 s9.42 
‘ .0435: 

60.10 

66.16 404158- 
.B916 63.06 .0396 
.8497

3 
.0377? 

8099 1 57.28 .03600 

.2089 

.2039 

.1991 

.1943 

.1897 

.0328O 
103127 
.02980 
.02840 
.02707 

.7519 

.7519 

.7519 

.7519 

.7519 

.8671 

.6671 

.8671 

.8671 

.8671 

.02844 

.0271) 

.O2584 

.02463 

.02347 

9685 
~96B5 
-9685 
9685 
9685 

780 
7900 

50.1 
76000 
77090

0 0
0 

80000 

81000 ~69.7 -56.5 
82021 “$9.7 - 

tsnnunna

. 

Pf”? 
ov\4cn¢n 

.1 - 
1 94000 ~es.4 . 

95000 -54.9 =
7 

.771B'< 

.7349 ‘. 

83000 ~68 . 

54.59 
51.98’ .0326 

7012 49.59 .0310 
47.28 .0294 r'\ 6685 

6374 - 45.08 ‘.02798
1 

1.03491
7 
4
7 

.1852 

.1807 

.1762 

.1717 

.1673 

.02580 

.02456 

.0234] 

.02234 

.02130 

.7519 .8671 

.7519‘ .8671 

.7550 

.7582 

.7613 

.8689 

.8507 

.8725 

.0223? 

.02130 

.02036 
'.01923 
.01858 

968.5 
968.5 
9705 
-972.5 
9745 

9100 
9202 
8300 
-a4oq 
9500

0
1
O
0
0 

Yeeooo -53.2 ~ ‘ 

97000 -61.5 - 
99000 - V 
sauoo - - 
90000 ,- - 

bk)"-JHJ1\I\ 

u: 

:2 

>-¢- 

rd 

ha»-<\o\n 

ununcn "‘F°$° 

anvu 

H0 

.6079 

.5533 

.5040 

.0252 

.023. 

.0228 

.0216 

5799. "4102 . 

3913 
37.45 
39.65 

5280 

43.00 .02658 

99
5

0
7 

‘.1530 
.1599 
.1949 
.1510 
.1472 

.02032 

.0193B 

.01849 

.01765 

.016B4 

.7645 

.7677 

.7708 

.7740 

.7772 

.8744 

.8762 
'-.8780 

.8798 

.8816 

.Ol777 

.01698 

.01623 

.Q1553 

.014B5 

976.6 
9786 
980.6‘ 
982.6 
984.6 

46o<> 
8700 
B800 

9000

0 
0
0 

89000
0 

91000 - - 
92090 — 
93000 — - 
94000 — - 

95000 — — 

(.7301 41-»;- 
man 

.bl>h1>-:- 
npmflw 

U\O\bbhl 

awm 

@Q*-‘ 

wow 

.4811 

.4191 

.4004 

‘.0206 
.0196 
.0186 
.0177 
.0168 

34.03 
32.49 
31.03 
29.64 
28.32. 

.4594 
4387

1 
u
4
3
1 

.1436 

.1400 
11365 
.1332 
.1299 

,o1soa 
.o1535 
.n14ss 
7.01401 
.01338 

‘ ;7ao4 
.7935 

‘ 

.7957 

.7899 

.7931 

.8834 

.8852 

.8870 

.8906 

.8888. 

.o1421 

.o1359 

.o13oo 

.o1245 

.0119: 

986.6 
988.6 
990 6 
992.6 
994.6 9500 

91000. ' 

92000 
93000 
94000

G 

96000 ' — 
97000 — - 

1 98000 — 
99000 ~ 
100000 — - 

\J 

bnoaa 95?FP ~ommw 

1.LL1. 

Q 
~46 

uva 

~m'n-L-' 

.3826 

.3656 

.3495 

.3341 1 

.3195 

2706 
25.96 
24.72 . 

23.63 
J 22.60 

.0160 

.0152 

.0145 

.0138 

.0132 

6 
9
5 
6
0 

.1267 

.1236 

.1206 

.1177 

.1149 

¢o1279 
.o1222 
.o11ea 
.o1117 
.o1os9 

.7962 

.7994 

.8026 

.8058 

.8089 

.8923 

.8941 

.8959 

.8977 

.8994 

.o1141. 

.o1o93 

.o1o4s 

.01003 

.oo9soe 

9966 
998.6 
1001 
1003 
1005 

96000 
97000 
98000 
99000 
100000 

NJ 5“ Q 

n11» 

L3 
>- 

R34» 

“mU”?9 w~obmw 

110000 — —
. 

120000 ~ 
330000 - ~ 

140000 
150000 
800000 1* 7.

1 
rw 

:1 

no 

Qzfs

_ 

7-.ww~___ EN)‘-1\l\D 

.2062 14.58 

.1352 

.U6076 

.041S6 

.0051 
9.561 
sass 
4.297 
2.940 
0440 

.09000 
.0021 
.0014 

00671 D002 

96 
.005179 
.003327 

70 
36 
38 

.09053 

.07197 

.0576B 

.04658 

.03789 

.01542 r 

.006890 

.004S18 

.003008 

.002031 

.001389 

.00020B. 

8407 
.8724 
.9041 
.9359 
.9676 
.8732 

.9170 
9340 

..9508 
.9674 

- .9837 
39345 

.poe31s 

.oo422o 

.oozseo 

.oo19as 

.oo13ss 
" 

000194 

1024 
1043 
1062 
1081 
1099 
.1044 

11000 
12000 
13000 
14000 
YISOOO 
20000

0
0
0
0
0
0 

1
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ATMOSPHERIC STANDARDS 
English Mexric 

Gravity 52.17/105 fr/sec’ 9.B0'6(>§r'r1/sec: 

Absolute zero ~45‘)./.1518‘ F 
Standard Values ar Sea Level 
Pressure 29.92 in. Hg 

/ Pressure 211611.»/fr’ 
Temp 591 
Abs xcrnp 51~‘$.(w.H‘H"R 

Specific wt gp. 
D<‘ns1(y U.0(1.Z'$7C.\") 

. lb scc‘/1'1‘ 

Srandard Values an Alrixude 
Isorhcrmal alr H1 _1Q_(1HQ.2 fr 

‘ Isocherrnal ramp -~b.‘).?"‘l* 

()_()'(1~'F§1h/11" 

-275.16“C 

760 mm Hg 
10132 kg/111’ 
13°(l 
Z8S.1(§“K 
1QZ5Ok5/ma 
(1.12/192 
kg s_<:c"’/m‘ 

_ 

11,00()rn 
--565°C 

A f »w ‘ 

141 1 
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APPENDIX 1 PART1 

GENERAL PROPERTES OF GASES' 
P1: RT or P : pgRT or P1/' :_ mRT 
Consmnr Volume P;/P, :.~'I',~,/7', 
C0r1sr11r1t Pressure 1",,/V. :: '1'./T,

‘ 

Consranr Temp€1at11rc P,/‘P, ::;' 1/.,/V, 

Reversible Adiabaric -P-' : 5)” 
P1 V 

. _1 7 L: /1;)‘ (L —:'- 

7. 11*. 
— 

P- '> 

Polyxropic P,V," :: l’,V." 
1. n 77-I 

T) (V1) (P0)? ——— :: -— :: ——— " 
-Ts 1'1 Pa
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STANDARD UNITS C-QN_\/EYRS ION, CHART 

TEMPERATURE- "msmuc: SPEED 
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i:\‘ C I‘ F » 

' FEET 
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HO.’ 

H30 

9!} 

.80. 

70 

60 

50 

40 

30‘ 

26 

10

O 

7?‘? 

- -’.»' 

15,000 

' 240 
4 13,000 

2'20 
- 11,000 

200 "I060 

\8O 10,000 

I60 , 

-' 9'°°° 

8,006 -140 

7,000 
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6,000 
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so
' 

4,000 
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_

o 
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2500 " 

2000 

1500 
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2500 

_ 
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. 
1

' 

-—<~-we 

0'—.-*-0 

FEET-PEI! _ METER$ 
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._ 
no 

30,000 
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no. 
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‘ 
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.-.‘ 
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--40 
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NOTE 
TO OHTAIN U S GALLONS MUI-_TlPL.'Y LITERS BY 0.264 
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-grate‘ L-ENQTH; REQUIREMENT5 

- PI:4AiNNd;NG CHARTS” _ 

climbout. A good s__in_g1e engine Ac1irnb_ 
' 

‘ V * 
. 

" Bpé'ed_ is approximately 300 KEA_s.,.. Ap" i 

The charts in this part's1iow’1:akeoi£ and 
e ¢@le1'a’ti<i_n to this speed at a sha'1l_o.wY -

. 

landing -field length _ 

¢¢1imb angle Will plalie the Bfirc-Iiaftf-firi-an 

single ‘engine clirnbout capabilities for 
advantageous condition for 1singlef§en':gine 

a fixed base type of operation.‘ They "climb at Maximum Thrust, Weigh-t'_ r1ei- 
.' 

have beenprepared fora field elevation dv-C;1¢iO’i1 by dumping fuel rna_y_b€ desirable. 

of 4500 feet. Availability of th»e:1da._1_<Veb'ed _ _ 

e 

' 

_ 

A 

_.

' 

has not been considered for normal ~0pe‘_r-_ ._ 
- 

_ 

“
» 

ations except as providing an unobstruct-‘ TAKEIQEF *PE_RFQRMiANC3E‘ 
A

_ 

. ed cleazuway. Values. provided by the 
A 

_ _ 

if 
7' 

if W" mt? T-‘V-1 ’_’. 
i 

' 

I 

i

l 

charts can be applied to lower field ele- Gr»0\111d r11-xii data are -Supplied for 0pér— 

vations with some degree of conserva- ation withueither Takeoff T1i..f11St»§(w_aZte.r 

tism if such a requirement should occur... injection on) or 
l 

A 

'4 

' 

_ 

A Water inje'ction)._ 7. 

A 

, 

' 

_ 

' 'sp=e‘ed.e__and refusaliepeeds;ai"e..1§i-§§f§i'dfed _ 

. MA;;1MUM- GRQQS5 w_E1(j,1-{T 
- 

' “for eaeh,¢£.the~Se='pea-er1§‘e'e1ng;g-. _ 
" it '" 

,~ X - 

V 

- 
_ 

i 

_

. 

“L '3 The first chart, shows the " 
f 

A 
' 

e 
4 

v-
_ 

relationship between weight, t¢1’X1.p_E!i"8.-'=- Talcegff Speed s_¢_hegu1;=.-5; 

ture, and single engine clirnbout capa,- 
l 

Q 
' 

A 

1 

* " '15- 
. 

. 1 

’ 

‘

_ 

bility at takeoff speeds. The curves ’ 
" Nornial rotation and _takeof£i ;s'peed.-sch'e¢~ 

show ‘how 38°C A(l0O°4F) is the critical 
» _du.les ar'e’de_te‘rmined fr‘o111i..th.e.to15:pa{r"tsf 

"" 

tem1p‘eratu1-e for operation with Takeoff. Of Figureé A7-'-Z aHdlA-Z-53-» Tflkéofi '1 

Thrust at the 85, OOO_ pound Weight COIi- . 
Slpfied. £01‘ Z1 given weight~ternpelra.tu'r‘e . 

dition. Takeoff weight should be reduc- .;C01§;ditio_n._ and thrust setting is the. great-~ 

i 
‘ed at higher temperatures if clirnbout V "e1? Ofthe ai1‘.5Pe.€d5 $01‘ "¥ilt11@'IY*'."5iI1.iHi'“Y 

capability is to be maintained. The mum ¢0r1t1‘01 (Vmc) with one engine in-t 
critical temperature is 26°C_(7’9OF) 

- operative, ‘or for "rnaxirnum perfornnance 

without water injection atthe 1\/laxiniurn at a (CL) of O-.45» The lift ¢~0effi¢i_¢1'1t 

A Thrust rating. At these. conditions, the value‘ of O_. 46 is arbitrary and has been 

aircraft is 'as'sun'ied~to be at takeoff 
€~8’E&b1i$h<>'d to maintain adequat-e tail

- 

speed and attitude on one engine, just clearance during rotation and lift-off. . 

off the ground, with full rudder and zero 
The minimum control. speed afséurles a- 

bank angle, Ggarv retractign and a, slight .C3.p8.bili’Cy t0 maintain Clii‘-'6_C’£iOnalv COn_tI‘O1 

bank toward the operating enginereduce in the event of engine £a,i1ure"'at'takeo:_Ef,_ 

. 
drag sufficiently for acceleration and 

Spéei R0tatiO11 Spfleds have b8e¥1_e_-Stab-“~ 
l 

_ 

-lished to allow three seconds for smooth 

K '~\

£ 
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transition to the takeoff attitude.- 

The method'for’findin'g takeoff spe*e_d§'is 
illustrated on the ‘chart for a takeoff 
condition of ~s'0,_o0o pounds with 86°F air 
teniperature at the rmway. At 80, 000 
pounds, tlie speed for a CL of-0.46 is 
179 KIAS. Vmc is greater by aamargin 
of approxirnately 6 -knots with water inl- 
jection, and takeoff speed should be .185 
KIAS for start of rotation at 16? KIAS. 
Without water injection, Vmgat the ex- 
ainple condition is less than the speed» 
for a CL of 0., 46 by a one knot inargin A 

and the takeoff speed is 179 KIAS. . 

The heavy weight landing speed. sche-~ 
dule is the same as the maximum per- 
forinance takeoff speed schedule. _.For 

ex-arnple, the touchdown speed for land- 
ing immediately after takeoff at a p

- 

Weight of 75, 000 pounds is 173 KLAS as 
shown by Figures AZ-Z and A2-A3. _ 

Takeoff Ground Run Distance V 

Figures AZ-2 and.A2-V3 also show nor- 
mal takeoff distances consistent with

l 

Takeoff and Maximum Thrust (wet and 
dry) power set’tingS.' The perforinanc-e 
is based on acceleration in a level atti- 
tude until a sniooth rotation is started 
about three seconds before takeoff speed 
is reached, and aissurnes that rotation 
is completed just as takeoff speed is 
attained. 

There is little difference between the . 

Takeoff and l\’l.aximun1 Thrust distaiices 
at moderate air'te1nperatu1"es. This is 
a result of the faster Vmc takeoff speeds 
with water injection; however, acceler- 
ations is greater with water injection 

_ a -

a 

Z » ~ '.a 551$? 1 
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‘ 

and‘ this compensates for the higher
" 

speed schedule. Clinibout capability is 
V" 

better-with water injection, aa 'shown by - 

the location" of the weight and temperature 
linéfi ferjzere single engine rate of cl-irnb 
at takeoff speeds. 

Use of the charts is illustrated by the e>;=- 

8."1'I1pl6~‘fOI‘ 80, 000 pounds takeoff weight. 
at an air temperature of 86°F. A 4900 ‘ 

foot: run is required for a takeoff with 
water injection at an airspeed of l85 

With a l0 knot headw.ind‘co1r'1-— 
V .._ . (H ponent, the distanceis reduced lOf/0 to 

4410 feet. ' 

-

' 

Ace-ele 1'&ti_(2_1i1_§_l_’18E_lf_S_]3€€d- 

Figure-A-Z--4 pi-ox?-ides a means for1n'1aking 
a speed check atlany _requi'red_ distance 
during the takeoff runs Use the takeoff 
speed and distance values found front 
Figurfes A242 or AZ-3 to locate the posi- 
-tion ofta guide-line on the acceleration 
checks speed chart“ Read acceleiatioii _ 

check speed below the intersection of 
this guide line and the check distance 
value selected. 

'

. 

'Fo1-example,-" for the 80,0040 pound take-» 
offweight probl‘_e_m where» the zero wind 
distance was 4900 feet at 185 KLAS, the 
guide line illustrated shows t»hia7_tfl_a_n ac~ ' 

celeration check speed of 119 KL/XS - 

would be reached at a 2000 footcheck 
distance“ For the case wherethe take-- 
off run was 44-l0 feet with a ten knot 
lieadwind, a guide line drawn frorn a 

point at 4410 feet and 135 KLAS i1'1*C@1'S<’:C’tS 

the 2000 footcheck diatan{§§a"P125 KIAS. 
Thazooo £001; check distance point. {E'1F§~ 
c-ornrnended for normal operation since 
=&i_1‘Sp66dS reached atthis distance aljlow 
reasonable accuracy in making the speed 
check,“ _

- 

. 
Y 
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The refusal speed chart, Figure»AZ-5, 
provides the rnaxirnuln 8,;iI_‘SpB6.dS cor- 
responding to various accelerate-stop 
distances“ For takeoffs with water in- 
jection, enter the chart at the left side 
as illustrated and use the top set of cur- 
ves. Refusal speed for 80, O00 pounds 
gross weight, 86oF air temperature at 
the runway, and an accelerate-stop dis- A 

tance of 8300 feet is 167 KLAS with nor- 
mal drag. chute operation and maximum 
braking. This is also the rotation speed 
for the example conditions. The Refusal 
Distance can be deterrriinedfor this speed 
from Figure AZ-4. The guide line shows 
a run of 3925 feet at the l_67 speed 
point for thezero wind example. If 

operating without water injection, enter 
the right half of the refusal speed chart 
and use the same» distance gridat the 
top center of the page; For the 80, O00 
pound case, 86°F air temper-ature',l62 
KIAS rotation speed, a rninirnuin of

V 

—8—§?>_f)_feet accelerate-stop distance is re‘- 

quirzed with normal drag chute operation. 

Use the lower set of curves in a similar 
manner for refusal speeds without drag 
chute operation. For example, with 
Takeoff Thrust, 80, O00 pounds, and 
86°F temperature conditions, the re- 
fusal speed for 8300 feet accelerate stop 
distance is 120 KIAS, and 129 KIAS for 
a l0, O00 foot distance‘, Very nearly the 
same speed applies (ll9 KIAS) if water 
injection is not used for a_gc‘e_leration. 
Since brake capacity is limited, a check 
of the curve in the lower left portion of 
the chart is necessary. lt shows that 
154 KIAS is the maximum speed -for 

..__-.-...._ 

e ~ v_APP;.sND-IX 1 

i. PART H 

brake application after chute deployment 
with these sensations if there is" no wind. 
The rnaxiimun braking. speedwithout the 
chute is ll2 at 80, O00 pounds and- 
86°F for zero wind. . 

.
» 

Certain assumptions were made in the 
refusal speed calculations“ First, a 
three second recognition and aetion. per- 
iod was assumed to follow complete and 
instantaneous loss of one engine at re- 

‘ 
(

. 

fusal speed; During this period, the 
aircraft is assurned to accelerate at half 
normal rate, lwhile the remaining engine 
is put in idle and the drag chute switch 
placed in the deploy position. Second, a 
l. 5 second fr"-ee roll is assunied during 
chute deployrnent. Maxirnurn Wheel 
braking technique is assumed after de- 
celerationtto the niaximum speed for 
bra,l<i__ng. Any further delays in use of 
the chute or brakes will result in a 
longer stopping distance, _

_ 

The overshoot speed reached at the end 
of three second delay period is great- 
er than the energy limit speed for brak- 
ing if the drag chute is not effective or 
not used. For nqinirnum StO‘pplngv,. dis- 

tance, this requires aerodynamic brak- 
ing until the wheel. brakes can be applied 
-Aerodynamic braking is a technique of 
£ree..rc}.l1"in the takeoff attitude, using 
rudders for directional control until the 
nose can be lowered and wheel brakes f 
applied at the energy limit speed. Aero- 
dynamic braking at the takeoff attitude 
results in initial decelerations of 1'/4 to 
l/3 of the values for hard braking. 

:"iZ—-3 
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T‘1"ie_’c_ir=_e Iliifxilt Speed line efhowal at the 
tajp part of'F'1,gu1"a:5; _A0Z—Z an-J A2-3 indi- 
cate the o\.re1"Sp'eed ma1igin,a\J'ai1ab1e 
\>.'it‘n zero \w"Lnd conriitioaus. It iaa con’- 
\-'e.1~L=»ion, from K_'l_f~..S to tE"=.,<.2 indirza-teél 

speed. co1‘1*csp0m‘3.ir1;§;' tcg 4500 feet cle- 
v-J w UJ \o 

vation and the air te1'np<:1".1tu1'ess 1'11-51113-1%.. 

,0 I For ex:-1.mp1e at 80 F the .:+.1_10\-valale ., 

speedis Z15 KIAS \\'it1'1 zeal-'c> '~\~'./u1:"1 c01'n.—A 

p0.nen1:._ The sspefed s‘n0u].=ri be 1‘e<;h1ce_d . 

bx; "c'l.>.c.'a1'11o1.1nt of ti.-l.i.1’\*."'Li'11'.‘§, c,1;>1'np0n-c|1ti 51111:} 
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1113_3l§i,l1'!Ll3"{1 pe1‘£01'm.:1nce tic c%111iqu»;~.s. 
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PER FOB 1\/L-' J LA I‘-E ,Z\I_l"\‘ C RED 
SCHEDULES 
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~1. F01? a nornual landing at 55,000 _ 

pounds gross weight, de:tern1i"r1e 
- final a 'rc'>'ac‘n and landinw s eeds.T 

. P C7 P 

E11ter the chzlrt at 55,000. pc»\.111ds, 
proceed up to iilteliccpt the n01‘n1':~11 4 

a.pproa_ch spcéd1'L11e at 165 KLAS 
and, the nornaal 1a11_d.i1.1._g sp¢=:e_<l_“.Tch<":d— 

' ule at l%5>K.IAS_. 
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H ' 

2;. Deternnine final snpproach and 
» lamfiing , 

$pe.c-zds for tc»Uchc1.0wn 
at 85,000 p0‘-_u1d:§_, Enter . . 

the chart at 1,000 pounds g1'o¢'-zs - 
CY. J‘ 

>\1_,-@.i_'g1.1’t, p I 0 c Q1651 up to mte r c gipt the 
final app1‘c»;xch speed am-"hed‘~.11‘e. at 
190 and the 11135111111117) pc->1"f01?'— 
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‘ APPENDDZ '1. 

e. PART H 1 

,I1j'.‘1L?-3»'L"‘£'\§’_)l&‘.Iv 
5 1, 

_ 

For t_he' €z1'y-lwmway case, enter A 

A ’ " fig"-..1r A.2~9 at the arnbie1i"n _t'c_n:1— 

For c.".~:>11cht1~:3n:-2 oi 80 E ialr tc-:n*rpe1*;1ture, _pe1':~:1ture az1dp1"e:§.~sure :=1_l't1tude c.c>1.1— 1 

4500 feet p].‘Q555i.ll'E'. aLt;it\.\.<.!Ve and 55,CIOQ 
' 

._dit'i1;m;—‘:_, proceed ‘no1"i_z01_"1tz1_Hy'to the
' 

no 08
0 p01.u‘1d:-3 

1 
0e:1<_\\1elg1'*1t,, find £'§i:c; 11<JJ:m;:.1 erase weipht, than reafd C1C>\-‘y"l"1'vVZ:‘LI.‘C1

'

< 

pe1r£o1‘11'1a,_11ce l2+.ndi.1'1g gr\1vU.11ci 111.11 cli:§'—‘ 
' _determ.ine Zero wind, ;:c1‘O' ~ 

t;'~mc'e with cE1'."z1g chxltex. S11.‘-pa g1‘<:1L1nd roll Gi s;t.a_11Ce. of 69:0 
' 

’ 

. 

feet. -\’\’U:.i-=; <.\}L1'1d. r_-md -r31c>pe:, the CH2.- 
C\ U) O L Enter ;fi_¢;_1_1.1"e AZ-T for the:-. clry ru.n—' Lance ié: O feet as shewn ifi the 

way‘ at the ten1pera.t'._u‘e _a.nd‘ a1t.'Li'.=.;d§;' clnirt. 
’ 

' 

V

I 

. cc>nciiti=;»11‘, prQc_eec.L hQri:.m:>11ta1l"y-to > 
_ i 

, e 

" » 

1 A

V 

- the 'g_1'Qsa_s wé_i_gh't. and r'e:51.d (love/.r1— 
l 

Z. a. wet 1”.Ll.11'\f_»/'21.é,F _c.0r1dition, the ' 

‘vVE1l‘d. tun de".-'1:-e.1‘1"m'.1"1<i: 'zlc;1'r;; '-xind, "zero "zerc.» win-'1 a11d .'s1.<;-pe di:"»t.:>..1"u';.'e‘ is
‘ 

“slope gr<:»u_11ci-_1‘~:"'11 <iiéts211.1;e, in‘. 3-("LOO 
_ 

12,150 fezet, .15 .sv‘n<;\\-"11 in Iigllre _ 

feet. For ;1 hea_<3,\*.-=i.h<i <.>f LO k'n<nps A2710. The wind Land islope dis- 
anrl a _do\=./"inhifl s‘11f>;><_»._.cf 1% the -tn’1'1cc:'is 1fL,4Q0 f-ee't._ . 

'

_ 

ground roll =:1ist;=m¢L=_: wo:.11_<:§ be 3200 -

’ 

feet "15 in t%’=ec»c1-::.\.1*t. _ 
. 

‘ 

, .

. 

- 

’ C 
" 

’ 

» 
» 

-. 
. 

1\,ia;~:_11jnf,Lr'11 Pe 1r_101.‘11'1a11ce Lav11cu11Ag 1‘ound~ 

_ 
_ 

A 

, 

" 
' R'<;»_l1 Dis;t:»_mc};: 'v\"itI'1.D15a C‘huEe Y- 

2, App1=;1ng the sajnc procelchxzw-3 !__I'l4t‘\1(-3 
‘ ~—— 

. 

’ 

. 
—-: —’ 7. » 

wet 1'u.n'-wav chart. iiuure ..AZ_—S_ 
-‘ 

_-__ 
_ 

‘ e 
» 

. . _ 

-

. 

' -’ 

V 

’ F’ 
> 

_ 

”» , 
v Vflmgm u.’-3n"1Q the ml-1n1'nunmr,01l landlng 

5-.h.owe a zero wmnri, zero :=§Lope<-.,~_'11_S~ . __ _ . _ ‘” 
.- 

, _ ., . _,
V 

_ r K . 

V 

' techmque, d~1-st;-\11Ce$ wlth urag chute" 
tance oi IJZOU feet. _F0r the Wlncl . 

"A ¢ . . 

A 

, 

-- 7 .- 

1 _ _‘ _ _, I " .n1.1y"be (Jbt_Z§L11'\6d1X1 £1;-;u1'e A1.-ll and - 

> anu. slope case tne <z111tanc.e would. ‘ ~ 
" " " 

‘ - = ~ - - ~ 

b 
AZ—_1Z'f_<’>1% ‘dr'y ;i,n_c_i‘\ve't 1'un\iza"y"s‘, r<'=;£="pe‘¢‘I— * 

.be 4600 fe-.2... I 

I 

.. _ 
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. “PART 1111i 

“ PAR T. . 11.-,1 .- 

'c1=i1\/115 AND DESGENT‘-PERFCDRMANCE ~ 

. I _

- 

GLIMB PISRFQRMANCE _ 

ax I 

Maximum Thrust climb performance 
for two ‘different speed’ schedules -is‘ 

shown in Figure A3-1." The 350 KEAS - 

0.9 Mach number schedule results in 
the least time and fuel -to reach altitudes 
above 30, O00 -feet. The 400.KEAS sche- 
duleiis recommendedvonly when the 8.rri~ 
bient temperature conditions are favor- 
able; refer to Supersonic Acceleration, 
Section VI. Military Thrust climb per“- 
formance at 300 KEAS is‘ shown in Fig~ 
ure A3-2. This climb provides the 
most distance for the fuel consumed, ' 

and should be used when maximum sub- 
sonic range is desired. 

1jlig_h:_13le111i_n_s_£~_1l9r22s2§ s 

All of the climb data are based on es- 
tablishing climb" power and airspeed at- 
lO, O00 feet altitude. Additional allow-L - 

ances must be made’£or»engine start, 
taxi, takeoff and initial climb. An aft_er'-» 
burning takeoffwith or without water in- 
jection requires approximately 2., O00 
pounds ‘of fuel fronithe start "of run to 
10, O00 feet elevation. Ground idle 
operation burns approximately 50 pounds 
per i_:nin_ute of fuel. - 

-Data Ba.s_i_s__v V - _-_ 

All except the 300 KEAS" -standard day . 

climb performance data _ar'e'_based< on-f 
§_li‘gh7t tests of air,craft_S/N 121 and S/N 
124. The BQO KEAS'_stan'dard day per- 
forniancie i_s‘based- on calculations. 

1'?5?5§‘13.1\TT' Pi§BE9BM—f*l"l@1E_i t
, 

Descent performazicefrom 55, O00 feet 
is shown in Figure A35»-3 for descent 
speedsof 300 and 400 KEJAS with the 
gear up. Descent time _iS:'fIf0:r_n 4 to l_0 

minutes, ajndv descenffuel is O1'1l'y:'ZQQ 
to 500 pounds. Experience has shoe./nt 
that when landing pajtterrl and; approach 
are included, a total of approximately 
1500_'pounds of fuel are irequireyd from . 

55, O00 feet to touchdown.
' 

. _ 
..»A3.-,=l 

_ 
* .,-_,; V. _ 

'-1""; en .' 

~I, 
j 

5-,‘ 
" 

_ 
-i; __. .' 

_‘;.f. ;\‘~;-'-_.* 

.. . - ’- .~ 
--.-.\‘r_ . 
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P____R 9 KLE-£3. Pl‘?-551$. 
._Pr*ofile planning charts for long rang-e 
cruise and high speed flight summarize 
perforrnance at true Mach 0. 85 and ‘ 

-400 KEAS respectively. 'Figur_es A4--'1 

and A4-2 are based on 87, 0001b. load». 

ed gross weight with 1250 pounds of 
wiiat-er and 36, O00 pounds of fuel. How- 
ever, a fuel allow_ance of_2750 lb. for 
ground maneuver and takeoff reduces _ 

the inission fuel available to 33,-z5_0_1b. 
Initial climb weigh-t is approxilnately 
83, 000 pounds after expending 1:ai<e<'>'££ 
fuel» and water. Flight distances shown 
are for on-#course climbs and descents. 
The5'effects of operating with reserve V 

and landing fuel allowances of up" to 
6000 -lb. are also indicated on the charts. 
The flight profiles give cross sections 
Qithe flight paths SO that time and alti‘-t 
tude can be related to navigation check 
points if desired. The fuel remaining 
‘vs. flight time and the fuel and time vs. 
distance curve s supply a means for 
checlzixig progress in flight, either 
through conaniunications with a ground 
station or by simple how-goes-it logs 
niaintained in the cockpit. 

il_“_empe1'a.tu1-e Affect O_n _I_1ang_e_ 

The Mach number O. 85 cruise chart is 
d.i_1'ectly applicable to standard day 
operations. That is, the time, distance, 
and fuel remaining relationships given 
will he rnet on days when air tenipera- 

hares are "nearly standard. On non- 
stanydarcl days, tirne, speed and fuel 
consumption will compensate each other 
so thatstandard day range will he ob- “ 

tained, but on a different time schedule. 
(Du cold days; t-rue a_ir's*};$eed_a_1i*<;l" ‘£515?’ 
flow will be less than with standard 
temperatures at the same Mach nurnher 
and altitude schedules. Fuel flow and 
true speed will he greater on hot days, 
and'highe1'-_-EGT settings‘ will be required 
The altitude schedule selected allows i 

Mach O. 85 to he maintained on hot days 
at EGT settings within the military i 

thrust limit value. Stanldard dayicruise 
EGT should range frolm 56O7oC to 540°C ' 

as the flight progresses. ‘The standard 
day fuel flow v‘ari_ation with altitude -is 
shown at the right side of the Flight 
Profile. 

i 

V

' 

E;1ie11§_12e_@_d_§_r.Pi§2 l 

The 400 KEAS flight profile is a con- 
tinuous acceleration.at increasing ‘alti— 
tude. A top speed reached in tests of 
aircraft S/N 124 was lviach l. 69 at" 
48, 000 feet. Upper air ’£C¢1'11p€r8.TZ1lr€S‘ 

were only slightly colder than for a 
standard day. Acceleration will vary 
considerably as arnbienttemperatures 
change. Top speed will be attained

l 

more quickly and at higher altitudes 
when temperatures above 25, O00 feet 
are less than standard. Conversely, _ 

perforniance will not he as good on y 

hot days" and fuel and distance to go 
must be checl-zed carefully. CIT values 
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