
�NPIDERllAL 
.. 

c. RE-ENTRY SPEED OUTSIDE LIMITS. SPEID • --

d. IMPACT VELOCITY IS TOO LARGE. SPKBD • __ 

e. HEATING CONSTRAINT PROM LIPTOPP TO BOOSTER JE'rl'ISON . 
WAS BXCEBI>BD. QVA • --

r. EXCESSIVE DYNAMIC PRESSURE DURING POWBRID PLIQHT. 
Q • TIME • --

g. BXCBSSIVE DYNAMIC PRBSSURE AT BOOSTER STAGING. 
Q - --

h .  ELBVATION ANG LB CONSTRA DlT WAS BXCBBDBD. ANG LB IN 
DEGREES • TIMI • --

i. LOOK ANG LB CONSTRAINT WAS BXCBBDBD. ANOLB IN DBORBIS 
• TIME • --

J • STAOB II PUBL EXHAUSTION HAS OCCURRID BEPORE VERNIER 
CUTOPP. PUBL - !BS • LOX - !BS • __ 

k. EXCESSIVE Q-ALPHA PRODUCT. 
TIMI• __ 

Q - - ALPHA• __ 

1. BXCBSSIVB RADAR SLBW RATE. ADOT• __ TIMI • --

m. ILLBOAL LAUNCH AZDIJTH. ANGLB IN DEGREES • __ 

c. Program Logic. PD P03 

(1) Steps 1-5. SW(l51) and SW(l9) are set �FF. �NT 

is tested. Ir less than zero the subprogram continues at 

step 47, if equal to zero the subprogram continues at step 44, 
if greater than zero and the maximum value of (qVa) ·P�Oduct 

during re-entry is less than or equal to the maximum value 

or (qVa) between re-entry and detonation, the subprogram 

continues at step 6. Otherwise statement a is written. 

(2) Steps 6-8. If the absolute value or the re-entry 

point is less than or equal to the maximum re-entry angle above 

2-188 
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the local horizontal, and is greater than or equal to the 

minimum re-ent17 angle a�oYe the local horizontal, the subpro

gram continues at step 9. Otherwise statement b is written. 

(') Steps 9-11. It the re-ent197 point speed data is 

leas_ than or equal to the maximum re-ent197 air speed, and is 

equal to or greater than the minimum re-ent197 air speed, the 

subprogram continues at step 12. Otherwise statement c is 

written. 

(•) Steps 12-1• • . It the current detonation point is 

not higher than '500 teet and it the impact velocity data at 

tinal detonation point is greater than the maximum impact 

velocity, statement d is written. otherwise the subprogram 

continues at •he next step. 

(5) Steps 15-18. Il'LAO is set to identitication inte

ger 160,. Dfl'� interrogates SW(67) to determine it the 

gimbal angle has been exceeded. It ;,,, the gimbal angle has 

not been exceeded and the subprogram continues at step 19. 

It OK, OIMBEX prints a notitication it the largest excessive 

g1mbal angle has been encowitered. 

(6) Steps 19-20. It the value ot the integral ot qVa 
tram littott to booster jettison ia leas than or equal to the 

max1Jft\D ot the integral ot qVa trom littott to staging, the 

subprogram continues at step 21. Otherwise statement e is 

written. 

(7) Steps 21-22. It the maxi.,,. value ot q prior to 
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re-entry vehicle separation ie lees than or equal to the maxi

mum value or the dynamic pressure q, the subprogram continues 

at step 2}. Otherwise statement t ie written. 

(8) Steps 2}-24. If the value of q at booster Jettison 

ia·leaa than or equal to the maximum value of q during staging, 

the 1ubprogram continues at step 25. oth1rw111 statement g 

is written. 

(9) Stepa·25-26. It the elevation angle nearest VBCO 

ia greater than 0.19198622, the aubprogr&11 continues at atep 

'i!(. Otherwise atat ... nt h i• written. 

(10) Step• 'rf-�. � interrogate• SW(l,4) to deter

mine it the look angle conatraint ha• been exceeded. It _.,,, 
the 1ubprogram continue• at atep ,1. It fllN, ARCCfS OQllPuiea 

the inverae ooaine ot the look angle, and atatement i i• 

written. 

(11) Step1 ,1.,6. DRRiO interrogate• SW(l2) to deter

mine it Stage II tuel or I.DX exhauation ha• ooourred betore 

vernier outott. It �P, the aubprogram oontinuea at atep ,S. 

Otherwiae atatement J ia written. KftUMT is teated. It greater 

than one or it the usable stage II tuel and UlX remaining ia 

lea• than or equal to zero, the subprogram continue• at atep 

,7. Otberwiae the subprogram continues at atep ,S. 

(12) Step '1· SW(l51) ia set I* to abow that a oonatraint 

haa been exceeded. 
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(13) Steps 38-40. I?UR¢G interrogates SW(68) to deter

mine if the angle of attack has been exceeded. If ¢FF, the 

subprogram continues at step 41. Otherwise statement k is 

written. 

(14) Steps 41-43. INTRJG interrogates SW(50) to deter

mine if the maximum antenna slew rate was exceeded during the 

current flight. If ¢FF, the subprogram continues at step 44. 

It �, statement 1 is written. 

(15) Steps 44-47. The handover launch azimuth is com

puted modulo 360.0. The azimuth limit is tested against the 

largest floating point number. If equal to the largest float

ing point number, control is returned to the user subprogram. 

It greater than the largest floating polnt number, the sub

program continues at step 48. If less than the largest float

ing point number, the launch azimuth is tested against this 

azimuth lower limit. If equal, the subprogram continues at 

step 50; if less, control is returned to the user subprogram, 

it greater, the launch azimuth is tested against this azimuth 

upper limit. If less than, or equal, the subprogram continues 

at step 50, if greater, the subprogram continues at step 48. 

(16) Steps 48-49. IPLAG is set to identification integer 

1603. The subprogram exits to RLLBCK for return to previous 

check point. 

(17) Steps 50-54. SW(l9) is set ¢N to show that legal 

launch azimuth has been exceeded. Statement m is written. 

2-191 
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The amount by which launch azimuth was exceeded is computed. 

� is tested. If � is less than or equal to one and 

launch azimuth was not exceeded by more than one, control is 

returned to the user subprogram. Otherwise the subprogram 

continues at the next step. 

(18) Step 55. SW(l51) is set ;N to show that a con

straint has been exceeded and the subprogram returns to the 

user subprogram. 
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2-120. IUBPROORAM Ull (Dfklfl'). DJcNT ia the maJor control 

eubprogram ot the TITAM Targeting Program. Djfcwr pertoru 

initialization ot parameters 07 caueing d7ft&ll1.c inputs to be 

read r;nd 1tored. Atter initialization bu been completed, 

DjcNT tranetera control to the •elected tunctional control 

eul:>program. When the selected tunction baa ••n completed, 

� terllS.natee the prooeaaing ot the 'l"l'P. The JPORl'RAlC II 

reterence statement ia CALL DJc!fr. 

a. Inputs. Thi• ii a control eubprogram and there are 

no input• ae euch. SEMSE switch } ia OJPP 1t the 'l'TP ia to 

etart at the beginning, or OM it the TTP ia to start aa de

te1'111ned trom the restart card. SW(l51) will be 1'M it a con

etraint waa exceeded during eaet simulation ot target. 

b. outputs. The outputs are the tollowing statements 

wh1ch are alwa711 printed and writtens 

a. Tl'l'AI TAROBTIMG PROORAM MODEL __ MOW OPERATilfO 

b. START R/L TAPE UPDATE 

O. START R/L TAPE PRODUC'l'IOM 

d. COMPIBl'ED R/L TAPE OPERATION 

e. BBOI11 TAPB DATA RICORD· ID LISTDIO 

t. TAPE DATA RBCORD ID LISTIMG COMPIBl'ED 
g .  START M/l' TAPE UPDATE. 

h. START � TAPE PRCl>UCTIOR 

i. C OMPUtTED lf\il' TAPE OPERATION 

J. START COMMOM IMP1JT TAPE OBDRATIOM 

k. COMMOM IMPtn' TAPE COMPLETED 

Changed 31 May 1962 ,. .CllFtl!llTlltlRi._. 2-193 
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l • STARTING ore MODE OP OPERATION 

m. ALL TARGETS DUMMIES - TARGETING KIT Nat' GEHBRATED 

n. TARGITilfG JClT GEMERATED Dur POR OPPLINB OPERATION 

o. COMPLETED ore MODE O P  OPERATION 

p. STAJlTING TOI' MODE OP OPERATION 

Cl. COMPL&TBD TOI' MODE OP OPERATION 

r. Sl'ARTING TAA MODE OP OPERATION 

a, COMPLITED TAA MODE OP OPERATION 

t. STA�INO SIM MODE (!P OPERATION 

u, COMPUTBD SIM MODE OP OPERATION 

Y. STARTDIO RSD MOIE OP OPERATION 

w. COMPLETED RSD lllODE C'I OPERATION 

x. ILLBGAL COlfl'ROL CARD 

7. ILLEGAL NUMBBR or IDT CARDS USED 

c. Program Logic. PD Ull 

(1) Steps 1-6. It a constraint was exceeded during 

laat simulation (SW(l5l) • phf), control is transterred to 

atep 111, otherwise statement a is written. PRTSSW prints 

the SENSE switch settings. SW(l26) is set ;n. SENSE 

switch } is tested to determine it this is a restart opera

tion. It ;., step 18 is moditied to continue at step 19, 

it OPP, step 18 is modified to continue at step 28 and J is 

set to one. 

(2) Steps 7-9. U20 reads a card. INTRjo interrogates 

the error indicator SW(70) to determine it an error has 

occurred in U20, (SW(70) • ;R). If �, the subprogram con-
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tinues at the next step; it �, control is tranaterred to 

step 11. 

()) Step 10. ERRPRr prints an indication or the error 

and operation is halted. It the error is corrected at this 

point in the subprogram operation, and operation is resumed, 

control is tranaterred to step 6. 

(4) Steps ll-17. SW(l20) is set JRtp. The card, in 

BCD tormat in the card image area CDIO-CDill, is written by 

U08. Il'l'Rjo interroptes SW(70) to determine it an error 

occurred in U08. It ;it, control is transferred to step lOJ 

it jrll, CD'l'YPB determine• the type or card. IMT� interro

gates SW(70) to determine 1t an error occurred in CtrrtPB. 

It ;., control is tranaterred to step lOJ it f/TI, the sub

program continues at the next step. 

(5) Step 18. Thia step tranatera control to step 28, 

unless the branch has been modified at step 6 to tranater 

control to step 19. 

(6) Steps 20-27. RESCD interprets the restart card. 

IN'l'Rjo interrogates SW(70) to determine if' an error occurred 

in RESCD. If ;ti, control ia tmnaterred to step 10. other

W1.ae U04 reads the RLLBCK tape on tape A5. INTR¢a interro

gatec SW(70) to determine it an error occurred in U04. It 

OK, control ia tranaterred to step 10. Ir OPP, SW(l53)

SW(l57) and SW(l'°) are set jpP. The control number ia 

written. The B aubprogrUla are verified to be in core by 
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BARBA. The subprogram exits to RS!T4 to transfer to the 

starting address. 

(7) Steps 28-36. DftR;<l interrogates SW(ll6) to de

tel'Jll1.ne it this is a remarks card. It 1'1f, control is trans

ferred to step 7. It .'JI, Dfl'RSlo interrogates SW(l97) to 

determine it th1s is an IDT card. It �. control is trans

ferred to step '7J it ;N, II1rrYP interprets the IDT card. 

Ilfl'Rjo interrogates SW(70) to determine it an error occurred 

in ID'l'l'YP. It. ON, control 1s transferred to step 10. It 

*'• J is stepped by one and then teated to determine it the 

correct number ot IDT cards has been read. It J equals 12, 

control is tranaterred to step 82. otherwice control is 

tranaterred to atep 7. 

(8) Steps ,7.54. IMTRjo interrogates SW(ll7) to de

termine it th1s i• an EMD card. It ,., control is trana

terred to step 126. otherwise INT� interrogates SW(74) 

to determine it the input is a DOC card. It ;pp, control is 

transferred to step 17,J it ;N, Dlf/CTYP determines the DOC 

control card t7Pe. INTRja interrogates SW(70) to determine 

it an error occurred in neCTYP. It flN, control is trans

ferred to step 10. It plpp, INTR;o interrogates SW(l8) to 

determine it the R/L tape is to be processed (SW(l8) - pht). 
It pr, control is tranaterred to step 62. otherwise INTRjfa 

interrogates SW(l84) to determine it the tape is to be listed 

only (SW(18') • jJN). It /lit, control ia tranaterred to step 

67. otherwise IN'l'R� interrogates SW(l8,). It the tape ia 
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to be updated (SV(l8') • lflr), atatement � 1• �1tt•nJ 1t the 

tape 1• to be generated (SV(l8') • jfrP), atat••nt o 1• 

Wl"i't•n. SW(l74) 1• ••t "'· BARIA ver1t1•• that the B ··

prograM tore R/L proo•••1ng are 1n oore. •lft'RY trautera 

oantrol 'o proo••• RI4'APB. Step 58 1• llOd1t1ed to oont1n• 

•* atep 59. 

(9) Stepa 55-57. IDLIST 11•ts the tape reoord 1dent1-

t1oat1on. Ilft'R;o 1nterrogatea SV(70) to detenalne 1t an 

error occurred 1n IDLIST. lt '1f, control 1• tranatel'Nd to 

atep 10. otheiew1ae th• aubprogru continue• at U. next atep. 

(10) Step 58. Th1• atep 1• mod1t1ed to oont1nue at 

atep 59, 69, 77, or 87. 

(11) Step 59. Statement d 1• �1tten. 

(12) Step 60. Il'LAO 1a aet to 1dent1t1oat1on 1ntepr 

''it167. 

(l') Step 61. Tbe aul>progru ex1t• to HALT tor man

\l&l 1ntenent1on. 

(1•) Steps 62-66. IJIT� 1nterrogatea SV(l71) to d•

tera1ne 1t th9 llf/r tape 1a to M proceaaed (SV(l71) • •>· 
It _,., control 1• tranaterre� to atep 781 oth•rw1•e SV(l89) 

1• •�t '1f. I� 1nterrogatea SV(18•) to detera1ne 1t tape 

1• to a 11•t•d onl7 (SV(l8�) • ;M). It ;ti, tbe aubprograa 

cont1.mle• at tbe next atep J oth•rw1a• •oatrol 1• tranaterred 

to •t•p 10. 
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(15) Steps 67-68. State .. nt e i• written and atep 58 
ia moditied to continue at step 59. Control ia tranaterred 

to step 55. 

(16) Step 69. Statement t i• written and control ia 

tranaterred to step 6o. 

(17) Steps 10-16. IM'l'� interrogates SW(l8,). It 

the tape ia to be �ated (SW(l8') • j}e), statement g i• 

writtenJ it the tape i• to be generated, statement h ia 

written. SW(l,7) ia set ;n. BARIA ftritiea that the B 

aW>prograu tor Mir tape processing are in core. BBJft'RY 

tranatera control to proc••• Mr'l'APB. step 58 i• aoditied to 

continue at step 77 and control ia tranaterNd to step 55. 

(18) Step 77. Stataent i ia Wl'ltten and control ia 

tranaterred to atep 6o. 

(19) Steps 78-81. nn,.;G interrogates SW(l73) to de

teraine it the i11Put co.aon tapo ia to be prooesaed (SW(l7') 

• ll!f). It .,,, eon,rol ia tranaterred to step 92J it ;N, 

Ilft'Rjo interrogates SW(l84) to determine it tape ia to be 

listed onl7 (SW(l84) • ftN). It ;it, control ia tranaterred 

to step 67J it ;rP, control ia tranaterred to step 6. 

(20) Steps 82-86. statement J ia written and SW(l75) 

ia set JWp. BARBA Yeriti•• that the B aubprograaa tor input 

oo..on tape generation are 1n core. BBJft'RY tranaters control 

to process INP1'1'1'. step 58 ia moditied to continue &t step 

87 and control i• tranaterred to step 55. 
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(21) Stepa 87-91. Statement k ia written. UO� reada 

the B2 area t .. tape Al. IJfl'R;o interrogate• SW(70) to de

tera1.ne it an error occurred in UO�. It ;w, control 11. 

trenrterred to atep lOJ otherwise atep 18 is aoditied to oon

tinue at step 28. Control is tranaterred to step 7. 

(22)' Steps 92-105. LAST is aet to zero, and SW(24), 

8W(l30), SW(l�l)-SW(l50) and SW(l53)-SW(l57) are aet ""· 

IJrrft"1 interrogate• SW(75) to detel'llline it this is a DOC-ore 
card (SW(75) • j)f). It � •. control is transferred to step 

128. It ;rt, �T� procesaea the arc control card. IlftRjo 
interrogates SW(70) to determine it an error occurred in 

��. It ;w, control is tranaterred to step lOJ it._,., 

SW(,l) is aet JM. Ilft'Jtjo interrogate• SW(83) to detel'llline 

it this i• a·new target (SW(8}) • "1c). It ;rt, SW(l27)'is 

aet •· It jWP, SW(l27) is set ;N. The TOT and lm'1' card• 

are read b7 /lrC2, and the paper tape identitlcation is 

written. Step 108 is modified to continue at step 109. 

(2}) Steps 106-108. The duplicate target slot number 

IDP'l'O ia exaalned to deter11ine 1t an;r duplicate ( .... ••) 

target• haft to be set up. It there are &IQ' duplicate tar

gets, the contents ot TOID, UTDI•, TOOZ, IDOZP, and VBXTR 
oorreaponding to the duplicat� target are set equal to the 

original target. Control is moditi�d to continue at atep 

109 or 1,5. 

(24) Steps 109-11�. SW(l58) is set lht. Statement 1 
1• written, and BARBA verities that the B aubprograaa tor 
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ore mode ot operation are 1n core. ISR'l'RY tranatera con

trol to process llrcwr. T'he target t141 tor •oh ot the ten 

target• i• exaained. It it is poaitift tor &117 ot the tar

get•, control i• tranaterred to atep 115. It the tlag ia 

negatiYe tor all targets, all the tar1eta are dUllllies. 

Sta teMnt • ia written, and control ia tranaterred to step 6o. 

(25) Stepa 115•125. SW(l28) ia 1et ;., and SW(75) and 

SW(l57) are aet ;n. BARIA verit1e1 that the B aubprograaa 

tor OPC mode of operation are in· oore. mwrRY tranatera oon

trol to proc••• OPCJrl'. SW(75) 11 Ht •• and SW(l28) and 

SW(l27) are aet "'· IllOAIJf aeta \IP tM next addreaa in 

AOAI• and CIPTCJt eata1'11ahea a omok point. Arter the tar

geting kit ha• been produoed, atatement n 1a written and oon

trol ia tranaterred to atep 127. Afttr the target kit ·haa 

been produced it RISTART veritioation la requested SW(l58) 

ia aet ;rtr. BIERY transtera oontrol to prooeaa the ftrit1-

oation atep of ore .  Stat••nt o la written. 

(26) Step 126. Pile A5 la ende4. 

(27) Step 127. Tape A5 ia rewound and control 1s 

transferred to step 60. 

(28) Steps 128-1,4. IWrRJo 1nterrogatea SW(76) to d•

temine it thla ta a DOC-TOI' card (SW(78) • jl(). It ;n, 

control la tranaterred to step l�J 1t ;., the Tor control 

card is processed b7 fircTjltr. IJrl'RldQ interrogates SW(70) 

to detem1ne it an error occurred 1n ;r<:r,n. It _,., control 
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ia tranaterNd to atep lOJ it ;pp, OTC2 prooeaaea TOT an4 
lm'1' cards. Step 108 ia moditied to continue at atep 1)5 and 
control ia trmaaterred to atep 106 to teat tor duplioate 

targeta • 

. (29)' Steps 1}5-1}9. SW(,l) i• aet _,. and  SV(l58) 1a 

aet •. State•nt p ia wr1 tten, and BARIA ftritiea that tm 

B aul1progrua tor Tar mode ot operation are in core. mwtkt 
tranatera control to proceaa 9#rCJrr. Stat••nt q ia written 

and oontrol ia tranaterred to atep 126. 

(JO) Steps 140-142. nrrftjo interrogatea SV(77) to 

dete..S.. it thia ia a DOC-TAA control oard (SV(77) • •>. 
It tin, control ia tranaterred to atep 156. It •· J ia 

teated to detel"ID1ne it the correct mmuer of ID'1' oarda.baft 

been Nad. It l equals three, control ia tranaterred to 

atep 145J otberw1a• th• aubprograa oeat;laDe• at tbl nen •t•p. 

('l) Stepa 14,-144. State .. nt � 1• written. A tour 

ia stored in I.TYER, and control is tranaterred to atep 10. 

(:52) Steps 1-5-155. r>t/CTAA proo••••• tbl TAA oantrol 

oard. Ilft'� inter1optea sw(70) to deteNlne it an enor 

ooovred in D"1TAA. It •· control ia 'Vauterred to a1-p 

lOJ otblrwia• statement r i•· written. sv(15•) ia ••t • 

and SV(l75) ia set •· BARIA T•riti•• that tbl B aubpro• 

&NU tor Mir and R/L ta ta are in oore. mwnY traut•r• 

oentrol to proceaa IlfPTll'l'. SW(l5-) ia aet '1n. BAIBA nri

tiea that the B aubprograma to prooeaa 'l'AA llOd• ot opere-
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tion are in core. BBJrl'RY transtera control to proceaa TA.Alfl'. 

Statement a is written, and control i• traDaterred 'o atep 

126. 

(}}) Steps 156-170. Ilft'Rja interrogates SW(79) to 

deteraine it thi• ia a DOC-SIM control card (SW(79) - ;it). 

It ;,tP, control is tranaterred to •tep 171J it ;it, J i• 

teated to detel'lline it the correct number ot IDT cards haYe 

been read. It J i• other than three, control is transterred 

to step 1•3. D-=SIM pl'OCe•aea the SIM card. INTRll'o inter

rogates SW(70) to deteraine it an error occurred in D.flfcSIM. 

It ;., control ia tranaterred to step lOJ it jpp, statement 

t i• written. SW(l56) ia aet 1'M and SW(l75) is aet ;rtP. 
BARIA yeritiea that the B aubprograma tor Mir and R/L data 

are in core. BBJfl'RY tranaters control to proceaa IIPTN'l'. 

SW(l56) i• aet •• MSSlrl' control• the SIM and DEC tunotiona. 

State .. nt u i• written. Pile B3 i• ended and rewound and 

control ia tranaterred to step 88. 

(3•) Steps 171-180. INTRSIG interrogates SW(78) to 

determine it this is a DOC-RSD oard (SW(78) • sm). It fWP, 

statement x 1• written and the subprogram exits to HALT tor 

.. maa1 inter.ention. It ;ti, state .. nt v is written. XDBW(l) 

-XDEW(800) are initialized to zero. sw(155) i• aet �. 

BARBA Yeritiea that the B aubprogrua tor RSD mode ot opera

tion are in core. BEJITRY tranaters control to process RSDNT. 

Statement w is written and control is transferred to step 126 • .  

2-202 Changed }l Ma7 1962 
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2-121. SUBPROGRAM Ul3 (ERRPRT). ERRPRT determines the 

type of error that has occurred and prints and writes the 

appropriate error statement. The FORTRAN II reference 

statement is CALL ERRPRT. 

a. Inputs. The inputs are SW(l26) set ¢N if the en

trance was from U07, the contents of the type of error 

indicator register ITYER, and the identifier register 

IFLAG of the subprogram in which an error occurred. The 

card in BCD is in the card image area CDIO-CDill and is 

available for printout. 

b. Outputs. The outputs are the following state

ments printed and written: 

a. IFLAG= ILLEGAL ITYER SETTING ITYER = 

b. IFLAG = TA PE ERROR CHECKSUM FAILURE 

c. IFLAG= TAPE ERROR CANNOT FIND RECORD ---

d. IFLAG= FORMAT DISCRE PANCY 

e. IFLAG= 

f. IFLAG= 

g. IFLAG= 

h. IFLAG= 

----

---

---

---

----

CARD ERROR 

DATA STORED PREVIOUSLY 

SWITCH SETTING ERROR 

PRINT ERROR 

i. IFLAG = TAPE REDUNDANCY ERROR ---

j. IFLAG::: END OF FILE 

k. IFLAG = END OF TAPE LOAD TAPE PRESS START 
KEY 

1. IFLAG = MACHINE ERROR ---

m. IFLAG = THE ABOVE DEC CORRECTION CARD 
--- INDICATED IS IN ERROR 
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c. _Program Logic. FD Ul3 

(1) Step 1. ITYER is interrogated. If one or 

greater, the subprogram continues at step 4. If less than 

one, the setting of ITYER is in error and the subprogram 

continues at the next step. 

(2) Step 2. output statement a is written. 

(3) Step 3. The program exits to HALT to determine, 

through manual intervention, if the error can be corrected 

and processing continued or if the program must stop. 

(4) Steps 4-32. The following table indicates the 

output statement that is written, depending upon the 

contents of ITYER: 

Contents Type of Printout 
of ITYER Error Statement 

l CHECKSUM FAILURE b 

2 CANNOT FIND RECORD c 

3 FORMAT DISCRE PANCY d 

4 CARD ERROR e 

5 DATA STORED PREVIOUSLY f 

6 SWITCH SETTING ERROR g 

1 PRINT WHEEL ERROR h 

8 TAPE ERROR i 

9 END OF FILE j 

10 END OF TAPE k 

11 MACHINE ERROR l 

12 DECIMAL CORRECTION CARD ERROR m 

2-204 
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If !TYER contains other than the preceding, the subprogram 

continues at step 2. If ITYER contains a four or a five, 

the card image area CDIO-CDill is also printed. However 

if ITYER contains a four and the entrance was from U07 

(SW(l26) = ¢N), nothing is printed, and the subprogram 

continues at step 3. U08 prints the columns in error. If 

ITYER contains a seven, U09 prints the columns in error. 

After the output or outputs are written, the subprogram 

continues at step 3, except if !TYER contains 11 in which 

case the subprogram exits to HALT. 
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Mod F2 

2-122. SUBPROGRAM Pl9 (FUSING). FUSING computes the quan

tized parameter supplied to the re-entry vehicle fuzing 

mechanism by means of the OGE console for establishing the 

time of flight to detonation, and also computes the detona

tion point errors resulting from quantization of the fuzing 

parameter. The FORTRAN II reference statement is CALL 

FUSING. 

a. Inputs. The inputs are as follows: 

COMMON 
TAG DIMENSION rTEM SYMBOL tmrrs 

. 
FVAX 2 Current missile velocity Xmr ft/sec 
(1, l) relative to local air 

mass, X component 
• 

FVAX 2 Current missile velocity Ymr ft/sec 
(1, 2) relative to local air 

mass, Y component 
• 

FVAX 2 Current missile velocity Zmr ft/sec 
(1, 3) relative to local air 

mass, Z component 

ODPSM 2 Detonation point position x feet 
(1,1) vector, X component 

GDPSM 2 Detonation point position y feet 
(1, 2) vector, Y component 

GDPSM 2 Detonation point position z feet 
(1,3) vector, z component 

GDP SM 2 Time of flight since lift- tdet seconds 
(1, 7) off to detonation point 

GDPSM 2 Angle of velocity vecto� ]'E degrees 
(1,8) at detonation point rela-

tive to earth above local 
horizontal 

GDPSM 2 Magnitude of velocity at VE ft/sec 
(1, 9) detonation point relative 

to earth 

Changed 31 October 1962 
NH Ft8EH-J:tr.t.. .. � 
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COMK>N 
TAG DIMENSION 

GTAUC 2,9,1 
(l,K,l) 

GRESM 

GT A UC 
(1,10,1) 
GT A UC 
(1,11,1) 
FRT¢o 

GFZSM 

2,9 

2 

2 

2 

ITEM 

Puzing model coefficients 

Re-entry point summary 
data table 

Reference re-entry 
velocity 

Reference re-entry 
angle 

Conversion constant: 
radians to degrees 

Time since liftoff to 
first 25g point 

SYMBOL UNITS 

ft/sec 

0ref degrees 

deg/rad 

seconds 

b. Outputs. The outputs are as follows: 

COMK>N 
TAG DIMENSION 

IRPSG 2 t. l , 10 
(I,l,ISL�J 

GPZSM 
(I,11,1) 

GFZSM 
(I,12,1) 

GFZSM 
(I,13,1) 

GPZSM 
(I,14,1) 

GFZSM 
(I,15,1) 

2-208 

2 

2 

2 

2 

2 

ITEM 

Output fuzing parameter 
for all ten targets. 
(ISL� z current target 
slot number) 

Detonation point time 
of flight error due to 
fuzing quantization 

Horizontal target aim 
point adjustment (X com
ponent) due to fuzing 
quantization 

Horizontal target aim 
point adjustment (Y com
ponent) due to fuzing 
quantization 

Horizontal target aim 
point adjustment (Z com
ponent) due to fuzing 
quantization 

Detonation point altitude 
adjustment due to fuzing 
quantization 

SYMBOL UNITS 

tdetE seconds 

Xtap feet 

Ytap feet 

Ztap feet 

feet 

Changed 31 October 1962 
..... C OWFtiJf'N I nt1: .. 

 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



COMMON 
TAG DIMENSION 

GFZSM 
(I,16,1) 

2 

ITEM 

25g point detection time 
adjustment factor 

c. Program Logic. FD Pl9 

SYMBOL UNITS 

T seconds 

(1) Steps 1-4. If this rwi is for a Nike Zeus shot, 

the fuzing parameter t is set to one and the program con

tinues at step 8. Otherwise, expression (1) evaluates the 

25g point detonation time adjustment factor Tand expression 

(2) evaluates t. 

(2) Steps 5-8. The integer value or the fuzing para-

meter i must be from 1 to 99. If tis less than one, i is 

set equal to /':>.. one; if i is greater than 99, 1 is set equal 
/'.. to 99; if 1 is not an integer, it is rounded to the nearest 

whole number. 

(3) Steps 9-17. Because of quantization of the fuzing 

parameter, adjustment is made in the time of flight by ex

pression (3), in the horizontal position of the detonation 

point by expression (4), and in the altitude of the detona

tion point. 

(4) Steps 18-19. IFLAG is set to identification 

integer 1619. Ctn'IE is stepped by one and control is re

turned to the user subprogram. 

Changed 31 October 1962 
.. CO N�tll�6be mw1-. 
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d. Expressions. 

where 

.... 

2 

r- L i-0 

2 J ' [c {v - v #) { 1 - 1 re#) i ] L iJ rei i 
J-0 

(1) 

'1 - 1 + 2.45 [1.3 {tdet - t25g + r) - 15] (2) 

�t - (i - 'f)/3.185 (3) 
...... ..... _., ... _. 
H .., V tdetE - L (L • V tdetE ) ( 4) 

-
H • horizontal target aim point adjustment 
-
L • unit vector up representing local vertical 

V tdetE • difference between expected detonation 
point and desired detonation point 

2-210 -cd1ff1Dtn I IAL 
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Mod Fl '(? 

2-123. SUBPROGRAM P43 (GC¢NST). GC¢NST processes the ground 

guidance complex data and computes the G constants table for 

simulat :ton. The FORl'RAN II reference statement is CALL 

GCONST (IR, IL.) 

a. Inputs. The inputs are IL which defines the selected 

launch pad and IR which defines the selected radar antenna. 

The following are also inputs: 

COMMON 
TAG DIMENSION 

PRWLN 6 

PLWLN 8 

PRWLT 6,1,1 

PLWLT 8 

PRWGS 2,1 .t l 

PRWAL 2,1,1 

PLWAL 2,1,1 

FRT¢o 2 

PLWR 2 

PRWAW 2,1,1 

PR WAN 2,1,1 

ITEM 

Geographic longitudes of 
radars west of Greenwich 

Geographic longitudes of 
launch pads 

Geographic latitudes of 
radars 

Geographic latitudes of 
launch pads 

Geoidal separation of 
radar 

Altitude of radar above 
geoid 

Altitude of launch pads 
above geoid 

Conversion constant 
radians to degrees 

(180·0 = 57.295780) 
1T' 

Reference azimuth bear-
ing of launch pads 

West component - gravita-
tional anomaly at radar 

North component - gravita-
tional anomaly at radar 

Changed 15 July 1962 . . 
-Gitt FtliNif.+At: ·-� 

UNITS 

>.R degrees 

>.L degrees 

LoR degrees 

LoL degrees 

GSR feet 

hrg feet 

hL feet 

deg/rad 

Aref degrees 

w degrees 

N degrees 
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COMMON 
TAG DIMENSION 

PRMCW 4,1,1 

PRWMZ 4,1,1 

GDRAU 2 

PRWEL 4,1,1 

PRRCN 4,1,1 

ITEM 

Nominal Az code wheel 
readings when antennas 
are oriented on monolith 

Radar reference monolith 
azimuths 

Number of degrees per 
radar angular unit 
(-6.1034063 x lo-4) 

Nominal EL code wheel 
readings when antennas 
are leveled 

Range calibration 
numbers for radars A 
and B 

UNITS 

Ar«:w RAU 

AM degrees 

deg/RAU 

RAU 

RAU 

b. Outputs. The outputs are as follows: 

COMMON 
TAG DIMENSION 

PRufN 2 

PLL� 2 

PRLAT 2 

PLLAT 2 

PRC LT 2 

PRDRV 2 

PLC LT 2 

PLDRV 2 

2-212 

ITEM 

Geographic longitude of 
this radar 

Geographic longitude of 
this launch pad 

Geographic latitude of 
this radar 

Geographic latitude of 
this launch pad 

Radar geocentric lati
tude 

Radar distance to center 
of earth 

Launch pad geocentric 
latitude 

Launch pad distance to 
center of earth 

UNITS 

).R degrees 

� t 
"L degrees 

LoRT degrees 

LGLT degrees 

LCR degrees 

rr feet 

1tL degrees 

re feet 

Changed 15 July 1962 
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COMMON 
TAG DIMENSlON ITEM UNITS 

PRSCL 2 Radar sine of geocentric pure no. 
latitude 

PRCCL 2 Radar cosine of geocen- pure no. 
tric latitude 

PRSGL 2 Radar sine of geographic pure no. 
latitude 

PRCGL 2 Radar cosine of geogra- pure no. 
phic latitude 

PLSCL 2 Launch pad sine of pure no. 
geocentric latitude 

PLCCL 2 Launch pad cosine of geo- pure no. 
centric latitude 

PLSRA 2 Launch pad sine of refer- pure no. 
ence bearing 

GRXYZ 2, 3 Inertial coordinates of XR, YR' feet 
radar at time of launch ZR 

XGI 2,24 Matrix - G constants table 
for tape punching 

PLC RA 2 Launch pad cosine of ref- pure no. 
erence bearing 

c. Program Logic. FD P43 

(1) Steps 1-5. !FLAG is set to identification integer 

1643. IJ1r¢Lc computes the geocentric latitude of the radar. 

ELLRAD computes the earth ellipsoid radius at radar. The 

distance from the radar to the center of the earth is com-

puted by s\UTlrning the earth ellipsoid radius at the radar 

point, the geoidal separation of radar, and the altitude of 

radar above geoid. 

(2) Steps 6-8. LGT¢LC and ELLRAD compute the geo-

Changed 15 July 1962 2-213 
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centric latitude of the launch pad and the earth ellipsoid 

radius at launch pad. The distance from the launch pad to 

the center of the earth is computed by sununing the earth 

ellipsoid radius at the launch pad, the geoidal separation 

of launch pad, and the altitude of launch pad above geoid. 

(3) Steps 9-24. SINE and c¢sINE compute the sine and 

cosine of the following parameters: radar geocentric lati

tude, radar geographic latitude, launch pad geocentric lat

itude, and reference azimuth bearing of launch pad. R¢UND 

rounds the double-precision sine and cosine to single pre

cision. 

(4) Steps 25-26. IR is set equal to IL. If IR is 

equal to one, a computation is to be made, and the subprogram 

continues at step 27. Otherwise the G constant computations 

are excluded. CtrrIE is stepped by one, and control is re

turned to the user subprogram. 

(5) Steps 27-49. SINE and c¢SINE compute the sine 

and cosine of the geographic latitude of mean radar. R¢UND 

rounds the double-precision sine and cosine to single pre

cision. LGT¢LC and ELLRAD compute the geocentric latitude 

of mean radar and the earth ellipsoid radius at mean radar. 

The distance from the center of the earth to mean radar (RR) 

is computed. SINE and c¢SINE compute the sine and cosine of 

the mean geocentric radar ¢R. 
single-precision equivalents. 

R¢UND rounds these values to 

RR sin ¢R and � cos ¢R are 

computed and the north and west component of gravitational 
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anomaly at the radar are computed. C�SINE and SINE compute 

the cosine and sine of the current reference azimuth bearing 

of the launch pad. �UND rounds the double-precision sine 

and cosine to single precision. The XGI table of constants 

is set up. Constants G9 and Gl3 are examined. If not within 

the limits +180 degrees, then 360 degrees are added or sub

tracted, as required, to bring the constants within the limits. 

(6) Steps 50-61. Constant Gl7 is computed by use of 

expression (1) as the average range in feet to the missile 

acquisition point for the two handover complexes. If the 

nearest complex is used, the indicators are set to compute 

Gl7 by expression (2) as the time in cycles for the missile 

to reach the acquisition altitude. If the farthest complex 

is used, the indicators are set to compute Gl9 by expression 

(2) as the acquisition time. If the acquisition altitude 

l'lml of the nearest complex is zero or less, Gl8 or Gl9 is 

set to zero. The subprogram continues at step 62. If l'lml 
is greater than zero, the initial estimate of time ti to 

rise to acquisition altitude is computed by use of expres

sion (3) with hml· The nominal time ti+l is computed by use 

of expression (4). The absolute difference between ti+l and 

ti is compared with 0.001 second. If the difference is 

greater than 0.001, ti+l is recomputed using ti• ti+l" The 

iterative process is repeated until the difference is 0.001 
or less. Then ti is set equal to ti+l and either constant 

Gl8 or Gl9 is computed depending on the indicator setting. 

If the constant is zero or less, it is set to zero. The 
subprogram continues at the next step. 

Changed 15 July 1962 2-215 
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(7) Steps 62-67. The acquisition altitude hm2 for the 
second complex ls examined. If zero or less, Gl8 or Gl9 ls 
set to zero, and the subprogram continues at step 68. If 
greater than zero, time t1 ls computed by use of expression 
(3) with t\n2. The nominal time t1+1 ls computed by the 
iterative process of the preceding paragraph until the ab
solute difference between t1+1 and t1 ls less than 0.001. 
Expression (4) ls used with �2. Constant Gl8 or Gl9 ls 
computed by use of expression (5). If the constant ls zero 
or less, it ls set to zero. The subprogram continues at the 
next step. 

(8) Steps 68-69. The duplexed values of Gl7, Gl8, and 
Gl9 are set equal. CUTIE ls stepped by one and control ls 
returned to the user subprogram. 

d. Expressions. 

Gl7 • !.(�Rl + �R2) 2 
�-ha-ho 

t1 • -.../2 yarn 

ti+l - ti - kl ti
3 + k2 ti

2 - hml 
3 kl ti2 + 2 k2 ti 

0.945 ti - 1.440412 
Gl8 or Gl9 • -2.5 

0.390412 
where 

hm • distance missile moves from liftoff to 
acquisition altitude 

ha • acquisition altitude 
ho • missile altitude at liftoff 

ti+l m time for nominal missile to rise to 
acquisition altitude 

ti • initial estimate of time to rise to 
acquisition altitude 

am • average ac1celer�tion of nominal missile 
• 13.43 ft sec tincluding gravity) 

(1) 

(2) 

(3) 

(4) 

(5) 

k1 • 0.03923249 ft/sec2 nominal missile 
� ,. 5.921638 ft/sec ,. acceleration constants 
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2-124. SUBPROGRAM D48 (GIMBEX)o GIMBEX prints a notifica

tion of an excessive gimbal angle detected in TAXIALo If 

TAXIAL obtains the sine of a gimbaJ angle which is larger 

than the l'T'.aXimum allowed,, 3'/(61) is set ¢J. When this error 

is encountered,, TAXIAL compares the excessive sine with any 

previous one encountered and stores the larger of the two as 

a parameter to GIMBEX. The other two parameters,, sine of 

maximum allowed gimbal angle and time of flight since lift

off, will be set also. TAXIAL then continues normally. 

Under certain conditions,, an excescive sine of a gimbal angle 

is not considered an error. TARGET determines if GIMBEX 

should be called to print an error notification. The FORTRAN 

II reference statement is CALL GIMBEX. 

a. Inputs. The inputs as set by TAXIAL are as follows: 

COMMON 
TAG DIMENSION ITEM 

GXSNT 2 Sine of gimbal angle. 

GXLGA 2 Maximum allowable sine of a 
gimbal angle 

GXTFL 2 Time of flight since liftoff 
and occurrence of largest ex-
cessive gimbal angle 

FRTftD 2 Constant of conversion-
radians to degrees 

b. Outputs. The output is the following written state

ment: 

GIMBAL ANGLE EXCEEDED LIMIT OF DEGREES. A VALUE 
OF DEGREES WAS ENCOUNTERED AT SECONDS 
AFTER LIFT-OFF. 

2-217 
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c. Program Logic. :<'D J48. The input representing the 

excessive gimbal ant;lc �;1rn� ts converted to radians by 

ARCSIN. The maximum allowable sine of g1rnbal angle is con

verted to degrees in the same manner. The output 8tatcmcnt 

is printed and wrltten. 
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