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2-106. SUBPROGRAM D15 (SQRAIT). SQRSIT evaluates the square
root of a number greater than or equal to zero. The FORTRAN

I1 reference statement 1s CALL SQRZZT (A,X).

a. Inputs. The input 1ls the duplexed double-precision
argument A, If A 1s actually single precision, the least sig-

nificant registers of A contaln zeros.

b. Outputs. The output 1s the argument X which 1s the

duplexed double-precision square root of A.

¢. Program Logic. FD D15

(1) Steps 1-4, The duplexed input 1s interrogated for
a positive, negative, or zero value., If the input 1s positive,
the subprogram continues at step 5. If the 1input 18 negative,
SQRIT exits to the error indication NEGSQR. 1If the 1input 1is
zero, the output registers are set to zero and the subprogram

performs the normal return procedure.

(2) Steps 5-11. The square root function on the FORTRAN
II system 1library tape 1s used to obtain the first square root
approximation Xg5. Constants are set for use in expression (1)
and the subprogram then evaluates the double-precision square
root based on the first approximation. Expression (1)
evaluates the square root by calling FDP, FAD and FMP to
perform the double-precision divide, add, and multiply func-
tions. The approximate square root 1s placed in the desig-

nated register., CUTIE 1s stepped by one and control 1is
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returned to the user subprogran.

d. Exgraanions.

talig g
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2-107. SUBPROGRAM P46 (SWAP). SWAP controls the time shar-
ing of subprograms in core. The FORTRAN II reference state=
ment is CALL SWAP.

a. Inputs. The inputs are the settings of the following

switches:
ITEM
SWITCH (switch in 2N state)
sw(131) Closed loop simulation i8 to
be performed
swW(132) Open loop simulation 1s to be
performed
sw(1s1) A constraint has been exceeded

b. Outputs. The outputs are the settings of the follow-

ing switches depending on the status of core:

SWITCH CONDITION ITEM
sw(17) @N B Common in core
@FF C2 subprograms in core
sw(33) gh B subprograms in core
FF Cl subprograms in core

¢. Program Logic. FD P46

(1) Steps 1.14, INTREO interrogates SW(131l) to deter-
mine 1f CIFPP 1s requested. If @FPF, control ies transferred
to step 15, If @N, UO4 reads the Cl subprograms into core
from tape Al. INTRZG 1interrogates SW(70) to determine 1if
an error occurred in UO4, If @N, control 1s transferred to
step 27. If @PP, SW(33) 18 set GPF to indicate that Cl sub-

programs are in core. UO4 reads the C2 subprograms into
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core from tape Al. INTRZ interrogates SW(70) to determine
if an error occurred in U04. If PN, controel is transferred
to step 27. If gFP, SW(17) is set ZFP to indicate C2 sub-
programa are in core. Switches SW(153)-SW(157) are set @FPP
to indicate that the subprograms for the @IC, T@T, TAA, RSD,
functions are not in core. Tape Al 1s rewound. CLgJP per-
forms closed loop missile flight simulation., SW(151) is ex-
amined to determine if a constraint has been exceeded (SW(151)
= #MN), If @N, control is transferred to step 25. Otherwise
the subprogram continues at ﬁhe next step.

(2) Steps 15-21. INTR@EO interrogates SW(132) to deter-
mine 1f PLJPP 1s to be called (SW(132) « gN), Ir @FF, con-
trol is transferred to step 25. 1If 9N, INTRFO interrogates
SW(33) to determine if the B subprograms are in core
(SW(33) = gN). If @FP, control 1s transferred to step 22,

If @N, UOM reads the Cl subprograms into core. INTREO in-
terrogates SW(70). If N, control is transferred to step 27.
Ir gFF, SW(33) 1s set @FF to indicate that Cl subprograms

are in core.

(3) Steps 22_24. 8SW(131) 1s set @¥P to indicate that

CLgdP 1s to call L@IP, Tape Al 1is rewound, @LJIP performs
open loop missile flight simulation,

(4) Step 25, BAREA verifies that the B subprograms

and B Compon are in core.

(5) Step 26. CUTIE is stepped by one and the subpro-
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gram exits to the user subprogram.

(6) Step 27. The subprogram exits to BADPT for manual

intervantion.

Changed 31 May 1962 2-157/2~158
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2-108. SUBPROGRAM D11 (TANGNT). TANGNT computes the tan-
ent of .any 'angle expressed 1n radians. The FORTRAN II

reference statement is C:LL TANGNT (B\,DX).

a. Inputs. The input 18 the duplexed argument BAa, the
positive or negative angle expressed in radians whose tan-
gent 1s to be evaluated. BA 18 expressed in single-preci-

sion floating point form of dimension two.

b. Outputs. The output is the duplexed argument DX
which 18 the tangent BA expressed in single-precision float-

ing point form of dimension two.

¢, Program Logic, FD D11l

(1) Steps 1-2. The input angle is tested, If BA =
0.032, the subprogram continues at step 4; if BA < 0.032, DX
i1s set equal to (BA)3/3 + BA and dual computation is per-
formed; i1f BA < 0,0031 DX 1s set equal to input.

(2) Step 3. CUTIE is stepped by one, and control 1s

returned to the user subprogram.

(3) Steps 4-6, SINE and CHSINE compute sin BA and
cos BA. Cos BA 1s tested. 1If cos BA=0, DX 18 set equal
to maximum (FINIT,BA); 1if cos BA # O, DX 18 set equal to

sin BA/ cos BA. The subprogram continues at step 3.
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2-109. SUBPROGRAM D15 (VCD@ZTP). VCD@TP computes the acute
angle between two input vectors and the dot product of the
vectors. The FORTRAN II reference statement is CALL VCDZTP
(BVECT ~VECT).

a. Inputs. The inputs are the duplexed vectors BVECT and
‘*"WECT. Each of these vectors is specified by three components.
BVECT and QVECT must be defined in both VECMAG and the user

subprogram by Dimension statements as requiring six registers

each.

b. Outputs. The outputs are as follows:

COMMON

TAG DIMENSION ITEM

GVMG1 2 Magnitude of vector, |Vi]

GVMG2 2 Magnitude of vector, (V2|

GCEsV 2 Cosine of angle between the
two vectors

GNGLV 2 Angle in radians between the

two vectors

c. Program Logic. FD D19

(1) 3tep 1. The dot product of the two vectors is

computed.

V1 o- V2 = (V1) (V2,) + (V1) (V2y)

+ (V1 )(v2,)
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(2) 3teps 2-4. VECMAG computes the magnitude of each
input vector in duplexed form. The cosine of the angle
between the vectors 1s determined from the vector magnitudes
and the dot product of the vectors.

cosAg vl V2
vl  vel

ARCC@S computes the angle between the vectors.

(3) Step 5. CUTIE is stepped by one and control is

returned to the user subprogram.
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2-110. SUBPROGRAM D18 (VECMAG). VECMAG computes the magni-
tude of a vector expressed in componrents of a rectangular

coordinate system. The FORTRAN Il reference statement is

CALL VECMAG (B, DA, DB, DC).

a. Inputs. The input is the duplexed argument B which
i1s a vector comprised of X, ¥, and Z components in a rectang-

ular coordinate system. B 1is of dimension six.

b. Outputs. The major output is the duplexed argument
DC, which represents the magnitude of the duplexed input vec-
tor in the same physical units as the input vector components.
The other outputs are the duplexed parameters DB and DA. DB
defines the square of DC. DA defines the square root of the

sum of the squares of the X and ¥ components of vector B,

¢. Program Logic. FD D18

(1) Steps 1-3. VECMAG sums the squares of the X and
Y coordinates of vector B, using slightly different algor-
ithms on the duplexed inputs to produce a duplexed result,
SQREPFT obtains the square root of each sum of (X2 plus Y?)

as the duplexed argument DA of the call statement for VECMAG.

(2) Steps 4-8. The duplexed argument DB is derived by
adding each 2¢ to the corresponding duplexed sum of X2 plus

¥°.

SQRZPT obtains the duplexed argument DC as the square
root of the argument DB. CUTIE is stepped by one and con-

trol i1s returned to the user subprogram,

Changed 31 October 1962 2-163/2-164

CONFIDENTIAL



el ONFDENTHAL -

2-111., SUBPROGRAM C55 (XPR@D). _XPR@D computes the cross
product of two 3-dimensional vectors. The FORTRAN II
reference statement 1s CALL XPRED (BA, BB, DC).

a. Inputs. The 1inputs are arguments BA and BB which are
duplexed 1n double-precislon floating point form. If BA and
BB are actually single precision, their least significant

registers contain zeros.

b. Outputs. The output 1s the argument DC of the above
statement. DC 1s the duplexed double-precision cross

product of the two 3-dimensional quantities.

c. Program Logic. FD C95

(1) Steps 1-6. FMP performs double-precision multi-

plication to obtain products in the following order:

Ry

Az

o
o~

P

o

AZ

Ay B,
Ay By
Ay By

where x, ¥y, and z are coordinates of the input vectors BA

and BB.

(2) Steps 7-9. FSB performs double-precision subtrac-

tion of the corresponding products:
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Ay Bz 'm Az By
Ax By - Ay Bx
(}) Step 10. CUTIE 1s stepped by one and control 1is

returned to the user subprogram,
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2-112. SUBPROGRAM D27 (XYZGE@). XYZGEf@ converts position
vectors, from the i1nertial earth-centered rectangular
coordinate system to geocentric latitude, longitude, and
altitude form. The FORTRAN II reference statement 1s CALL

XYZGE(®.

a. Inputs. The inputs are duplexed and expressed in

single-~-precision floating point form. The 1inpute are as

follows:

COMMON

TAG DIMENSION ITEM SYMBOL UNITS

FSPPS 6 Missile position vector '123 feet

GTMPL 2 Time of flight tg, since -?:; seconds
missile launch to time of
validity of missile position

PRWLN 2 Longitude of guidance radar AR degrees
west of Greenwich

G&MGA 2 Earth'!s rate of rotation Q rad/sec

b. Outputs. The outputs are duplexed and in single-
precision floating point form. The outputs for each of the

duplexed sets of inputs are as follows:

COMMON

TAG DIMENSION ITEM SYMBOL UNITS

GMLAT 2 Geocentric latitude LCP degrees
of point

GMLAN 2 Longitude of point k'p degrees
west of Greenwich

GMRAD 2 Radius of earth elllipsoid I'ep feet
at this geocentric lati-
tude

2-1617
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COMMO N

TAS DIMENS ION ITEM SYMBOL UnITS

GidD3T e Raaius vecror magnitude rp feet
vt point relative teo
center ot earts

UMALT z Jeomet.-ric aititude of n'p feet
point avove earth
eilipsoid

¢. Program Logic. FPFD 02

11} Steps 1-5, L@CALT obtains the mlssile parameters:
radius o: earth ellipsoid., radius vector magnitude, geometric
aitituce, sine of geocentric latitude, and projection of
missliie radius vector. The first three parameters are moved
1.0 reglsters specified as outputs of XYZGE¥. The projection
0 tne missile radius vector 13 used in the development of
N. 1f tnis value is zero, the registers designated to con-
tain tne result of expression {1) are set to zero, otherwise
expression (1) is evaluated. in ooth cases, ARCSIN computes
Lne arcsine of this quantity. ARCSIN also obtains the geo-~
ceatric latitude from its sine which was obtained from

WWSCALT.

{2} Steps o-/. The rotation of tne earth since 1ift-
of'f is computed as the product of time of flight since lift-
off and tne rate of rotation of the earth ntrk. The guanti-

ties so far computed are converted from radians to degrees.

(3) Steps 8-20. The evaluation of A depends on the

s3ign of the X and Y missile position coordinates.
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SIGN EXPRESSION USED
X Y
+ + 4
% - 2
= + 3

Por conditions other than the above, /A 1s set to the arcsine
of the value set in regiasters deaignated to contain the
results of expression (1). Expression (5) evaluates the
missile longitude relative to the guidance radar. A dual

computation 1s performed for these values.

(8) Steps 21-28. The longitude of the missile west
of QGreenwich 1s computed dependent upon the sign of the
longitude relative to the radar site. Expression (5), (7).
or (8) 18 used when longitude relative to the radar site is
zero, positive, or negstive, reaspectively. A dual computa-
tion 1s performed to obtain duplexed outputs for these
values., CUTIE is stepped by one and control 1i1s returned to

the user subprogram,

d. Expressions.

Iyl
Ve N
|yl

D = 180.0 - arcsine (2)
vxm? + Yh2
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lyl
O « 180.00 + arcsin 2" -
me + sz

lyl

A = 360.0 - arcsin w

Qte, + A+ .

l@tfp + 8+ Ag /300

tg, + O + g + 360|(atey + A + Ag)/360|
Qtep + O + Xp - 360 [(atg, + A + M) /360|

(3)

(&)

(5)

(6)

(N
(8)
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2-113. Bl SUBPROGRAMS.

2-114. The Subprograms jescribed in this area are mainly of
a control nature or perform computations other than those
performed during missile flight simulations. The subprograms

are as follows:

a. B@gSHL P27 Booster Shell Nominal
Impact Point

b. CDCHK Uo7 Check for All TGT., GGC,
Inputs

c. CDTYPE Ul9 Determine Card Type

d. CKPTCK D40 Establish a Check Point

e. CLggpP *#*MO2 Dummy CL@@P

f. CNSTRN PO3 Check for Exceeded Con-
straints

g. DZCNT Ull Dynamic Operational Control

ERRPRT Ul3 Utility Subprograms Error

Print

1. FPUSING P19 Determine Fuzing Parameters

J. GC@NST P43 Convert and Tabulate GGC
Data

k. GIMBEX DA8 Print excessive Gimbal
Angle

1. GMGPHT D37 Geopotential to Geometric
Altitude Conversion

m. HALT D38 System Halt

n. HERGET P33 Herget Solution of Impact
Point

o. IDLIST U38 List Record Identification
on Tape

p. INITAL P35 Initialize for Flight Sim-
ulation

q. LAZMTH D21 Estimate Launch Azimuth

LOMEWENEMae o



r. _METOTA
s. MISDIS
¢. MSONT
u. SFRINT
v. TRAIL
w. TRGTRB
X. TRJPAR
y. Uc9
2. U20
a'. Ubo
bf. U4l
¢'. @RTTP

—CONFIDENTHAL-

U39

P25

p78

SO1

P49

D16

POi
uo9

weo
uiso

us)

us?

Read, Modify . and Store
MET Data

X.Y.Z Componants of Miss
Distance

Missile System Simulation
Control

FORTRAN Library Print Sub-
program

Target Aim Point Tratl
Ad Justment Estimation

Inertial Range and Target
Bearing

Delta Matrix Search

Print Card Columns in
Error

Read One Card

Latitude Longitude Con-
version

Decimal Information Con-
version

Arite Binary Tape

®% Thiz subprogram has been written to form a linkage between
the A ard C1 areas and performs no furnction as a subprogram.

2-172



~CONFIBENTHE=

2-115. SUBPROGRAM P27 (BZZSHL), B@PFSHL uses a Herget solu-
tion for booster shell impact point determination, The

FORTRAN II reference statement 1s CALL B@@SHL,

a. JInputs. The inputs are aa follows:

COMMON
TAG DIMENSION ITEM UNITS
TAPLN 2 Target aim point longi- degrees
tude west of OGreenwich
TAPLT 2 Target aim point geo- degrees
centric latitude,
GBTSM 2,15 Booster Jettison point

suwumary data table

b, Outputs. The Outputs are as follows:

COMMON

TAG DIMENSION ITEM UNITS

FSPPS 2,3 Current single-preci- feet
sion missile position
vector

GC@PS 253 Starting point posi-
tion vector for Herget
computations

GCFVL 2,3 Starting point veloc-
1ty vector for Herget
computations

GCg™ 2 Starting point time
of flight since liftoff
for Herget computations

GCRAD 2 Earth ellipsoid radius feet
as a function of GCLAT

GTAPR 2 Stopping point radius

vector magnitude of
Herget computations

2-173
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G¥MMON
‘T4l DINMENSIQK Haety | VANITS
Sd(2y) 1 T Gt ik Vo0 et Aslicn

same side of apogee as

iaunch pad

c. Program Lo;tc.

(1) T™e vai.es of target aim point longitude west cof
Greenw!c:. 192 tariget aim point Zeocentric latituvie are

saved,

(-} T™e starting point position vector and tne zur-
ront GlnFtle-precislon missile position vector are set to
their correspondaing vaiues f'rom GBJSM table., The misslie
ve locity vectur components from (75J3 taonle arze multipited
by 0.94, and set to tne corresporciias sStarting point veloc-

ity vector componenta,

(5) Tre starting point time of filght 1s duplexed and
set to 119, and the stopping point radilus veztcr magnitude
1s duplexed and set to the duplexcue earth ellipsold radius

as a function of GOCLAT,

(4) sSwleg) 1c set PFP to zhow trat the zim point is

not on the same side of apogee as launct. pacd.

() HERGET computes tarzet sim paint, altitude, ard

the 7Feograpni: longitude and latitude.
(£) Tre values of target aim point iongitude west of

Greenwich and tarZel alm point geocentric latitude are

2-174 |
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restored.

(7)° Control 1s returned to the user sSubprogram.
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2-116. SUBPROGRAM UO7 (CDCHK). CDCHK verifies that TGT
cards or GGC cards for the function requested have been pro-
cessed, The FORTRAN II reference statement i1s CALL CDCHK.
The FAP reference instruction is TSX UO7, 4.

a. Inputs. The input 1s Sw(125) set PN for TGT card
input or SW(71) set #N for GGC card input. If the function
being processed is OTC, SW(75) 1s #N; if TOr, Sw(76) 1s &N,
UTGIT 18 the log of the TGT input cards and UGCIT is the log
of the GGC input cards. IDPTC indicates the target slot

being processed.

b. Outputs. This 1s a check program and there 1s no
output as such. If an error occurs, a statement 1s printed
and written indicating the card which 1s missing for either

target, launch pad, or radar. The output statements are:

a. TARGET CARD MISSING
b. LAUNCH PAD CARD MISSING
¢, RADAR CARD MISSING

¢. Program Logic. ¥®D UO7

(1) Steps 1-10. The contents of index registers 1, 2,
and 4 are saved. ITYER 1s set to zero, and work area CERR
and SW(126) are set #FF. PFor GGC card input, control 1s
transferred to step 19. PFor TGT card input a check 1is made
for the type of function to be performed. If TOT 1s re-
quired, the index registers are set to check for four UTGIT
registers and 12 TOT cards, If OTC i1s required, the index

Changed 31 October 1962 2-177
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registers are set to check for three UTGIT registers and

nine TOT cards. The subprogram continues at step 11 after
the index registers are set, If the input is neither GGC

nor TGT cards or if the function is neither TOT nor OTC. then
CERR 1s set @FP and control is transferred to step 2% for

return to the user subprogram.

(2) Steps 11-18. If all of the target switches are @FP,
control is transferred to step 24. If one of the target
switches 1s @N, IDPTG 1s examined to determine if the target
slot being processed corresponds to the target switch which
13 set #N, If they do not agree, the target switches are
examined to find the next target switch @N. If they agree,
the target number is stored in statement a. UTGIT is ex-
amined to determine if all the target data cards necessary
for the particular target and function were processed,
Missing card types, if any, are stored in statement a. An
HBC card check i1s made although this card was deleted. The
purpose is to provide proper indexing into the table, Work
area CERR 1s set @N. Statement a 1s printed and written.
After examining UTGIT for all the necessary cards, control

is transferred to step 24.

(3) Steps 19-28. If the function is for launcher GGC
cards, a check is made for missing launcher cards, 1if any.
If the function 1is not for launcher GGC cards, a check 1is
made for missing radar cards, if any. If all cards are not

present, control 1s transferred to step 22 for determination

2-178 Changed 31 October 1962
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of the missing launcher card(s) or to step 34 for determin-
ation of the missing radar sard(s). If all cards are pre-
sent, UGCIT 1is cleared (step 22) and the contents of the
index registers are restored. The contents of CERR are
stored 1in error indicator Sw(70) which 1s interrogated. If
#FP, control 1is returned to the user subprogram. If 2N,
ITYER and IFLAG are set, Sw(126) 1s set PN, and control 1s

returned to the user subprogram.

(4) Steps 29-33. A check i1s made in successive passes
for launcher cards LON, LAT, ALT, GSP, RAZ, and IDT. The
BCI identification of each missing card 1s placed in state-
ment ¢. CERR 13 set PN and statement ¢ 1s printed and writ-
ten for each missing card. After checking for all cards,

control 1is returned to step 22,

(5) Steps 34-37. A check 1s made in successive passes
for radar cards IDT, LON, LAT, ALT, GSP, Mmc, PVC, MONA, MONB,
MCWA, MCWB, RCNA, and RCNB. The BCI identification of each
missing card is placed in statement b. This statement is
printed and written for each missing card. After checking

for all cards, control is returned to step 22.

Changed 31 October 19-2 2-179,/2-180
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2-117. SUBPROAGRAM Ul9 (CDTYPE). CDTYPE determines the type
of control card present and sets the corresponding switch
#N. The remaining control card switches are set BFF. The
FORTRAN II reference statement is CALL CDTYPE.

a. Inputs. The input is a control card in BCD format in
the card image area CDIO-CDI15. The 1identification of the

control card is in columns 8-10.

b. Outputs. The outputs are the switch for the corres-
ponding card set @N and all other control card switches set

#PP. The switches for the control cards are as follows:

SWITCH CONTROL CARD

SW(T%) DOC - Dynamic Operation Control
SW{111) DEC - Decimal)Correction
SW(71) GGC -"Ground Guidance Complex
Sw(114) TGT - Target

sw(112) MET - Meteorological

Sw(118) RSD - RSD Timing

Sw(197) IDT - Identification

swéf'!—‘{") END - End

SW(116 REM - Remarks

sw(iéﬂ) TRA - Fransrer

Sw(119) OCT - bctal Correction

Sw(8%) RES - Restart

¢. Program Logic. PD Ul9
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(1) Steps 1-3. The contents of the index registers
are saved. IFLAGC is set to the identification integer 2119
and the error indicator switch SW(70) is set @FF.

(2) Steps 4-39. The control card type (colums 8-10
of the input card) is compared against the subprogram stored
control card types. Each control card switch is set @FF
until a match results, at which time the switch corresponding
to that control card type is set @N and the remaining
switches are set $FF. If no matching type results, the sub-
program continues at step 4¥0. The contents of the index
registers are restored and the subprogram exits to the user

subprog&ram.

(3) Steps 40-42. Columns 8-10 are indicated by setting
to one the proper bits in CLEL, storing a four in ITYER, and
setting SW(70) @N. The contents of the index registers are

restored and the subprogram exits to the user subprogram.
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2-118. SUBPROGRAM D40 (CKPTCK). CKPTCK establishes a
re-entry check polint to which the program has been run
successfully. All check polnts are established within the
B area subprograms. The FORTRAN II reference statement 1s

CALL CKPTCK (N).

a. Inputs. The 1nputs are the number of the check polint
(agreement N) and the contents of LAST, the number of the

last successfully passed check point,

b. Outputs. The output 1s the updating of LAST and
and DMPCT (Common table tape dump counter). OFTEN (the
number of RLIBCK errors since last check point) and CUTIE
(the successful computation unit tally) are set to zero.
The Common Area 1s written on tape 5 and one or more of the

following statements 1s printed and written:

(a) CHECK POINT REACHED THROUGH IMPROPER SEQUENC-
ING —
(b) CHECK POINT REACHED SUCCESSFULLY

(c) CKPTCK FAILED TO DUMP COMMON ON TAPE 5

c. Program Logic. FD D40

(1) Steps 1-4, The number N of thils check point 1is
compared with the previous check polnt 1n LAST. If N 1is
greater than IAST, the subprogram continues at step 5. If
N 1s less than LAST, output statement a 1s printed and

written. IPFIAG 1s set to 1dentification integer 440 and
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the subprogram exits to RLLBCK for return to the previous

check point,

(2) Stepa 5-14. LAST 18 set to N. CUTIE and @FTEN
are set to zero and DMPCT 1s stepped ty one. IRECR and
IFILE are set to N and five, respectively. U03 writes the
Common Area on tape 5. INTR@G interrogzatec SW(70) to de-
termine 1if an error occurred in UQ3., If @N, the subprogram
continues at step 15. If @FP, INTR@EO interrogates SW(123)
to determine 1f a tape redundancy occurred., If @N, (Sw(123)
= PN) the subprogram continues at step 15. If @FF, state-
ment b 18 printed and written. The subprogram exits to the

user subprogram.

(3) Steps 15.1€. Statement c 18 printed and written

and the subprogram exits to HALT for manual intervention.
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2-119. » SUBPROGRAM-PO3-( CNSTRN)-«  CNSTRN tests constralnt data

agalnst actual computed valuesy-and prints a statement 1f the

computed values are outslde the limits of the constralnts.

Swiltches are used for testing the constralints with the computed

list. The FORTRAN II reference statement 1s CALI, CNSTRN.

a. Inputs. The inputs are as follows:

COMMON
TAG DIMENSION ITEM

FQVAX 2 Maximum value of q(FVA)
product during re-entry

GIQVR 2 Constraint - maximum value of
(qva) between re-entry and
detonation

GRESM 2,9 Re-entry point summary data
table

GLXRA 2 Constraint - maximum re-entry
angle above local horizontal

GLNRA 2 Constraint - minimum re-entry
angle above local horilzontal

GLXRS 2 Constraint - maximum re-entry
alr speed

GLNRS 2 Constraint - minimum re-entry
alr speed

TwDA 2 Current target desired detona-
tion polnt above target

GDPSM 2,9 Final detonation point

GLMVL 2 Constraint - maximum impact
veloclity below 4500 ft altitude
(=1500)

GELVE 2 Flevatlion angle nearest VECO

UNITS

lb/ft=sec

1b/ft=sec

degrees

degrees

ft/sec

ft/sec

feet

ft/sec

radlans
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COMMON
TAG

GNQVA

GLQ B

GAQMX

GLQMX

GAQST

GIRQST

SwW(50)

sw(6e8)

Sw(12)

SW(134)

SwW( 67)
GMXQT

QLK

FRTYD
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DIMENSION
2

~CONFHBENFHt o

ITEM

Actual value of integral of
qV._ from 1liftoff to booster

Jettison

Constraint - maximum of 1in-
tegral of QV_ from liftoff
to staging

Maximum value of q during
flight prior to re-entry
vehicle separation

Constraint - maximum value of
dynamic pressure of q (=768)

Value of Q at booster jetti-
son point

Constraint - maximum value
of g during staging

If #N, A exceeded maximum an-
tenna slew rate during current
flight

If N, angle of attack has been
excessive at least once during
this flight

If @#N, Stage II fuel or LOX ex-
haustion has occurred before
vernier cutoff

If @N, look angle constraint
exceeded

If @N, gimbal angle exceeded

Time of flight since 1liftoff
of occurrence of GAQMX

Sine of smallest too-small look
angle occurring after angle has
become at least +5°

Conversion constant: Radians to
degrees (180.0/r = 57.295780)

~CONFIDERTIRC

UNITS

1b/ft
1b/ft
1b/ft2

1b/ft2
1b/rt°

1b/rt2

seconds

pure no.

deg/rad



COMMON

TAG
GLZKT

KSUNT
FUPS

FULS

ax1eg

GXLPH

GXLPT

GLAZM
PAZIM
FINIT

FCGR

b.

Outputs.

DIMENSION

2

22
252

The outputs are:

ITEM

Time of flight from 1lift-
off to GLEIK

Counter used for TARGET

Usable Stage II fuel
remaining

Usable Stage II LOX
remsining

Dynamic pressure at time
of GXLPH

Largest excessive angle of
attack so far

Time of flight since lift-
off of occurrence of GXLPH

Launch azimuth
Azimuth limits data table

Largest positive floating point
number expressible in memory

Conversion constant: msss 1in
slugs to welght at sea level

in pounds force (=32.174)

UNITS

seconds

slugs
slugs
1o/t
degrees
seconds

degrees

1lbs/slug

sw(151), set @gPFP 1if no

constraints were exceeded or set PN if constraints were ex-

ceeded; and 3W(19), set PFF if there was no i1llegal launch

azimuth or set @gN if there was illegal launch azimuth,

following written statements are also outputs:

b.

Changed 31 May 1962

___ CONFADANT it

RE-ENTRY HEATING CONSTRAINT WAS EXCEEDED.
QVA =

RE-ENTRY ANGLE OUTSIDE LIMITS.

TIME =

ANGIE =

The
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