Y

Xv(1)

Xv(2)

xv(1)
xv(1)

xv(2)

2-864

XDEW(K-3) + A

+ XDEW(K+1) « B
+ XDEW(K+5) - AA
+ XDEW(K+9) + 3B

XDEW(K-2) « A

+ YDEW(K+2) « B
+ XDEW(K+6) + AA
+ XDEW(K+10) - BB

XDEW(K-1) « A

+ XDEW(K+3) - B

+ XDEW(K+7) * AA
+ XDEW(X+1) - BB

XDEW(799) - GSYNC(1)
- PTPSP(1) - GcgbT(1,1)

XDEW(799) - GSYNC(2)
- PTPSP(2) - GCEDT(2,1)

FQUIB(1) - 1.025
XDEW(800) - GSYNC(1)

- FTPSP(1) - 6CgpT(1,2)
XDEW(800) - GSYNC(2)

- PTPSP(2) - GcdbT(2,2)

(20)

(21)

(22)

(23)

(24)

(25)
(26)

(27)

Changed 31 October 1962



2-264. SUBPROGRAM @28 (PITCH).

computations.

PITCH.

a. Inputs.

COMMON
TAG

XDEW( 554)
XDEW( 558)
XDEW( 562)
XDEW( 566)
XDEW( 246)
XDEW( 250)
XDEW( 694)
XCc(52)
XC(54)
XM(4)

XM( €0)
XS( 160)
Xs(162)
XS( 164)

ITEM

The inputs are as follows:

>Aged upon

entry

PITCH performs simplex pitch
The FORTRAN II reference statement is CALL

UNITS

pure no.
pure no.
rad/cy
ft/sec
ft/sec-cy
ft/sec-cy
cycles
rad/cy

rad/cy

cycles
rad/cy

quanta/rad
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b. Omtputs. The outputs are as follows:

COMMON
TAG ITEM UNITS
XDEW( 554) Uyk pure no.
k-1l
XDEW( 556) Uy pure no.
XDEW(558) Uzk pure no.
k-1
XDEW( 560) u, pure no.
XDEW(561 A <
XDEW (562 ©°n1 rad/cy
~ k=1
XDEW( 564) °n1 rad/cy
XDEW( 566) Yoi™ ft/sec
XDEW( 563) vDR“"l ft/sec
s k
XDEW( 570) Ong rad/cy
XDEW( 572) i ft/sec-cy
= - k
gﬁ:%g%ﬁ On quanta/cy
XDEW( 576) 1k ft/sec
XDEW( 578) X ft/sec-cy
k
XDEW( 580) A cycles
XDEW( 582) ( I/'Uy) * pure no.

2-866
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¢. Program Logic. IPLAG is set to identification integer

728. 1Items Uy» u,, Vip» Oy are aged. The attitude reference

vectors are computed as follows:

[

K k-1 k-1 k-1
Uyt = Uy " = U070 (97 = Cpg)

k k-l - - -
Up = U w U R (0,47 - )

k K
(1/Uy) = 1/uy

k

The dead-reckoned acceleration depends on the value of t

Ir ¢

>0 Mg M Mps M My
set Ik = M2 M6 "10 Ml4 M18 M22

*k
set I - M3 ﬂ7 Mll MlS M19 M2)

k
set A = M4 H8 M12 M16 M20 M24

aDRk = (Ik + iktk)/(ﬁk - tk)

The dead-reckoned velocity and the gravity turn rate are computed

as follows:

v. Kk k-1

k. Gk " k
5k

“Ng

The desired turning rate @ lin inertial space and the incre-

N
mental orders ON to be transmitted depend on the value of tk.

- (25 vy - ¥ X v 9 A ] - oy
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Ifr t¥ 1s greater set Onlk equal to set OyK equal to

than
0 6Ngk 885 (6n§ - Mg+ Cp7)
S80 6Ngk Sg, (6n§ = M29)
Mog 5Ngk S8 (5,,'1‘ - "30)
Mo6 Mx0 ©
My 0 0
Mg Sg) Sg2 (O )

The output values of 9n§ and QNK are duplexed. CUTIE is

stepped by one and control is returned to the user

subprogram.
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2-265. SUBPROGRAM Gu45 (PRCSZ).

Mod G1

PRCSﬂ processes steering

orders. The PORTRAN II reference statement 1s CALL PRCS{.

a. Inguts.

COMMON
TAG

XDEW (668)
XDEW(672)
XDEW (682)
XDEW (686 )
XDEW(230)
XDEW(232)
XDEW(574)
XDEW (660)
Xc(86)

xc(88)

XS (264)

b. Outputs.

COMMON
TAG

XDEW(662)
XDEW (664 )
XDEW (666 )
XDEW (668)

Changed 31 October 1962

The inputs are as follows:

SYMBOL
k-1
®
entry

k-1

k-1 Aged upon
eB j & p
A

k 4

The outputs are as follows:

UNITS

quanta

quanta

quanta

quanta

quanta/cy
quanta/cy
quanta/cy
quanta/cy
quanta/cy
quanta/cy

quanta

UNITS

quanta/cy
quanta/cy
quanta/cy

quanta
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COMMON
TAG

XDEW (670)
XDEW (672)
XDEW (674)
XDEW (676)
XDEW (678)
XDEW (680)
XDEW (682)
XDEW (684)
XDEW (686)
XDEW (688)
XDEW (710)

XDEW(712)

g K

c. Program Logic.

(1)

Items 8,, 8g, %5, and ¥p are aged.

UNITS
quanta
quanta
quanta
quanta/cy
quanta/cy
quanta/cy
quanta
quanta
quanta
quanta

quanta

quanta

Subprogram

PRCSﬁ performs the following expressions to process steering

orders:

. k . k
(4]

2-870

o, = (Sten 6,)C

"k v Ky
n ¥.%¢
v (Sig . ) 43

“CHRBIDERFHE.

if ]01“}<;043

1f otherwise

- ki
| C
if ‘Yl i<< 43

if otherwise

Changed 31 October 1962



st

P

EOREBERTT

0,° = (9,1 4 62k) ir |0Ak’1 + éekl<3132
GAk =[81gn(0Ak'1 + éek)] S)3p 1f otherwise

YAk = (YAk'l + iek) ifIYAk'l + i2k|<5132

¥ " =l51gn(YAk'l + ¥ K) ] 5,5, 1f otherwise

63k B (OAk ) oak-l * 6Nk) n‘lgnk : QBK-l * 6NRL<C44
63“ -[SiSn(OAk - oAk‘l + ONk)]Cuu 1f otherwise

§3k = (r,° - ka‘l -+ iNk) 1r e, - wék-l + %Nk|<cM

v kK =[st n(y K _ v k-1, v k C 1f otherwise
3 [ste A B N ey,

° k - e k. ¢« k.
8, = (SIGNF (85 )] INTF (|65 |+ 0.5)]

- o k- . o k
¥, = SIGNF (v, ), ' INTF (1‘13 | + 0.9)]

(2) The transmitted deviation rate 1s computed as

follows:

=1 - '

T | .k ¥ I
L= vy + 95 - Yy

(3) CUTIE i1s stepped by one and control 1s returned
to the user subprogram,

2-871/2-872
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‘&m Mod 61

2-266, SUBPROGRAM PO9 (RADSIM). RADSIM, in conJjunction
with DP, converts periodic missile position data from the
fiight simulator subprogram, expressed in an inertial earth-
centered rectangular coordinate system, into corresponding
missile position data, expressed in the spherical coordinate
system of the guldance radar, for use by the ground guldance

simulator subprogram,

a. Inputs. The inputs are 3s follows:

COMMON

TAG DIMENSION ITEM UNITS
FSPP4 2,3 Missile position feet
FTM4 2 Time since l1iftoff seconds

b, Outputs. The outputs are as follows:

COMMON
TAG DIMENSION TTEM UNITS
GDAE 4 2,3 D,AL,E simulated radar data Dy,A ,E;

The values of D, A, and E are stored in registers XD, XA, and

XE for 1input to the guldance simulator,

¢. Program Logiec, FD P09, DP converts onc set of mis-

sile position data from inertlial rectangular coordinates

into earth-fixed radar coordinates, A *tolerance limit test
i1s made for the missile veloclty. If elther the D or FIM4
valuecs appear wireasonable, IFLAG 1s set to 1dentification
integer 1600 and the subprogram exits to RLLBCK for return

to the previous check point, If both the D and FTM4 values

Changed 31 October 196?m 2-875



appear reasonable, the D, A. and E values are placed in
registers XD, XA, and XE for use by tne guldance simulator

and control 1s returned to the user subprogranm,

2-816 _Changed 31 October 1962




<< TRBIERTIAL

2-26T. SUBPROGRAM G46 (SGSEP). SGSEP performs signal
separation. The FORTRAN II reference statement 1s CALL SGSEP.

a. Inputs.. The inputs are as follows:

COMMON

TAG SYMBOL UNITS
XDEW( 666) o 4k qQuanta/cy
XDEW( 680) 'i'uk quanta/cy
SW( 44) Switch 44

b. Outputs. The outputs are as follows:

COMMON
TAG SYMBOL UNITS

XSTOR(1); XSTOR(?2) 04 quanta
XSTOR( 3), XSTOR( 4) o, quanta
XSTOR(5), XSTOR(6) éc quanta
XSTOR(7) , XSTOR(8) 04 quanta
XSTOR(9), XSTOR(10) Y, quanta
XSTOR(11), XSTOR(12) ¥ quanta
XSTOR(13), XSTOR(14) :’c quanta
XSTOR(15), XSTOR(16) ifd quanta

c. Program Logic. IFLAG 1s set to identification 1ntéger

746. The following expressions are performed if Sw(44) 1s @N:

. . .

ya=Yb=Yc.‘!d-0
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Oy =Oys & = 0, = 03 = 0 1r}64!£10
6, = (sign 6,) 10 1r 10 [0, < 20

6, = (sign 6,)([e,|-10)

|
G = Qd = 0 ‘
éa s 6b = (Sign éu) 10 ) if 20<|6,J < 30
6, = (sten 6,)(|6y] - 20) j
6y =0
o, = 0, =9, = (Sign 6,)10) 1r 30<|é,]

6(1 = (Sign 64)( léqi - 30))

The following expressions are per 1f SwW(44)

is @FF:
=0, =0, =04 =0 1f |§4|>2o

¥, =% - (Sign !4) 10

Y, = (Sign ¥,) 10 e |v|>%
g = (Sten ¥)( \ﬁul - 20)

ic = (Sign ;u)(§4 - 20) if otherwise
¥y =0

Vo =% =% =¥ =0 1e |9,]< 2
e, = 6, = (Sign 6,) 10 and |6y > 2¢
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o, = (sign 9,) 10 if |04|>3o

04 = (S1en 9,)([6,| - 30)

6c = (S1&n 9)(|o,| - =20 1f otherwise

Od =0

°a=°b="c"d=° 1f ‘!’“SQO
and 94 < 20

Y, = (S1gn !4) 10 if ¥,|> 10

%, = (sten ) (| ¥y - 20)

Ya = YQ = Yb =0 1f otherwlse

6c = (S1gn ;) 10 1r 64|>1o

64 = (Sign 64)(|6“J - 10)

éc = 04, 6d =0 1f otherwise

CUTIE 1s stepped by one and control 1s returned to the user

subprogram,
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2-268. SUBPROGRAM GOl (SQDEW). SQDEW forms various one-step

square root approximations. The FORTRAN II reference state-

ment is CALL SQDEW (D, B, Bl).

a. Inputs. The inputs are the D and B parameters. D is
the quantity whose square root 1s desired. B 18 the computed

square root from the previous cycle.

b. Outputs. The output is the parameter Bl which is the

square root of the parameter D,

c. Program Logic.

(1) IPLAG 18 set to identification integer 701. If D
18 negative, SQDEW exits to NEGSQR. If D 18 not negative,

the expression used 1is

D

1 1R/

(2) CUTIE is stepped by one and control 1is returned to

the user subprogram.

2-881/2-882




2-269. SUBPROGRAM G26 (STEER). STEER computes steering
filters and gain adjustment. The FORTRAN II reference state-
ment 1s CALL STEER.

a. Inputs. The inputs are as follows:

COMMON

TAG SYMBOL UNITS
XDEW (48) 7;k pure no.
XDEW (69) gik ft/sec
XDEW(71) €:k-1 ft/sec
XDEW(72) gék'l ft/sec
XDEW (73) € k-2 ft/sec
XDEW (74) _ék'z ft/sec
XDEW(76) é;k'3 ft/sec
XDEW(77) —ék ft/sec
XDEW(78) Eék ft/sec
XDEW (79) gkl £t/sec
XDEW (80) gék'l ft/sec
XDEW(81) gzk-? ft/sec
XDEW (82) éék-a ft/sec
XDEW (84) éék'3 ft/sec
XDEW(175) v <t

XDEW (183) x5k-1

XDEW (493) €K rt/sec
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COMMON
TAG

XDEW (494 )
XDEW (513)
XDEW (514)
XDEW (533)
XDEW (534)
XDEW (535)
XDEW (536)
XDEW (537 )
XDEW (539)
XDEW (540)
XDEW (541)
XDEW(542)
XDEW (543)
XDEW (544)
XDEW (545)
XDEW (546)
XDEW (547 )
XDEW (695)
XDEW (636)
Xc(61)

XC(62)

2-884

UNITS
ft/sec

rt/sec
rt/sec
quanta
quanta
quanta

quanta

quanta
quanta
quanta
quanta
quanta
quanta
quanta
quanta
quanta

cycle

cycle

rt/'aec2
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?
rt/sec?

£t/sec?

cy

cy

cy

cy

cy

cy

cy



COMMON
TAG

XC(63)
xc (65)
xc (67)
Xc(69)
Xc(71)
XC(73)
xc (78)

xs(155)
XS(156)

b. Outputs,.

COMMON
TAG

XDEW (47)
XDEW (69)
XDEW (70)
XDEW(71)
XDEW(72)
XDEW (73)
XDEW(74)
XDEW (75)
XDEW(76)

XDEW(77)

UNITS

rt/sec

rt/sec

The outputs are as follows:

UNITS

pure no.

rt/sec

rt/sec
rt/sec
rt/sec
rt/sec
rt/sec
rt/sec

rt/sec

rt/sec
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COMMON
TAG

XDEW (78)
XDEW (79)
XDEW (80)
XDE4 (81)
XDEW (82)
XDEW (83)
XDEW (84)
XDEW(230)
m(232)
XDEW (493)
InEw(513)
IDEW (533)
XDEW (53%)
IDEV(535)
XDEW(536)

XD (537 )
XDEW(538)
XDEW(539)
XDEW(540)
XDEMW (541 )

XDEW (5582)
XDEW(543)

2-886

UNITS
rt/sec

rt/sec
rt/sec
ft/sec
rt/sec

ft/sec

rt/sec

quanta/cy

quanta/cy

rt/sec
ft/sec
quanta
quanta
quanta

quanta
quanta
quanta
quanta

quanta

quanta

quanta

quanta

rt/sec2
rt/sec?
rt/sec?
rt/sec?

rt/sec?
rt/sec?

rt/sec?
ft/sec?
rt/sec?

rt/sec?

rt/sec?

cy

cy

cy

cy

cy

cy

cy



A

CTAG SYMBOL
XDEW (544) iok'l
XDEW (545) iok'e
XDEW (546) y ¥2
XDEW (547 ) iok'a
XDEW (548) iok'3
XDEW (229) 6,
XDEW (231) ilk

UONITS

quanta ft/sec? cy

quanta ft/sec? cy

quanta ft/sec? cy

quanta ft/sec? cy

quanta ft/sec? cy

quanta/cy

quanta/cy

c. Program Logic. IPLAG 1s set to i1dentification inte-

ger 726. Steering filters and gain adjustment are computed

by the following expressions:

if Tk 20, or € >S’(B' or€ >378

ok Ok
90 = !o = 0

Kk Kk
ir T, <0, €y <Sqpgr 8 C

s K
90 =
2
* E °(34+1) °
* Kk
YO = C}l tc + z c(31+i) €
3 .
+ Ei Ci3na1) %o
= k k
€z = €é
€ =€¢

+ k-1

k
¢ <578

3 .
k et
Cyy €5 + EEI C(3141) €251

c k-1
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—

-a potn i

Items €£ » E.

or 60, io are aged. In all cases

8, = (Csp - C3g %) O
'1k = (C38 - €39 tsk) ;o

CUTIE is stepped by one and control is returmed to the user

subprogram.
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2-270. SUBPROGRAM GO2 (STUP1l). STUPl sets up the guidance
site constants G(1-10) and the core constants C(1-1%); sets
switches SW(u45), sw(46), sw(48), SW(49), sWw(s2), and SW(61)
to position #FFP; and clears the V counter. The FORTRAN II

reference statement i1s CALL STUP1l.

a. Inputs. The inputs are the guldance site constants
G(1-16) in register XGI(1—§‘5, the target constants T(1-1%4)
in register XT(1-28), and system constants 8125 and S126 in
registers XS(500) and XS(352).

b. Outputs. The outputs are the guidance site constants
G(1-16) in registers XG{1-24); the core constants C{1-14) in
register XC(1-28); the initialized V counter; the settings
of switches SW(45), SW(46), Sw(48), sw(49), sW(s2), sSW(s3),
and SW(61); the q substage cycle counter NFLAG(4); and the
M subphase counter NFLAG(2).

¢. Program lLogic. IFLAG is set to identification in-

teger 702. STUP1 sets up the guidance site constants G{1-10)
and sets the duplexed core constants C(1l-14) equal to the
corresponding target constants T(1-14%). Core constant Cg

1s set to the difference (G116-Tg). If the absolute value

of Cg 1s greater than S;,g, Cg 18 set equal to the difference
Cg - (sign CB) S126; otherwise subphase counter M, substage
cycle counter q, and counter V are set to zero and switches
SW(49), SW(52), sW(S3), sWw(#5), sW(46), SW(61) are set @FP.
CUTIE 1s stepped by one and control is returned to the user

subprogram.
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2-271. SUBPROGRAM GO3 {STUP2).

STUP2 sets up 1nitial tar-

get position, components of earth rotation, coordinate

translation constants, and coordinate conversion constants,

The FORTRAN 11 reference statement 1s CALL STUPRZ2. .

a,. InEuts.

COMMON
TAG

Xxc(2)
XC(4)
Xc(6)
xc(20)
Xc(22)
XC(24)
XG(2)
XG(4)
XG(6)
XG(8)
xs(52)
FPI(2)

b, Qutputs,

COMMON
TAG

XDEW (24)
XDEW (26 )
XDEW (196)

The 1nputs are as follows:

Core constants

) Guldance constants

326 System constant

UNITS
feet
degrees
degrees
seconds
degrees
degrees
pure no.
pure no.
feet
feet
rad/sec

radians

UNITS
seconds
seconds

seconds



COMMON

TAG ITEM UNITS
XDEW (198) tfg'l seconds
XDEW (200) X feet
XDEW (204 ) Yo feet
XDEW (208 2" feet
XC(32) C6 rad/sec
XC(34) C17 rad/sec
XC(36) C18 rad/sec
Xxc(38) 019 feet
Xc(40) o0 feet
Xc(42) Coy feet
XC(48) Coy pure no.
Xc(50) Cas pure no.
XC(96) Cug pure no,
Xc(98) Cug pure nc.
NFLAG(6) Cycle counter X integer

c. Program Logic. IPFLAG is set to identification inte-

ger 703. The initial target position is caomputed as follows:

ka = Xgp c08 Cy; - Ypp 8in €3

YTk = Yg; ¢08 Cyy + 2Zpp 8in Cy,

k

Zp

= ZRE cos 012 - YRl sin 012

Z

R3 = Cy cos Cyg cos C3

2-892

e UBEIUE R TR
o B et o &




xﬁa = Cl cos Chg sin C3

Ypo = Yg3 G; - 2p3 G2
2po = 23 G + YR3 G2
YRl = YR2 cos cll + YR2 sin Cll

k k=1
tf = tf = Clo

ter= 1 " =Cp

The components of the earth's rotation are computed as

follows:
C16= Ypo 81n Cyy
017' YRy ¢08 Ci5 + 2, sln 012
C18= 2y cos Cy5 = YRy 81n Cyp
YrR3= S26

Ypo= Yp3 G
Zpo= Yp3 G2
Ypi= Ypp ¢08 Cy)
The coordinate translation constants are computed as follows:

Cls =Y

9 sin Cll

R2

Coo= Yg; cos Ci12 + Zp2 sin C)p
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Cz2i1 = ZRr2 cos Ci2 - YRy 8in Ci2

2R3 = Gy

Yro = YR3 Gy - 2g3 G,
Zr2 = 2R3 Gy + YR3 G2
YR1 = YRro cos Cj1

Coordinate conversion constants Cpy and Czs5 are defined as

Coy = cos C12
025 = 8in 012

The K cycle counter 1is cleared. In the preceding expressions,
SINE, C$SINE, and RPUKD compute the sine and cosine functions,
and round the double-precision outputs of SINE and CPSINE to
single-precision equivalents. CUTIE is stepped by one and con-
trol is returned to the user subprogram.
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2-272.

SUBPROGRAM GO4 (STUP3).

STUP3 sets up pltch program

constants, initial values of square roots, and other initial

values.
al

COMMON
TAG

xc(18)
Xc(22)
XC(24)
XC (32)
Xs(54)
XS (56)
xs(58)
XS (60)
Xs(62)
XS(64)
XsS(68)
Xs(70)
xs(72)
XS(74)
xs(76)

FPI(2)
XS (280)

b-

The FPORTRAN II reference statement is CALI, STUP3.

Inputs.

Outguts.

The inputs are as follows:

>Core constants

S31 > System constants

S
37 System constants

w

k-1
Vg

The outputs are as follows:

UNITS

degrees
degrees

degree

rad/sec

deg-sec/rad

ft/sec

sec/cy

rad/cy-deg

feet'l/2

pure no.

feet

feet?
ft/sec
pure no.
quanta/cy

radlans

ft/sec
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COMMION
TAG

XDEW (4)
XDEW(6)
XDEW(14)

XDEW(16)
XDEW (48)

XDEW (50)
XDEW (254)
XDEW (256)

XDEW (410)

XDEW (458)
XDEW(554)
XDEW (556)
XDEW (558)
XDEW (560)
XDEW (562)
XDEW (564
XDEW (566)
XDEW (568)
XDEW (588)

XDEW (590)
XDEW (624)

2-896

UNITS
feet-1/2
teet'1/2

pure no.

pure no.

integer

integer
feet
feet

feet

*

feet
pure ne.
pure no.
pure na.
pure no.
rad/cy
rad/cy
£t/sec
£t/sec
ft/sec

ft/sec

pure no.



COMMON

TAG ITEM UNITS
XDEW (626) (VR/‘V)k-l pure no.
XDEW (628) vk ft/sec
XDEW(630) vk-1 ft/sec
XDEW(508) ka'l ft/sec
XDEW (667) 6Ak guanta
XDEW(668) 0.~ quanta
XDEW(671) op" quanta
XDEW (672) op" quanta
XDEW (681 ) iAk quanta
XDEW (682) iAk quanta
XDEW (685) in quanta
XDEW(686) in guanta
XDEW (698 ) RX feet?
XDEW (700) R K1 feet?
Xc(52) Co6 rad/cy
XC(54) Co7 rad/cy
XC (88) Cyy quanta/cy
xc(90) C45 degrees

c. Program Logic.

(l) Set IFLAG to identification integer 704. The fol-
lowing expressions are performed in sequence to produce the

pitch program constants:
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«SBMICSTVEL

" - n, = sin (Cq + Ci2 + So7 Ci16)

Uy =0y = =coo (Cg+Crz2+ 327 C16)

én'l‘.én'l"l-o

k k-1

C26 = S29 C16
Ca7 = S30 C9
The initiasl values of square roots are as followa:

I .

P a S3o

Ry = By = Sy

R = Y L S35

vk - vk"l - 836
v - (ipA) T - sy

Other initializaed walues 2re 23 follows:

Cay = S3g

0;5 = C11

Tk aTKL oo
v,“ =0
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k k-1 k-24

Ypr = YpR = --- = YDR

(] k . k
OA ’OB = 0
. k . k

(2) In the preceding expressions, SINE, CHSINE, and

RGUND perform the sine and cosine functions and round the

double-precision outputs to the single-precision equivalents.

If T19 1s greater than zero, SW(45) 1s set @N; otherwise 1t

it is set @FP. CUTIE 1is stepped by one and control is re-

turned to the user subprogram.

o A R Ry e TR,
A
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