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ABSTRACT

The Haystack pointing system can direct an antenna at selected points of an
orbit. The point selected may be the intersection of the orbit with a fixed right
ascension half plane, a fixed longitude half plane, or a fixed declination cone; in
addition a horizon-to-horizon scan along the orbit may be generated. The primary
use for this facility is in connection with radar or communication experiments with
a West Ford dipole belt. The Belt program in the pointing system, given a set of
orbital parameters and the selected schedule, generates the celestial coordinates
and their rates of change for use by other programs in the system in producing

antenna angles, range, and doppler.
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PREFACE

This document was written by C. W. Adams Associates,
575 Technology Square, Cambridge, Massachusetts, under
subcontract to Group 62 of Lincoln Laboratory, as part of

a programming effort on the Haystack Pointing System.
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I. INTRODUCTION

The Belt Celestial Computation Program (BELTP) was
written for the Univac 490 as part of the pointing system for
the Haystack radar antenna operated by Lincoln Laboratory.
Written in SPURT assembly language, the program calculates
pointing information in celestial coordinates for a selected
point of a belt in orbit around the earth, such as the West
Ford dipole belt. Basically, the program performs the calcu-
lations necessary to convert mean orbital elements which are
valid as of a certain day to instantaneous elements valid
as of the time of computation; from these it then determines
celestial coordinates and their first time derivatives of a
point on the orbiting belt according to the "schedule" (mode of
operation) of the program. The schedule selects the point on
the belt by keeping one coordinate fixed.

BELTP is divided into three main sections: the controller,
the four schedules, and the utility routines. The controller
is further divided into an initialization section and a working
section. When the initialization section is entered with
L (SYSTAT1) set to -0, the operator types in the parameters on
the on-line typewriter. When the initialization section is
entered with L(SYSTAT1l) set to +0, the operator may examine
the previous input values and, optionally, either use them
again or change them.

Each of the four schedules is divided into two distinct
subprograms. The initialization section, which is entered only
once during initialization or reinitialization, calculates the
values that are to be constant during the tracking, given the
initial input values. When the working section of a schedule
is entered, a calculation is made for the right ascension,
declination, and range for the time contained in W(CELTIME).
All routines save and restore all registers with the exception
of B7.

Errors will fall into two general classifications: the
belt is untrackable because of the physical limitations of
the radar scan, or inconsistent parameters have been specified.
If an error occurs, control will be transferred to the location
following the return jump to BELTP and the A-register will con-
tain a code indicating the nature and probable location of the
error. A normal exit will transfer control to two locations
after the return jump.




II. PROGRAM SPECIFICATIONS

Calling Sequence

RJP H(BELTP) H =L if initialization
Error return or reinitialization
Normal return H = U if normal operational

entry for the computation
of a point set

Input (via on-line typewriter)

Label Description Unit Range

A(E.R.) Semi-major axis, a (earth radii) 1 to 25

E Eccentricity, e 0 to 1~

I Inclination, 1% (degrees) 0 to 180

OMEGA Argument of perigee (degrees) -360 to +360
at epoch, uy

OMEGADOT Time derivative of (degrees/day) -90 to +90
argument of
perigee, y

DRAGON Right ascension of (degrees) -360 to +360
ascending node at
epoch, 0,

DRAGONDOT Time derivative of (degrees/day) -90 to
right ascension of
ascending node,

EPOCH Epoch (time of validity)
YEAR XXXX xxxx = year (e.g. 1965)
MONTH yy yy = month (e.g. 11)

DAY (0.000-31.999) day and decimal portion of day

FIXDEC (1) SCAN (2) FIXRA (3) FIXLONG (4)

+90




Depending on the schedule, one of the following sets is

input:
if 1 DEC
if 2 PERIOD

ARG OF LAT

if 3 RA

if 4 EAST LONG

Declination (6)
Period (1/du/dt)

First argument of
latitude point (W)

Right ascension, Q

Longitude (east is
positive)

Output (common storage)

Label

Description

(degrees) -90 to
(minutes/degree)

(degrees) -360 to

(degrees) -360 to

(degrees) -360 to

Units and Scaling

RA

DEC

SINORIENT

COSORIENT

RADIUS

DECDOT

RADOT

RADIUSDOT

Right ascension of
point of belt, «

Declination of
point of belt, 6

Sine of orientation
angle, -sinf

Cosine of orientation
angle, cosB

Radius from center of
earth to point of
belt, p

Time derivative of
declination, d6/dt

(do/dt) cosd

Time derivative of
radius, dp/dt

(Revolutions B27)

(Revolutions B27)

(B29)

(B29)

(earth radii B22)

(radians/sec B37)

(radians/sec B37)

(nautical miles/sec B2W)




Storage Areas Read

L (SYSTATI) +0 if reinitialization
-0 if initialization

W (CELTIME) Time of computation (days B28)
W (LONGITUDE) Longitude of site (degrees B20)

W (GEOCENLAT) Geocentric latitude (degrees B20)
of site

W (SIDERTIME) Right ascension of site (degrees B26)

W (ELEV) Elevation of antenna

W (FRAMES IZE) (BO)

Error Conditions

Control will be transferred to the error return. A
code will be left in the A-register indicating the nature of
the error and the routine in which it occurred.

Error
Code Program Condition

0 FIXIATI The declination is equal to 90° or 270° or
the inclination is equal to 0° or 180°.

FIXLATI The inclination of the belt is too low for
this declination. The plane of the belt
will not intersect the requested fixed de-
clination (1<8).

singd

sini = sinu>1 where § declination

b inclination
u = argument of
latitude

SINALF The sin or cos of a (right ascension) is
ALPHA greater than one. Check calculations and/or
COSALF input data.




5 BRANGE The denominator 1 + ecos (u-w) used in calculating
p is ¢.

7 PTSEL Due to an inconsistency in the data the cosl > 1
where

]

cosI’ cosCcosdcosa cosﬁr+sinacosésinarcosﬁ +

sinBsinBr r

r = angle between radius to satellite and
radius to radar site

a = right ascension
s} = declination
ar = value of right ascension of radar
br = value of declination of radar
8 BELDV Range = 0




III. SUBROUTINE DESCRIPTIONS

FIXLATI

Function
To initialize for fixed latitude schedule by permanently

calculating values for u, cosu, and sinu where u is the fixed
argument of the latitude.

Calling Sequence

RJP FIXLATI
Error return
Normal return

Input

Inclination, ¢, and declination, &.

Qutput

Fixed argument of latitude, u.

Subroutines Used

MODZ2PI, FLTPT (Univac package) , COSALF, SINALF, PTSEL

Storage Areas Read

DELTB, IISIN, IICOS, RAM, AA, EE, ZOMEGA

Storage Areas Written

DELTSIN, LLSIN, LLCOS, LL1COS, LL2COS, DELTCOS, RAMSIN,
RAMCOS, ALPHISIN, ALPHLCOS, ALPH2SIN, ALPHA2COS, DELTLCOS,
DELT2C0S, DELT1SIN, DELT2SIN, NUMPT




Error Conditions

1. If 6 = 90°, or 270° or-i = 0° or 180° control is
transferred to the error return with the A-register
equal to 0.

2. If LLSIN(=DELTSIN/IISIN) is greater than 1, an
error return results and a 1 is left in the A-register.

3. Those supplied by subroutines.




FIXLAT

Function

To calculate values of right ascension and range for
new values of argument of perigee and longitude of ascending
node.

Calling Sequence

RJP FIXLAT
Error return
Normal return

Input

Argument of perigee, w, and longitude of ascending node, Q.

Qutput

Right ascension, a, declination, 6, radius, p.

Subroutines Used

ALPHA, COSALF, RANGE, FLTPT

Storage Areas Read

LL, LLSIN, LLCOS, DELTB, IICOS, DELTCOS, AA, EE

Storage Areas Written

RAMCOS, RAMSIN, ALPHB, ALPHCOS, LAMDB

Error Conditions

Those supplied by subroutines.




FIXRATI

Function

To initialize for fixed rate schedule by calculating
initial arguments of latitude and times of calculations
for first two time points.

Calling Sequence

RJP FIXRATI
Error return
Normal return

Input
- - Gu
Period 1 = at
Output

Argument of latitude, u, and time factor of first two points.

Storage Areas Read

TIME10, TIMEl, KK, DOMEGA, RAM, SOMEGA, IISIN, IICOS, LL1

Storage Areas Written

DLLB, LL, LL1LAST, LL2LAST, TIME1LAST, TIME2LAST, LLSIN,
LLCOS, DELTSIN, DELTCOS, RAMCOS, RAMSIN, DELT1SIN,
DELT2SIN, DELT1COS, DELT2COS, ALPHA1COS, ALPHISIN,
ALPH2COS, ALPH2SIN, NUMPT, BSELSW

Error Conditions

Those sypplied by subroutines.




FIXRATE

Function
To calculate values of right ascension, a, radius, p,

and declination, &, from new values of argument of perigee,
w, and right ascension of ascending node, (2.

Calling Sequence

RJP TFIXRATE
Error return
Normal return

Input

Time value, right ascension of ascending node, (2, and
argument of perigee, w.

Output

Right ascension, a, declination, &, radius, p.

Subroutines Used

MOD2PI, ALPHB, COSALF, RANGE, FLTPT

Storage Areas Read

DLLB, IISIN, IICOS, LL1, STIME, BSELSW, AA, EE,
LL1LAST, LL2LAST, TIMELLAST, TIME2LAST, ELEV

Storage Areas Written

LL, DLLB, LL2LAST, LLLLAST, TIME2LAST, TIMELLAST, LLSIN,
LLCOS, DELTSIN, DELTCOS, DELTB, RAMSIN, RAMCOS, ALPHB,
ALPHCOS, LAMDB

Error Conditions

Those supplied by subroutines.
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FIXRAI

Function
To initialize for fixed right ascension schedule by

determining the proper quadrant to be used for latitude and
declination calculations.

Calling Sequence

RJP FIXRAI
Error return
Normal return

Input

Right ascension of ascending node, Q, argument of
perigee, w, right ascension, Q.

Output
Proper quadrant for latitude calculator (BSELSW).

Subroutines Used

MOD2PI, LAT1, LAT2, FLTPT

Storage Areas Read

ALPHB, IISIN, IICOS

Storage Areas Written

RAMSIN, RAMCOS, ALPHASW, ALPHSIN, ALPHCOS, ALPHTAN, LL,
LLSIN, DELTSIN, DELTCOS, DELT1COS, DELT1SIN, DELT2SIN,
DELT2C0S, DELT3COS, DELT3SIN, DELTY4SIN, DELT4COS, ALPHISIN,
ALPH2SIN, ALPH3SIN, ALPHUSIN, ALPHLCOS, ALPH2COS, ALPH3COS,
ALPH4COS, BSELSW

Error Conditions

Those supplied by subroutines.
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FIXRA

Function
To calculate new values of declination and radius from

current values of argument of perigee, right ascension of
ascending node, and time.

Calling Sequence

RJP FIXRA
Error return
Normal return

Input

Right ascension of ascending node, 2, argument of
perigee, W,

Output

Right ascension, a, declination, &, radius, p.

Subroutines Used

LATLl, LAT2, RANGE, FLTPT

Storage Areas Read

ALPHB, TISIN, ALPHTAN, IICOS, AA, EE, BSELSW, ALPHASW

Storage Areas Written

RAMSIN, RAMCOS, LL, LLSIN, DELTSIN, DELTB, LAMDB

Error Conditions

Those supplied by subroutines.
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FIXLONGI

Function
To initialize fixed longitude schedule by determining the

proper quadrant to be used in calculating latitude and decli-
nation.

Calling Sequence

RJP FIXLONGI
Error return
Normal return

Input
Longitude to be tracked.

OQutput

Right ascension, a.

Subroutines Used

ALPHAG, MOD2PI, FIXRAI, FLTPT

Storage Areas Read

BELCl, BELC2, BELC3, BELC4, TIME, LAMDB

Storage Areas Written

ALPHG, ALPHB, those in FIXRAI

Error Conditions

Those supplied by subroutines.
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FIXLONG

Function
To calculate new values for right ascension, radius, and

declination for current values of argument of perigee, right
ascension of ascending node, and time.

Calling Sequence

RJP FIXLONG
Error return
Normal return

Input

Argument of perigee, w, right ascension of ascending
node, Q.

Output

Right ascension, a, declination, &, radius, p.

Subroutines Used

MOD2PI, FIXRA, FLTPT

Storage Areas Read

BELCl, BELC2, BELC3, BELCY, LAMDB

Storage Areas Written

ALPHG, ALPHB, ALPHSIN, ALPHCOS, ALPHTAN, those written
by FIXRA

Error Conditions

Those supplied by subroutines.
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DATAIN

Function

To make possible the input of several parameters via the
on-line typewriter.

Calling Sequence

RJP DATAIN

Input

See input description of program specifications.

Output

Converted internal representations of the input para-
meters.

Subroutines Used

INTERCOM

Storage Areas Read

DAY, YEARMONTH

Storage Areas Written

A, E, T, SRAM, DRAM, SOMEGA, DOMEGA, VYEAR, VMONTH, VDAY,
DEC, LONG, KK, SCHSW

Method

By use of INTERCOM.

Error Conditions

None.
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PTSEL

Function

To determine I', the angle between satellite direction and
radar direction (both from earth center), evaluate:

cosl’ = cosacosécosarcosér + sinacosésinarcosé + sinésinér

Calling Sequence

RJP PTSEL
Error return
Normal return (A has code 1 to U)

Input

None,

Output

cosl', a floating-point number stored in

GAMICOS with 1 in A register, or
GAM2COS with 2 in A register, or
GAM3C0S with 3 in A register, or
GAMUCOS with 4 in A register

Subroutines Used

ALPHAG, FLTPT

Storage Areas Read

ALPH1SIN ALPH1COS DELT1SIN DELT1COS
ALPH2SIN ALPH2COS DELT2SIN DELT2COS
ALPH3SIN ALPH3COS DELT3SIN DELT3COS
ALPHYSIN ALPHUCOS DELTUYSIN DELTYCOS

LL, LAMDR, NUMPT

Error Conditions

1. Cosl™1 control transferred to error return with a
7 in the A-register.

2. Those supplied by subroutines.

16




BRANGE

Function

a(1-e®)
l+ecos (u-w)?

To evaluate: p = [u-w|s2m

Calling Sequence

RJP BRANGE
Error return
Normal return, (p has exponent in A, fraction in Q)

Input

None,

Output

Floating-point number, p, stored in RANGEB.

Subroutines Used

MOD2PI, ELTPT

Storage Areas Read

AA
EE
LL
OMEGA

Storage Areas Written

RANGEB

Error Conditions

1 + e cos(u-w) = 0 action taken through the error exit.
A 5 is left in the A-register.

17




LATI

Function

To evaluate: u = tan ' cosQtano-sin) , u<2m
tanocosisinf+cosicos()

Calling Seguence

RJP LAT1
Error return
Normal return (u has exponent in A, fraction in Q)

Input

cosl, sin(), tanma, cosi

Output

Floating-point number u stored in LL (u<2m).

Subroutines Used

FLTPT

Storace Areas Read

RAMCOS, RAMSIN, ALPHTAN, IICOS

Storage Areas Written

LL

Error Conditions

None.
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LAT?2

Function

To evaluate: wuw = tan™ ( cosQ ) , us2m
cosi siml

Calling Sequence

RJP LAT?2
Error return
Normal return (@ has exponent in A, fraction in Q)

Output

Floating-point number y stored in LL (u<2m)

Subroutines Used

FLTPT, MOD2PI

Storage Areas Read

RAMCOS, IICOS, RAMSIN

Storage Areas Written

LL (with floating-point number)

Method
A/ 1 + Kk°

where K = tan™u

19




Error Conditions

None.

20




DECLIN or SINDECLIN
(depending upon the call)

Function
To evaluate: 0 = sin™' (sinisimu)

or sind = (sinisinu)

Calling Seguence

RJP DECLIN (SINDECLIN)
Error return
Normal return (6 or sind has exponent in A, fraction in Q)

Input

sini, sinu, (both floating-point numbers).

Qutput

d or siné; floating-point numbers stored in DELTA or
DELTSIN, respectively.

Subroutines Used

FLTPT

Storage Areas Read

IISIN, LLSIN

Storage Areas Written

DELTB or DELTSIN

Error Conditions

None.
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COSALF

Function

To evaluate cosa = cosQcosu-cosisinQsinu, |cosa|<1
cosd

Calling Sequence

RJP COSALF
Error return
Normal return (cosa has exponent in A, fraction in Q)

Input

cos(l, cosu, cosi, sin), sinu, cosd

Output

Floating-point number cosa stored in ALPHCOS.

Subroutines Used

FLTPT

Storage Areas Read

RAMCOS, LLCOS, IICOS, RAMSIN, LLSIN, DELTCOS

Storage Areas Written

ALPHCOS

Error Conditions

|cosa |>1 action taken through error exit with 4 in the
A-register.

R




ALPHA or SINALF
(depending upon the call)

Function

To evaluate:

o = inflcosu +cosicos{lsinu
G = sin

cosd )

Calling Sequence

RJP ALPHA (SINALF)
Error return
Normal return (@ or sina has exponent in A, fraction in Q)

Input

sin(, cos?, sinu, cosu, cosi, cosd

Output

Floating-point number @ or sin® in ALPH or ALPHSIN,
respectively.

Subroutines Used

FLTPT, MOD2PI

Storage Areas Read

RAMSIN, RAMCOS, LLSIN, LLCOS, IICOS, DELTCOS

Storage Areas Written

ALPHB or ALPHSIN

23




Error Conditions

|sina |>1 action taken through the error exit with 2 in
the A-register if SINALF or 3 if ALPHA,

2y




ALPHAGNEW

Function

To determine a value for the right ascension at
Greenwich, ag.

Calling Sequence

RJP ALPHAG
Error return
Normal return

Qutput

Floating-point number &, with the exponent in the
A-register, also the fractioﬁ in the Q register, and the
number in ALPHG.

Subroutines Used

FLTPT

Storage Areas Read

SIDERTIME, FRAMESIZE, LAMDR, RAGREENCON

Storage Areas Written

ALPHG

25




Method

o = (SIDERTIME) - A+ (FRAMESIZE)CI
1 ,

(&) Ll F" d C( tl'xt stored 1 \( EEN( ".

1 LTUae ( 1te .

None.




MOD2PI

Function

To adjust the absolute value of an angle so that it falls
between 0 and 27, i.e., |value of number|s2m.

Calling Sequence

RJP MODZPI

Input

Floating-point number with the exponent in the A-register
and the fraction in the Q register.

Output

Floating-point number modulo 27 with the exponent in the
A-register and the fraction in the Q-register.

Storage Areas Read

None

Storage Areas Written

None

Error Conditions

None

27




BCONVERT

Function

To convert floating-point input values to correct units
compatible with the main program.

Calling Sequence

RJP BCONVERT
Normal return

Input

Values input via subroutine DATAIN in units of degrees
and portions of a day.

Output

Values in units of seconds and radians.

Subroutines Used

FLTPT

Storage Areas Read

SOMEGA, DOMEGA, SRAM, DRAM, DECT, ALPHB

Storage Areas Written

Same as above.

28




Method

radians, _ _, .
——) = X' radians
degret

second: ) = %7 spasnd
R ——mull - 5S¢ NAsS
day

Error Conditions

None.




BRESTORE

Function

To restore input values to original units so that they
may be typed out for inspection during reinitialization.

Calling Sequence

RJP BRESTORE
Normal return

Input

Values in units of seconds and radians.

Output
Values in units of days and degrees.

Subroutines Used

FLTPT

Storage Areas Read

SOMEGA, DOMEGA, DRAM, SRAM, STIME, DECT, ALPHB

Storage Areas Written

Same as above.

Method
., radians _ _,
x radians/ dagbds x' degrees
seconds _ _,
x seconds/ - x' days

30




Error Conditions

None.
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BELDV

Function

dv

To calculate the time derivative of Vs 3t

Calling Sequence

RJP BELDV
Error return
Normal return

Input

None.

Output

dv du
dt’> dt

Storage Areas Read

LL ZOMEGA
NN FACTORG6
AA DOMEGA

Storage Areas Written

\'AY% VVSIN
DV BELPROD
DU

Method

32




3; ar

du

dv dw

—_— g —

dt dt

Error Conditions

Control will be transferred to the error return if

pz=U.

The A-register will contain 8.

33




DRANGE

Function

d
To calculate the time derivative of the radius,a%3and
store it in the common storage area.

Calling Sequence

RJP DRANGE
Error return
Normal return

Input

None.

Output

%-% stored in RADIUSDOT

Storage Areas Read

AA, EE, FACTOR6, VVSIN, NMCON

Storage Areas Written

BELPROD, BELQUOT, BELDR, NMBELDR, RADIUSDOT

Method

dp _/aen -
1. dt —\ JTfi?) sin v

2. Convert g%-to fixed point nautical miles and store it
in RADIUSDOT.

Error Conditions

None.
3y




DELDELTA

Function

To calculate the fixed point value of the time derivative
of the declination, d8, and store it in the common storage area.

at

Calling Seqguence

RJP DELDELTA

Error return

Normal return
Input

None.
Output

dd stored in DECDOT

dt

Storage Areas Read

IISIN, LLCOS, DELTCOS, DU

Storage Areas Written

BELPROD, BELQUOT, DDELT, DECDOT

Method
- % - %((Sini) (cosu) /cosbd)

2. Convert g—i to fixed point and store in DECDOT

Error Conditions

None.
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DALPHA
Function
[o4
To calculate the fixed point value %E(cosa) and store

it in the common storage area.

Calling Sequence

RJP DALPHA
Error return
Normal return

Input

None.

Output

£ (coss) stored in RADOT

Storage Areas Read

DELTCOS, IICOS, DU, DRAM

Storage Areas Written

BELPROD, BELQUOT, DELALPH, RADOT

Method

1. 4o dQ | cost | du
* dt dt 00525 dt

2. Convert da (cosd) to fixed point and store it in RADOT
dt

Error Conditions

None,

36
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IV. PROGRAM VARIABLE LABELS
Input Parameters
Computer

Notation Representation Description Unit

a AA semi-major axis degrees

e EE eccentricity degrees

A IT inclination degrees
(+ 0°, 180°)

w, (omega) SOMEGA argument of perigee degrees
at epoch

w (omegadot) DOMEGA time derivative of degree/day
argument of perigee

(o (dragon) SRAM right ascension of degrees
ascending node at
epoch

Q (dragondot) DRAM time derivative of degree/day
0

epoch: year VYEAR year of validity year

month  VMONTH month of validity numeric months
(1 to 12)
day VDAY day and portion of day and decimal
day of validity portion
(0 to 31.999)

schedule SCHDSW switch to indicate
schedule (0=A, 1=B,
2=C, 3=D)

b ALPHB right ascension degrees

3] DELTB declination degrees

period KK (1/du/adt) minutes/degree

u LL1 1st argument of degrees
latitude

A LONG argument of degrees
longitude




Intermediate Values

TIME
TIME1
BLASTFLT
TIMETEMP

VMONTH ™

VYEAR”®

VDAY

BDAY®

BDAY1*

BDAYNOW®

FLTBDAY
FLTNDAY
NTIMEL
NSTIME

FLTDIFF

present time equal
to (CELTIME)

initial time equal
to (CELTIME)

initial time equal
to (CELTIME)

present time equal
to (CELTIME)

month of validity

year of validity
day and decimal
portion of validity

day number of 0 day
of VMONTH

day of year relative
to validity (present
year - VYEAR)

365 + L (DAY)

(BDAY)

(BDAYNOW)

(CELTIME) + (BDAYNOW)
(BDAY) + (VDAY)

(NTIME1) - (NSTIME)

38

*
Time values (floating-point unless indicated by )

seconds

seconds

days

days

numeric months
(0 to 12)

day and decimal
portion
(0 to 31.999)

days

days

days
days
days
days

days




Trigonometric Functions

FLTSECDIFF

CURJULDAY

CURJULDAYE "

TIME1LAST
TIME2LAST

TIMEDIFF

sini
cos i
sinl

cos(l

sind

sin26
cosd

sind,
COSd,
sind,
cosd,
sind,
Ccosdy
sind,

COSd,

IISIN
1ICOS
RAMSIN
RAMCOS
DELTSIN
DELTSIN?
DELTCOS
DELTSIN )
DELTCOS%
DELT2SIN )
DELT2COS %
DELT3SIN)
DBLTSCOS%
DELTUSIN )

)
DELTuCOS )

(FLTDIFF) seconds
current julian day

current julian day

last time point

2nd last time point

(T) - (TLAST)

1st point

2nd point

3rd point

4th point
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sinQ
cosa
sind,

cosQ,

cos0p
sin0y
cosly
sin0,
cosOy,
tana

sinu

sinu
cosu

sin u
cos 1 U
Sinp U
cosz U
sinar
cosar
sind

cosd
r

ALPHSIN
ALPHCOS
ALPH1SIN ;
ALPHLCOS )
ALPH2SIN )
ALPH2COS 3
ALPH3SIN )
ALPH3COS %
ALPHUSIN )
ALPHYCOS %
ALPHTAN
IISIN
IISIN2
11C0S
II1SIN g
111C0S )
TII2SIN %
112C0S )
ALPHRSIN
ALPHRCOS
DELTRSIN
DELTRCOS
SINCHI

COSCHI

lst point

2nd point

3rd point

U4th point

1st point

2nd point

siny

[}

cosy
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sinl (cosa

b

_Q)

VA sinxg




sinv VVSIN sin  (u - w)

cosv VVCO0S cos (u - w)

sinE EESIN 1l - e cosE sinw
VA 1-e°

cosE EECOS cosy + e

1l + e cosv

sini IISINPOS

cosT" GAMCOS cos ¥ between satellite direc-
tion and radar direction

cosl’y GAM1COS 1st point

coslp GAM2CO0S 2nd point

cosly GAM3COS 3rd point

cosly GAMYCOS 4th point

Switches and Indicators

Computer
Notation Representation Description Values
IISWITCH® is belt forward or 0 or 1
retrograde
0 - forward

1 - retrograde

UNDEARTHSW®  was last point accept- 0 or 1
able to radar?
0 -yes, 1 *no

NUMPT™ indicates to point 2 to U
selector routine how
many points are being
compared

BSELSW* point selector switch 1 to 4

contains 1, 2, 3, or 4

4l




ALPHASW*

NCODE#*

LATEM*

Computed Values

u LL
Up LLZ
dub/dt DLLB
LL1LAST
LL2LAST
a G ALPHG
6R DELTR
aR ALPHR
w ZOMEGA
Q SRAM

indicates whether long
or short formula to
calculate u

indicates whether in
initialization (or
reinitialization) or
working section

0 = init 1 - working

1 if v = 90;
0 if u 90

||

argument of latitude

2nd argument of
latitude point

time derivative of
argument of latitude

last argument of
latitude point
calculated

2nd argument of
latitude point
calculated

right ascension of
Greenwich

current declination
value

current right
ascension value

current argument
of perigee

current value of right

ascension of ascending
node
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or

or

to

to

to

to

to

to

to

to

21

2m

2m

2m

21

21

21

21




BELM

MLLAST

DV

DU

DDELT

BELDR

DELALPH

BELSQRT
NUMRAN
RAMLAST
MEGALAST

PTTEM

E - e sinE = M

last value of M

<@
KS

na\;"a/l—e2

p2

(DV) + (DOMEGA)

sinicosu
cosd

1A 3 . 3
a® [j - 3? Q - 5 51n2i) (l—ez)z:J

den

S stV =

. du = db

cosl

+mdu—d0,

V-

a(@-€°)

last value of Q
last value of w

21 (1.00273791) T
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COSCHI?2 cos® (ap - Q)

CHI ap - 0

ALPHB right ascension
(revolutions)

DELTBL declination
(revolutions)

GAMLTEMP 2 + cosl,

GAM2TEMP 2 + cosl,

GTEMPL
modified floating-point

GTEMP2 number

IIDELTDIFF declination - inclination

FACTORL A, /3p°  (1-3/2 sinfi)

FACTOR2 A, /3p°

FACTOR3 A, /P°

FACTORY 1-3/2 sirfi

FACTORS 3/2 sini

FACTOR6 JL-e

FACTORLD 1 - (FACTOR12)

FACTOR11 GM/K

EE2 e

EE2ML 1-¢

KKNCALC a (FACTORL0)

FACTOR12 (FACTORL) (/1-€)

FRAMECON (FRAMESIZE)  (7.292115847x107%)

i




RAGREENCON

FRAMEFLTPT

SIDERFLTPT

SIDERLAMDR
KRECIP

GMK
NMBELDR

PP

Cartesian coordinates

TXX
TXX1

YY

Constants
PTCON

JULYDAYO6U*

ANGCONV
TCONV

FLTONE

7.292115847x10°®

(FRAMESIZE) in
floating point

(SIDERTIME) in
floating point

(SIDERTIME) - (LAMDR)
1/ (KKNCALC)

GM/K

range in n.m.

la(1-e2)]?

p (coss) (cosa)
p (cosd)

p(cosd) (sing)

1.0027379

julian day Jan 0 1964
(2,438,394.,5)

.0174533
86,400
1

us

radians/degree

seconds/day




BEL2PI
BEL2PII
FLTTWO
FLTFOUR
CONG0
HFPI
BONE™
GM

Ay

PI
THFPI
BELTEM

A LAMDR
GLR
DYPRMO

DYPRYR

Equivalent Values

RR
ALPH
FLTTWO

WONE

46

2m

2m + 1 bit
2

y

60

/2

1
2.51744x10°
1.6235x10°
™

3n/2

5000

longitude of site
(LONGITUDE)

latitude of site
(GEOCENLAT)

table of days per
month

table of days per
year

RANGEB
ALPHB
FLTWO

FLTONE




BANGLEX THFPI

BANGLE HFPI
BEL2PI TTWPI
DELTB DECT

LLL LZERO
LAMDB LONG
TLAST TIME1LAST
DELT DECT
BELPIXX PI

Temporary Location

TIMIP
BELDIFF
BELCOS
BELPROD
BELSUM
BELQUOT
BELSTORL
BELSTOR2
MODNUM
LLY

ALPHDIFF

4z




V. FLOW CHARTS

Flow charts for the subroutines described in Section III

appear on the following pages.
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Guven'
Celtime
(time to start)

L(Sgstati)'
O(veunit) 4 (init)
Sidevtime
(of radar site)
Long'(tude
(of site)
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(Lat of site)
Framesize
(time intervals)
present day,
montk, year
|
Tnitialtize
elev=0

uneavth sw= 0

neode =0 (dsk time)
convert start time

BRESTORE
Restove
previous tn

toorg uncts

Recerves
vegd
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Recelves
ioubw"nﬂ pu:-dc
ae ,w,wh,
epoch gchedule
¢
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BELTCON
Sheet 4 of 5
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Convert paramet
to units correct
ot internal

Catlculate
Time Update Facto
Use base time
o] dan 0, {356
Present time
lan0, 1956 « X
Epock time
Jan 0, 1956=Y
%X=Y = AT

Get
table entvy

vmonth-{:-K
(epoch)

Get
day of yjear
to epoch monthi
bday s dygr mo+ K

S epoth yea
o leap yeay

Vo

Get
table entvy
year (present)
-1957 = K

Calculate
numbey of days
stnce Jan 0,

bdaynow =
(dquvr&:\vdny
[
Caleulate
table entry

v year (epock)
-1957= K

®

bday = bday+ i

©

Cateulote no.of days
from Jan 0,495
to epock month]

bda + (dypryrs
9¢ bday q

-
Calculate
no. of dagsﬁ to
epoch day § time]
ndime o v

+ bdayi

I
Calculate
do. of days to
resent time
ntime { =bday tew)
+cedime

Calﬂlla{c
update (atto(
ATV = ntimel
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I

Catculate
umrean = a(l-c’)

[ MODZPT \

BELTCON
Sheet 2 of 5
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Calculate
sintL
oSt

Get
ngttudeﬁ latitude
?(0"\ commn

stovage - convert

1
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nlast =0
t2last=epoch
tl lastz O

wlast=0

I
Calculate
p=a(i-e?)

" s

|

Calculate

Initialize
schedule C

Intialize

whedule B

Initialize

«chedule A
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Coalculate
new N, w

[n: Saste (FTas B
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MoD 2 PI
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Evror veturn
leave code
in A

Calculate
a,,p 3

Calculate
be 8) P

Caleculate

abl/’

BELTCOW
Sheet 4 of §
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Calcutlate
z:psins
Y= pcosh sind
X e 0 Cos § cosal

Catculate
cosorient, scnorient]
(05 P=sini cosa-1)
sunPeVi-co8

4st time through
Do

Calculate
dv du
ax’ dat

DRAWGE

Calculate
pdot

/DELDELTA \

Catlculate
decdot

DALPHA

Catculate
vadot

alasts o
wlast: W
Telast = TLAST
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Given.
8g.51ni, o5, O
a,e,w
stored tn cove

Calculate

s B

It
§=L,uzd0
§:-1, u=2T0
It
€= 480-1, ur % Selt
= L-180, u= 214 _
& sitnu=1{
cosu= O
Caleulate
nu = M
sin L
Ts lsinul >1)Y&S Ervor
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FIXLATI
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Calculate
{-sin?y

511\\11: sin U
sinulx stnuw

I

oS uy = Cosu
COSUg= -CoSU

Calculate
cos &

Set
toS u= cosui
stu = Snyy
Ho caleulate cos

©

COSALF

Caleulate
cosay

Coleulate

Set
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to coleuwlate
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Calculate
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Caleulate
sin a 2

N
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Set
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&g, cost,
| Cos &, a8 |

Calculate
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Cateulate

Calculate
cosa

FIXLAT
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Catculate
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Calculate
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Given
Precaleulated
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du cost, sint
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Vew input-
Time, ELEV, 0L, W
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wilast, L2Last,
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YeS @

Vo
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Undearthsw i$ Set
negat'we when elev
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LL

CARDS

es0sc0ecscevccacacscsansace

L1 ID LABEL

00000 BELTP
00001
00002 BELTP
00003
00004 BELTCON
00005
00006
00007
00010
00011
00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
0003
00035
00036
00037
00040
000u1
000u2
00043
0004
000u5
00046
ooou7
00050
00051
00052
00053
00054
€0055
00056
00057
00060
00061
00062
00063
00064

BELTP

TA STATEMENT

PROGRAM PONTON®T /1765
CALL FLTPT

U-TAG BELTC2eB8ELTCON
FD 1eBELTP

ENTRY

STR BueL(BELTCBY)
STR  BSeL({BELTCBSI
STR  B&eL(BELTCBO)
STR B7eL(BELTCBT)
STR BleL(BELTCBI)
CcL W{ELEV)

cL W{UNDEARTHSW)
CcL WINCODE)

ENT AeL(DAY)

LSH Ae3

ADD AeW(JULDAYOOW)
STR  AsW(CURJULDAYF)
ENT BuLse3

ENT  BSeCURJULDAYF
ENT B6eCURJULDAY
ENT  BT7e10

RJP  FLTPT

ENT Bue0D

ENT BAae28D

ENT BSeCELTIME

ENT  BO6eTIMETEMP
ENT B7e10

RJP  FLTPT

ENT BU®TIMETEMP
ENT BSeTCONV

ENT B&6eTIME

ENT B7e02

RJP  FLTPT

ENT Qe 36610

STR  QeU(BELTCBTX)
ENT Qe61000

STR  QeU(BELTCSwW)
RJP BRESTORE

RJP DATAIN

RJP BCONVERT

ENY AesW(VMONTH)
SUB  Ae

ENT BT7sA

ENT AeW(VYEAR)

SEL  CLeX7T77u

ENT QeaA

ENT AesW{(DYPRMO+RT)
ADD Qe0eQZERD

Jp $¢3

COM  AeS59De YMORE
ADD  Aed

STR  AeW{(RDAY)

ENT  AeU(YEARMONTH)

SPURT OUTPUT NO. 210

PONTONe7/1/65

Loc

00000
00001
00002
00003
00004
00005
00006
00007
00010
ooo11
00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
0003%
00035
00036
00037
00040
000u1
000u2
00043
0004k
00045
00046
000u7
00050
00051
00052
00053
00054
00055
00056
00057
00060
00061
00062

@eseesesssceccssssesssscse

F JKB

0064
07122
61000
16410
16510
16510
16710
16110
16030
16030
16030
11010
06000
20030
15030
12400
12500
12600
12700
65000
12400
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
10000
14020
10000
18020
65000
65000
65000
11030
21000
127170
11030
52040
10070
11037
26400
61000
04700
20000
15030
11020

Y

00002
13125
00000
0634
00635
22636
00637
00633
63054
056717
05703
63150
20003
26125
05516
00003
05516
25514
00010
06266
30000
20034
63133
o572
00010
06266
05472
06130
05466
00002
06266
36610
00640
61000
00766
35355
21255
05306
05446
02001
00000
TR
71774
00000
05177
00000
00061
00073
00001
I5474
63147

NOTES

FIRSY

INITIALIZE

CONVERT 1O FLTPT

EPOCH MONTH
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CAROS
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ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
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ENT
ENT
RJP
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ENT
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AsL(DAY)

Ao W{BDAYNOW)
A*HW(VYEAR)
A® 19570
BTeA

AeW(DYPRYR+BT)

AeW{BDAY)
AeW({BDAY])
Bue0
B5eBDAYI
B6*FLTBDAY
B7e10
FLTPT
BUSFLTBDAY

BSeVOAY
BOONSTIME
8700
FLTPT

By e0
BSeBDAYNOW
BoeFLTNDAY
B7e10
FLTPT
BueFLTNOAY
BSeTIMETEMP
B6ONTIME]
B7 =00
FLTPT
BueNTIME1
BSeNSTIMF
B6HOFLTOIFF
B701
FLTPT
BUeFLTDIFF
BS5eTCONV

BOSFLTSECDIFF

87402

FLTPY

84 2200
B5eLONGI TUDE
B&eLAMDR
87010

FLTPT
B5eGEOCENLAT
B&eGLR

FLTPT

8Y4

Bu e AMOR
B5eANGCONV

Loc

00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
ool01
00102
00103

00104
00105
00106
00107
00110
oo
00112
00113
0011k
00115
00116
oont
00120
ooi121
00122
00123
o012
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136
00137
0010
0014l
00142
00143
0014k
00145
00146

F JKB

21000
12770
11037
20010
15030
11030
21000
12170
11037
20030
15030
12400
12500
12600
12700
65000
12400

12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12800
12500
12600
12700
65000
12500
12600
65000
12400
12400
12500

Y

03645
00000
06213
63150
o5476
o5ukb
23645
30000
06213
J547u
06232
00000
06232
05500
00010
06266
05500

05450
05506
00000
06266
00000
5476
05502
00010
26266
35502
25472
05504
30000
26266
05504
35506
05512
22001
06266
05512
06130
05510
00002
06266
0002k
63320
05765
ooolo
06266
63322
06161
06266
00000
J5765
26126

NOTES

CONVERT 8DAY TD FLTPT

ADD OAYS TO CALCULATED EPOCH D
AYS



6L

CARDS

LI 10 LABEL

00151

00152
00153
00154
00155
00156
00157
00160
00161

00162
C0163
00164
00165
00166
00167
00170
00171
00172
00173
00174
00175
00176
00177
00200

00201
00202
00203
0020u
00205
00206
00207
00210
00211
00212
00213
0021y
00215
00216
00217
00220
00221
00222
00223
00224
00225
00226
00227
00230
00231
00232

00233

BELTP

TA STATEMENT

ENT
ENT
RJP
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP

ENT
ENT
RJP
STR
STR
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
rRJP
ENT
ENT
ENT
ENT
ENT
RJP

ENT

B6eLAMDR
B7e02
FLTPT
BueGLR
B6eGLR
FLTPT
BueEE
BSeEE
B6eBELPROD
B7e02

Blel

FLTPT

B4 eFLTONE
BSeBELPROD
B6eBELOIFF
B701

Alel

FLTPT
Bu«BELDIFF
BSeAA

B6 e NUMRAN
B7e02

Blel

FLTPT

Aew(Il)
QewW(lIl+l)
MOO02PI
AeW(II)
QewW(Il+l)
Buell
B6eIISIN
87«13

Blel

FLTPY
Bb6e1ICOS
B7e14

8lel

FLTPT
BueDRAM
BSeFLTSECDIFF
B4eBELPROD
87202

Blel

FLYPT
BUesSRAM
BSeBELPROD
B6 eRAM
B7«00

Blel

FLTPT

B4 *DOMEGA

SPURT QUTPUT NO. 210

PONTONe7/1/65

LocC

00167
00150
00151
00152
00153
00154
00155
00156
00157
00160
00161
00162
00163
00164
00165
00166
00167
00170
00171
00172
00173
0017y
00175
00176

00177
00200
00201
00202
00203
0020y
00205
00206
00207
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
0022y
00225
00226
00227
00230

00231

4ec00csvs0emscsccsccccsscss

F JKB

12600
12700
65000
12600
12600
65000
12400
12500
12600
12700
12100
65000
12400
12500
12600
12700
12100
65000
12400
12500
12600
12700
12100
65000

11030
10030
65000
15030
14030
12400
12600
12700
12100
65000
12600
12700
12100
65000
12400
12500
12600
12700
12100
65000
12400
12500
12600
12700
12100
65000

12400

A4

05765
00002
06266
36161
26161
06266
J5430
05430
26242
00002
30001
06266
06136
26242
06236
00001
00001
06266
06236
o5u26
06163
00002
30001
06266

05432
J5u33
03752
05432
05433
25432
25540
00013
00001
06266
05542
00014
00001
06266
a5u42
35510
06242
20002
ovool
06266
05440
26242
as5727
23000
00001
26266

25436

NOTES

CALCULATE Es$$2

X

X

X

CALCULATE 1-E$$2
X

X
X

X XEC Sus

CALCULATE as(1-Ess2)
X

X

X

CALCULATION STORED IN NUMRAN

CORRECTED I
CALCULATE SIN |

SIN 1

Cos 1

MUL RAM X SUBTRACTION

ADO STARTING a4 TJ MULT=24aMv




08

CAROS

€ ® 5 6 ¢ 6 ® 0 4 0 0 8 8 0 % 0 e @

L 10

00234
00235
00236
00237
00240
00241
00242
00243
002ub
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261

00262

00263
00264
00265

00266
00267

00270
00271
00272
00273
00274
00275
00276
oo277
00300
00301
00302
00303
00304
00305
00306
00307
00310
00311

LABEL

NSTART

SPURT OUTPUT NO. 210

BELTP PONTON®T7/1/65

TA STATEMENT

ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
RJP
STR
STR
ENT
ENT
RJP
STR
STR
PUT

PUT
cL

CcL
MOVE

PUT

PUT

NO-0P

ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT

BSeFLTSECDIFF
B6eBELPROO
8702

Ble)

FLTPT

B4 e SOMEGA
BSeBELPROD
B6e20MEGA
87«00

Blel

FLTPT
QewW(ZOMEGA+])
AsW(ZOMEGA)
MO02P§
AsW({ZOMEGA)
QeW(ZOMEGA+1)
AsH(RAM)
QeW(RAMS])
M002P I
AsW(RAM)
QeW(RAMST)
W(RAM) oW (RAMLAST)

W{RAM+ 1) o W(RAMLAST+1)

W{TLAST)
WITLAST+1)
2oNSTIMESTIME2LAST

W(ZOMEGA) eW{MEGALAST)
W(ZOMEGA+1)eW(MEGALAST+1)

CALCULATE
BUeNUMRAN
BSeB4
BbePP
B7e02
FLTPT
BN oEE
BSeEE
B6*EE2
B7e02
FLTPT
BuUeFLTONE
BS*EE2
BOeEE2MI
B7e01
FLTPT
BY4eEE2M]
B6eFACTORS

LocC

00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00262
00263
00264
00265
00266
00267
00270
ooz
00272
00273
00274
00275
00276
00217
00300
00301
00302
00303
0030%
00305
00306
00307
oo3lo
00311
00312
00313
00314
00315
00316

@e¢essec0scssesccsvsvevscan

F JKB

12500
12600
12700
12100
65000
12400
12500
12600
12700
12100
65000
10030
11030
65000
15030
14030
11030
10030
65000
15030
14030
10030
14030
10030
14030
16030
16030
10030
14030
10030
14030
10030
14030
10030
14030
12000
12400
12504
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12600

Y

05510
06242
02002
00001
06266
0Su3u
06242
05725
00000
00001
06266
05726
05725
03752
05725
05726
05727
05730
3752
05727
05730
05727
05757
05730
05760
05520
05521
05506
05522
05507
05523
05725
05761
05726
05762
00000
06163
00000
06065
00002
06266
05430
05430
06047
00002
06266
06136
06047
06051
00001
06266
06051
26037

NOTES

MUL OMEGA X SUBTRACTION

CALCULATEO OMEGA
FRAC IN Q REG
EXP IN A REG
CORRECTION OMEGA
CORRECTEO OMESA

RAM EXP IN A REG
RAM FRAC IN Q REG

IS ABS VAL RAM LESS OR =2P]
CORRECTED RAM

N FOR DOPPLERS

E$82

I-E$3%2




18

CARDS

@ % o @ & ¢ 8 0 8 ¢ 8 ® B 6 B 6 B 6 4 6 0 % & 8 6 06 9 6 0 6 0 P P 6 T K S 2 L G S e P eV O s s

L1 ID LABEL

00312 ENT
00313 RJP
00314 ENT
00315 ENT
00316 ENT
00317 ENT
00320 RJP
00321 ENT
00322 ENT
00323 ENT
0032y ENTY
00325 RJP
00326 ENT
00327 ENT
00330 ENT
00331 ENT
00332 RJP
00333 ENT
00334 ENT
00335 ENT
00336 ENT
00337 RJP
00340 ENT
00341 ENT
00342 ENT
00343 ENT
0034k RJP
00345 ENT
00346 ENT
00387 ENT
00350 ENT
00351 RJP
00352 ENT
00353 ENT
00354 ENT
00355 RJP
00356 ENT
00357 ENT
00360 ENT
00361 ENT
00362 RJP
00363 ENT
00364 ENT
00365 ENT
00366 ENT
00367 RJP
00370 ENT
00371 ENT
00372 ENT
00373 ENT
00374 RJP
00375 ENT
00376 ENT

SPURT OUTPUT NO. 210

BELTP PONTONe7/ 1765

TA STATEMENT

B7e12
FLTPT
BueIISIN
BSeIISIN
B6eIISIN2
B7e02
FLTPT

B4 ¢« THRHF
BSeIISIN2
B6sFACTORS
8702
FLTPT

B4 eFLTONE
B5eFACTORS
B6eFACTORYN
B7.01
FLTPT
ByeA2
B5ePP
B6eFACTOR3
B703
FLTPT

B4 eWONETH
BS5eFACTOR3
B6eFACTOR2
8702
FLTPT
BheFACTOR2
BSeFACTORY
B6eFACTOR]
B7+02
FLTPY

B4 eFACTOR )
BSeFACTORS
B6eFACTOR 11X
FLTPT

B4 eFLTONE
BSeFACTORTIX
B6eFACTOR 10
B7e01
FLTPT

By eAA
B85«FACTOR 10
B6eKKNCALC
8703
FLTPT

By eXKNCALC
BSeERCON
BOHOKKCM
8702
FLTIPT
BuMeFLTONE
BSeKKCM

LocC

00317
00320
00321
00322
00323
0032
00325
00326
00327
00330
00331
00332
00333
00334
00335
00336
00337
00340
00341
00342
00343
0034k
00345
00346
00347
00350
00351
00352
00353
0035k
00355
00356
00357
00360
00361
00362
00363
0036%
00365
00366
00367
00370
0037
00372
00373
0037u
00375
00376
00377
00400
00&01
00802
00403

F JKB

12700
65000
12500
12500
12600
12700
65000
12500
12500
12600
12700
65000
12500
12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12500
12500
12600
12700
65000
12800
12500
12600
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12800
12500

00012
06266
05540
05580
05670
00002
06266
06155
05670
06035
00002
06266
06136
06035
06033
00001
06266
06173
06065
06031
00003
06266
06132
06031
06027
00002
06266
06027
06033
06025
00002
06266
06025
06037
06077
06266
06136
06077
06041
00001
06266
054826
06041
06055
00003
06266
06055
06171
06075
00002
06266
06136
06075

NOTES

SQRT(1-E$82)

SINISS2

3/2 SINIsS2

1-3/2 SINISS2

A2/P882

173 (A2/P$82)

173(A2/P882)(1-3/25IN1882)

ABOVE(I-E$32)881/2

1-ABOVE

A/ABOVE

CONVERT X TO CM




8

CARDS

® ® 8 8 8 s e 6 o 6 8 & 8 e & o s s T 8 s s e s 4 s e s s e s 0 s

Ly In

00377
0ou00
0ouol
ooun2
0Nuo3
00404
cnu 05
0oL 06
oouoT
oonic
00u 11
onul1?2
oou1 s
00u 14
0oL 15
anu s
oou17
00420
oou21

00u22
00ou23
COu 24
00u2s
oou2é
oou27
004 30
aou3l
0ou 32
00433
004 34
aou 35
00436
00437
00u40
0ouuyl
00442
00uy3
LYY
00uus
00uuLb
o0ouks?
00uS0
00451
00452
00453
00uSy
00455
00us56
00us7
00460
oous1
00462

LAREL

BELTC3

BELTP

TA STATEMENT

ENT
ENT
RJP
ENT
FNT
FNT
ENT
]Ryp
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
RJP

JP

RJP
JP

ENT
ENF
ENT
RJP
ENT
ENT
RJP
ENT
ENT
RJP
ENT
ENT
4P
ENT
ENT
ENT
ENT
RJP
ENT
ENT
RJP
ENT
ENT
ENT
RJP
ENT
ENT
RJP
ENT
ENT

BoeKRECIP
B703

FLTPT

AyeGM
AS5eKRFCIP
BA el MK

8702

FLTPTY

AlieGMA
BbeFACTOR I
Brel2

FLIPT
BUeFACTOR
BSeKRECIP
B6eNN

B7e02

FLTPT

Byel (SCHDSW)
L(BELTCTAB+BUL)

BELTCERR
LIBELTCTABA+AL)
BELTCERR
BueDEL TR
AHeNELTSIN
RTel3
FLTPT
BHeDELTCOS
B7ell
FLIPT

Ba e ALPHB
AHeALPHCDS
FLTPT
BbeAL PHSIN
Blel3
FLTPTY
BUeRANGER
B5eDELTSIN
8622
B7«02
FLTPT
BSeDELTCOS
B6eTXX1
FLTPT
BUSALPHSIN
B5e¢TXX1
BbeYY
FLYPT
BUeALPHCOS
B6eTXX
FLTPT

By eAlL PHB
BSeRAM

SPURT JUTPUT NO. 210

PONTONO I/ 1705

Lac

004 Ou
00L05
O0uL0b
0nup7
(814170 L]
uoull
0oL12
SHIN
QuUu lu
Jou ¥y
0oL 16
goult?
00420
oou2l
00u22
0ou23
00424
0oues
00426

0ouz27
00430
004 31
00u32
00433
004 34
00u 35
00u 36
0ou37
00u40
00uul
00uu2
0oouu3
oouLy
00uLuS
00uu6
00uu7
00450
00451
00452
00u53
00u 54
00us55
00456
00us7
00460
oous!
00462
00us63
006y
00465
00466
ooue67

FoJxf

12600
12700
65000
12400
12500
12609
12700
65000
12409
12600
12702
45000
124800
12500
12600
12700
55001
12410
65014

61000
6501h
51000
12401
12600
12700
65000
12600
12700
65000
12400
12600
65000
12600
12700
65000
12800
12500
12600
12700
65000
12500
12600
65000
12400
12500
12600
65000
12400
12600
65000
12800
12500

Y

26057
23003
16266
D5167
206057
316061
20002
25265
26Ub 1
Jo0u3
20012
15266
Jhaud
26057
5763
JJ002
Vbbb
d5u25
20770

03761
27174
22761
5452
25550
33013
26266
35562
0001u
16266
05460
05606
06266
J5574
00013
26266
05731
35550
06023
00002
06266
35562
06017
26266
05574
06017
06021
15266
05606
06015
26266
J5460
05727

NOTES

17«

M/ K

SQRT (54/4)

N=1/K{SQRTIGM/ X))
SCHEDULE [INCICATOR
Juve TO SCHECJLE AS INDICATED

ERRUR RETURN

SET UP FOR [0S JRIENT
X




€8

eceeccsacsccccsccscssscscs SPURT OUTPUT NO. 210 e0ccscccsccssscsocncrcccns

BELTP PONTON®7/1/65
CAROS L1 10 LABEL TA STATEMENT Loc F JKB Y NOTES
. 00463 ENT B6eCHI 00470 12600 05773 X
o 00k 64 ENT 8701 00871 12700 00001 X
o 00k 65 RJP  FLTPT 00472 65000 06266 X
. 00466 ENT AeW(CHI) 00473 11030 05773 MAKE CHI MOD ! 2PI1
. 0067 ENT QeW(CHI+1) 00474 10030 0S77W X
. 00870 RJP MOO2PI 0075 65000 03752 X
o 00uT1 STR AeWICHI) 00476 15030 05773 X
. 00K72 STR  QeW(CHI+1) 00477 14030 05778 X
B 00473 ENT BleCHI 00500 12400 0S773 COS OF CHI
- 00k 74 ENT 86eCOSCHI 00501 12600 05660 X
B 0ou75 ENT BTell 00502 12700 00018 X
. 00476 RJP FLTPT 00503 65000 06266
. 00477 ENT BhelISIN 00504 12400 0SS0 SIN I X COS CHI
. 00500 ENT BSeCOSCHI 00505 12500 05660
. 00501 ENT 86eCOSCHI 00506 12600 05660 X
. 00502 ENT B7e02 00507 12700 00002 X
. 00503 RJP FLTPT 00510 45000 06266
. 00504 ENT AeW(COSCHI) 00511 11030 05660 CHECK BALUE OF COS
. 00505 SUB Ae40001APOS 00512 21600 %0001 IS COS GRTR |
. 00506 JP BELTCC 00513 61000 00531 NO
o 00507 JP $+3eAZERD 00518 60800 00S17 MAYBE
- 00510 BELTCCERR ENT Ae] 00515 11000 00011 YES
. 00511 JP BELTCERR 00516 61000 00761
. 00512 ENT  AeW(COSCHI+1)eAPOS 00517 11630 05661 CHECK FRACTION
. 00513 ce Ae 00520 15040 00000 FRACTION NEG MAKE IT +
. 00S 1M SUB ASW(FLTONE+1)eANOT 00521 21530 06137
. 00515 JpP BELTCC 00522 61000 00531
- 00516 COM A TT7eYMORE 00523 08700 00077
. 00517 JP BELTCCERR 00524 61000 00515
. 00520 ENT AeW(FLTONE+1) 00525 11030 06137
. 00521 ENT  QeW(COSCHI+1)eQPOS 00526 10230 05661
. 00522 STR  AeCPW(COSCHI+1)eSKIP 00527 15170 05661
. 00523 STR  AeW(COSCHI+1) 00530 15030 05661
. 00524 BELTCC ENT BLeCOSCHI 00531 12800 05660
. 00525 ENT B5eCOSCHI 00532 12500 05660 X
. 00526 ENT B869COSCHI2 00533 12600 0S775 X
. 00527 ENT 8702 00S3% 12700 00002 X
B 00530 RJP  FLTPT 00535 65000 06266
- 00531 ENT BUeFLTONE 00536 12400 06136 1-COS X COS
. 00532 ENT BSeCOSCHI2 00537 12500 05775 X
. 00533 ENT B6eSINCHI 00540 12600 05662 X
- 00534 ENT B87e01 00541 12700 00001 X
- 00535 RJP FLTPT 00542 65000 06266
. 00536 ENT BLeSINCHI 00543 12800 05662 SQRT OF 1-COS X COS
. 00537 ENT Bb6eSINCHI 00544 12600 05662 X
. 00540 ENT 8712 00545 12700 00012 X
. 00541 RJP  FLTPT 00546 65000 06266
. 00542 ENT BUueALPHB 00S&7 12400 058460 CONVERT TO REVOLUTIONS
. 00543 ENT B85eBEL2PI 00550 12500 06165 X
. 005uu ENT B86eALPHBI 00551 12600 05767 X
. 00545 ENT 879003 00552 12700 00003 X
. 00546 RJP  FLTPT 00553 65000 06266

00547 ENT BL4eDELTS 0055k 12400 05452 CONVERT TO REVOLUTIONS




78

CARDS

® & 8 0 0 0 O & 0 5 4 2 e 8 8 4 C 5 0 8 6 0 6 0 % 5 4 0 b 0 0 0 b s 0 0 s 2o

Ly 10

00550
00551
00552
00553
00554
00555
00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
00570
00571
00572
00573
00574
00575
00576
00577
00600
00601
00602
00603
00604
00605
00606
00607
00610
00611
00612
00613
00614
00615
00616

00617

00620
00621
00622
00623
00624
00625
00626

LABEL

SCHICON

CCHICON

BELTJUMP

BELTCS81
BELTCB&
BELTCSBS
BELTCB6
BELTCB7
BELTCB7X

SPURT OUTPUT NO. 210

BELTP PONTON®7/1/65

TA STATEMENT

ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
JP
ENT
JP
ENT
ENT
ENT
RJP
ENT
ENT
ENT
RJP
ENT
ENT
ENT
RJP
Jp
ENT
STR
cL
Jp
ENT
STR
cL
JpP
MOVE

MOVE

ENT
ENT
ENT
ENT
ENT
RPL
RPL

B6eDELTBI
B7+03

FLTPT

B4e27D
BSeALPHBI
B6eRA

B7e11

FLTPT

B4s27D
85Se0ELTB]
B6DEC

B7e11

FLTPY
AeW{SINCHI+1)eANOT
SCHICON
AeW({COSCHI+1)eANOT
CCHICON

B4 e29D
BSeSINCHI
BOeSINORIENT
FLTPT

BLe29D
BSeCOSCHI
B6eCOSORTENT
FLTPT

BLe22D

B85 eRANGEB
86«RADIUS
FLTPT

BELTJUMP
Ae3TTTTITTTTT
A*W(COSORIENT)
W(SINORIENT)
BELTJUMP
Ae3TTTTTTTTT
A*W(SINORIENT)
W(COSORIENT)
BELTEMSW
2¢TLASTeT IME2LAST

20 TIMESTLAST

810

Ble0

850

860

870

Y+ 1eL(BELTCON)eSKIP
Y+ 1oL (BELTC2) »SKIP

Loc

00555
00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
00570
00571
00572
00573
00574
00575
00576
00577
00600
00601
00602
00603
00604
00605
00606
00607
00610
00611
00612
00613
00614
00615
00616
00617
00620
00621
00622
00623
00624
00625
00626
00627
00630
00631
00632
00633
00634
00635
00636
00637
00640
006u1

F JK8

12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
11530
61000
11530
61000
12400
12500
12600
65000
12400
12500
12600
65000
12400
12500
12600
65000
61000
11030
15030
16030
61000
11030
15030
16030
61000
10030
14030
10030
14030
10030
14030
10030
14030
12100
12400
12500
12600
12700
36110
36110

Y

05771
00003
06266
00033
05767
63002
ooot!l
06266
00033
05771
63003
00011}
06266
05663
00613
05661
00617
00035
35662
63064
06266
00035
05660
63065
06266
00026
05731
63006
06266
00622
07734
53065
63064
00622
07734
63064
63065
01000
05520
05522
05521
05523
05466
05520
05867
05521
00000
00000
00000
00000
00000
00002
006ku

NOTES

X
X

> X x

x > x

X
X

CONVERT RADIUS TO FIXED PT.
X
X




c8

CARDS

L1 1o

00627
00630
00631
00632
00633
00634
006135
00636
00637
00640
00sL1
00682

006K3
00buLYy
006LS
00646
00647
00650
00651
00652
00653
00654
00655
00656
00657
00660
00661
00662
00663
00664
00665
00666
00667
00670
00671
00672
00673
006TH
00675
00676
00677
00700
00701

00702
00703
00708
00705
00706
00707
00710
00711

BELTP

LABEL TA STATEMENT
JP BELTCON
JP BELTC2
ENTRY
STR BlsL(BELTCB)
STR BusL(BELTCBA)
STR BSeL(BELTCBS)
STR BoeL(BELTCBS)
cL Qe
ENT Q12000
STR  QeU(BELTCSW)
STR  QeUIBELTCB7X)
PUT  1eW(NCOOE)

BELTC2

ENT B4e280D

ENT BSeCELTIME

ENT B6eTIME

ENY B7e10

RJP FLTPT

ENY Bue=TIME

ENT B5=TCONYV

ENT Bo6eTIME

ENT 87202

RJIP  FLTPT
SYSTARTI ENT BueTIME

ENT BSeTLAST

ENT B6=BELDIFF

ENT B7e0)

ENT Blel

RJP  FLTPT

ENT BUeBELOIFF

ENT 85eDRAM

ENT B6*BELPROD

ENT 87e02

ENT B81e)

RJP  FLTPT

ENT B4 eBELPROD

ENT BSeRAMLAST

ENT B6eRAM

ENT 8700

ENT Blel

RJP  FLTPT

RSH AQe300

ENT AsW(RAM)

RJP MOD2PI

STR AsW(RAM)
STR QeW(RAM+1)
ENT BueTIME
ENT BS5eTLAST
ENT B6eBELDIFF
ENT 8701

ENT 81le]

RJP FLTPT

SPURY OUTPUT NO. 210
PONTON®7/1/65

Loc

00642
00643
D0buN
00645
00686
006u7
00650
00651
00652
00653
00656
00655
00656
00657
00660
00661
00662
00663
00644
00665
00666
00667
00670
00671
00672
00673
00674
00675
00676
00677
00700
00701
00702
00703
00704
00705
00706
00707
00710
ooril
00712
00713
0071N
00715

00718
00717
00720
00721
00722
00723
00724
00725

e eevecessecssvsessvcccncse

F JXB8 Y NOTES
61000 00002
61000 006k
61000 00000
16110 00633
16810 0063N
16510 00635
16610 00636
10000 00000
10000 12000
14020 00766
18020 00640
10000 00001
18030 05703
1200 00034
12500 63133
12600 058466 X
12700 00010 X
65000 06266
12500 05466
12500 06130
12600 05866 X
12700 00002

65000 06266 X
12800 05Kk66
12500 05520
12600 06236
12700 00001
12100 00001
65000 06266
12500 06236
12500 05uM2
12600 06282
12700 00002
12100 00001
65000 06266
12500 06282
12500 05757
12600 05727
12700 00000
12100 00001
65000 06266
03000 00036
11030 05727
65000 03752

NEXT POINT ENTRY

CONVERT TO SECONDS

MUL SUBT X DERIV OF RAM

CALCULATED RAM

RAM FRAC IN QRES

RAM EXP 1 ARES

NUMBER MUST BE BETWEEN DR =0 A
ND 2P1

15030 05727 CORRECTED RAM
18030 05730
12500 05866
12500 05520
12600 06236
12700 00001
12100 00001
65000 06266

CALCULATE NEW OMEGA

SUB T-TLAST




98

CARDS

Ll o

00712
00713
007 Ik
00715
00718
00717
00720
00721
00722
00723
00724
00725
00726
oorar
00730
00731
00732
00733

00734
00735
00736

00737
007480
007k1
00Th2
00743
00T hn
00745
007hé
00787
00750
00751
00752
00753
00754
00755
00756
00757
00740
00761
00762
00763
00764
00765
00766
00767
00770
00771
00772

LABEL

BELTCERR

BELTCSW

BELTCTAB

BELTCTABA

BELTEMSW

BELOV

BELTP

TA STATEMENT

ENT
ENT
ENT
ENY
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
RJP
STR
STR
PUT

PUT
PUT
PUT

ENT
JP

ENT
ENT
ENT
ENT
ENT
Je

OOOOOOOO%

RJP
JP
RJP
JP
RJP
JP
RJP
JP
JpP

ENTRY

STR

B4 eBELDIFF
BSeDOMEGA
B46«BELPROD
B702

Blel

FLTPT

Bh eMEGALAST
B85e8ELPROD
B6eZOMEGA
8700

Ble)

FLTPT
AeW(ZOMEGA)
QeN(ZOMEGA+1)
MO02P1
AeW(ZOMEGA)
QeW(ZOMEGA+1)
WIRAM)aW (RAMLAST)

W(RAM+) )oWIRAMLAST+1)
W(ZOMEGA)W(MEGALAST)
WIZOMEGA+ 1) oW (MEGALAST+1)

BheL {SCHOSW)
BELTC3
BheL(BELTCBAN)
BSeL(BELTCBS)
B6eL(BELTCBS)
BT7eL(BELTCBT)
BleL(BELTCBI)
BELTCON
BELTC2
FIXLATI
FIXRATI
FIXRAI
FIXLONGI
FIXLAT
FIXRATE
FIXRA
FIXLONG
BELDV
BELTCERR
ORANGE
BELTCERR
DELDELTA
BELTCERR
DALPHA
BELTCERR
BELTJUNMP+ 1

B el (BELDVBL)

SPURT OUTPUT NO.
PONTONeT/ 1765

210

LoC

00726
oor27
00730
00731
00732
00733
00734
00735
00736
00737
00740
00741
00742
00743
00T&b
00745
00746
00747
00750
00751
00752
00753
0075k
00755
00756
00757
00760
00761
00762
00763
00768
00765
00766
00787
00770
007N
00772
00773
0077h
00775
00776
ooTT?
01000
01001
01002
01003
01004
01005
01006
01007
01010
01011
01012

@eeeconaceececccessscacance

F JK8

12600
12500
12600
12700
12100
65000
12400
12500
12600
12700
12100
65000
11030
10030
65000
15030
14030
10030
14030
10030
14030
10030
14030
10030
14030
12810
61000
12810
12510
12610
12710
12110
61000
61000
00000
00000
00000
00000
00000
00000
00000
00000
65000
61000
65000
61000
65000
61000
65000
61000
61000
61000
16410

Y

06236
05436
06262
00002
00001
06266
05761
06242
05725
00000
00001
06266
05725
05726
03752
05725
05726
05727
05757
05730
05760
05725
05761
05726
05762
05425
00430
00634
00635
00636
00637
00633
00002
006hk
0Ol176M
02376
02751
03610
02320
02552
03060
03652
olon
00761
01073
00761
01143
00761
01203
00761
00623
00000
01064

NOTES

MUL SUBT X DERIV OMEGA

NEW OMEGA CALCULATED
OMEGA EXP IN AREG

CORRECTED OMEGA

RAM = RAMLAST

OMEGA = OMEGALAST




L8

tesecesescccssssscscsaana SPURT OUTPUT NO. 210 ceccessscssssecssscccncnas

BELTP PONTONeT/1/65
CARDS L1 10 LABEL TA STATEMENT Loc F JXB Y NOTES
. 00773 STR  B5eL(BELOVSS) 01013 16510 01065
. 00774 STR Bb6eL(BELOVBS) 010)4 16610 01066
. 00775 STR B7eL(BELDVB7) 0101S 16710 01067
. 00776 ENT BuslLL 01016 12400 05707
. oorre ENT BSeZOMEGA 01017 12500 05725
. 01000 ENT BbeVV 01020 12600 05733
. 01001 ENT B7e01 01021 12700 00001
. 01002 RJP  FLTPT 01022 65000 06266
. 01003 ENT Blevy 01023 12800 05733
. 01004 ENT BOeVVSIN 01024 12600 05530
. 01005 ENT BT7ei3 01025 12700 00013
. 01006 RJP FLTPT 01026 65000 06266
. 01007 ENT  BuLeNN 01027 12400 05743 DV=(NSA$$S2$SQRT(1-E$$2))/3882
. olol0 ENT BSeAA 01030 12500 05426 X
. o101 ENT B6eBELPROD 01031 124600 06282 X
. 01012 ENT B7¢02 01032 12700 00002 X
. 01013 RJP FLTPT 01033 65000 06266 X NsSA
. 01014 ENT BLeBELPROO 0103% 12800 06282 X
. 01015 RJP FLTPT 01035 65000 06266 X N$SAS$S2
. 01016 ENT BLeFACTORS 01036 12800 06037
. 01017 ENT B5eBELPROD 01037 12500 06282 X
. 01020 ENT B6eBELPROO 0lo40 12600 06282 X
. 01021 ENT B7e02 01041 12700 00002 X
. 01022 RJP FLTPT 01042 65000 06266 X NSASS2$SQRT(I1-E$s2)
. 01023 ENT BUeRANGES 01083 12500 05731
. 01024 ENT BS5SeRANGES 01044 12500 05731 X
. 01025 ENT  B6eBELSTORI 01045 12600 06250 X
. 01026 ENT B7e02 01046 12700 00002 X
. 01027 RJP FLTPT 01087 65000 06266 X R$$2
. 01030 ENT  AeW(BELSTORI+1)eANOT 01050 11530 06251
. 01031 JP BELOVERR 01051 61000 01071
. 01032 ENT BUWeBELPROD 01052 12400 06282 X
. 01033 ENT BSeBELSTORI 01053 12500 06250 X NSA$$2$SQRT(1-E$$2)/R$82 =DV
/07
. 01034 ENT 860V 01058 12600 05785 X
. 01035 ENT B7e03 01055 12700 00003 X
. 01036 RJP FLTPT 01056 65000 06266 X
. 01037 BELOU ENT  BueQV 01057 12500 05745 DOU/DT= DV/OT +0W/0T
. 01040 ENT B5¢00MEGA 01060 12500 05836 X
. ol0u1 ENT B6e0U 01061 12600 05747 X
. 01042 ENT B7e00 01062 12700 00000 X
. 01083 RJP FLTPT 01063 65000 06266 X OU/DT CALCULATEO
. 01044 BELOVBY ENT Bue0 0106 12400 00000
. 01045 BELDVBS ENT B850 01065 12500 00000
. 01046 BELDVBS ENT Bb6e0 01066 12600 00000
. 01047 BELODVBT ENT B87e0 01067 12700 00000
. 01050 RPL Y+1eL(BELOV)eSKIP 01070 36110 01011
. 01051 BELOVERR ENT  AeBD 01071 11000 00010
. 01052 EXIY 01072 61010 0101V X
. 01053 DRANGE ENTRY 01073 61000 00000 CALCULATE CHANGE IN RANGE
. 01054 STR BueL(ORANGEBUY) O10Ts 16410 0113% X INITIALIZATION
. 01055 STR B5eL (DRANGEBS) 01075 16510 01135 X

01056 STR  B6eL (DRANGEBS ) 01076 16610 01136 x




88

esescscecescccccscsccccane SPURT OUTPUT NO. 210 ececscvsscccssssssccnsscene

BELTP PONTONe7/1/65
CARDS L1 10 LABEL TA STATEMENT LocC F JK8 Y NOTES
. 01057 STR BT7«L(DRANGEBT) 01077 16710 01137 X
. 01060 ENT BuheAA 01100 12400 05426 X{(ASESN)/SQRY(I1-E$$2))8SINV
. 01061 ENT BSeEE 01101 12500 0530 X
. 01062 ENT B46eBELPROD 01102 12600 06282 X
. 01063 ENT BT7e02 01103 12700 00002 X
. 0106k RJP FLTPT 01108 65000 06266 X ASE
. 01065 ENT BheBELPROD 01105 12400 06242 X
. 01066 ENT B85eNN 01106 12500 0573 X
. 01067 RJP FLTPT 01107 65000 06266 X ASESN
. 01070 ENT B4eBELPROD 01110 12400 06282 X
. o071 ENT BS®FACTORS 01111 12500 06037
. oror2 ENT 86eBELQUOT 01112 12600 06286 X
. 01073 ENT B87+03 01113 12700 00003 X
. 0107k RJP  FLTPT 0111k 65000 06266 X (ASESN)}/SQRT(I1-E3382)
. 01075 ENT B8LsBELQUOT 01115 12800 06246 X
. 01076 ENT B85eVVSIN 01116 12500 05530 X
. o1077 ENT B86eBELDR 01117 12600 05753 X
. 01100 ENT B8T7+02 01120 12700 00002 X((ASESN)/SQRT(1-E$$2))SINV
. 01101 RJP  FLTPT 01121 65000 06266 CONVERT FROM FLOATING TO FIXED
POINT
- 01102 ENT BWeBELDR 01122 12400 05753 CONVERT TO N.4.
. 01103 ENT BS5eNMCON 01123 12500 0613h
. 01104 ENT B6eNMBELDR 01128 12600 06063
. 01105 ENT B87e02 01125 12700 00002
. 01106 RJP  FLTPT 01126 65000 06266
- 01107 ENT Bke260 01127 12800 00032 X
. ol1110 ENT BSeNMBELOR 01130 12500 06063
. [(ARRA] ENT B&6+RADIUSDOT 01131 12600 63011 X
. 01112 ENT 87e11 01132 12700 00011 X
. o3 RJP FLTPT 01133 65000 06266 X
. 01118 DRANGEBN ENT B8ke0Q 01138 12400 00000
. 01115 DRANGEBS ENT 85e0 01135 12500 00000
. 01116 DRANGEBS ENT Bé6+0 01136 12600 00000
. 01117 DRANGEBT ENT B87e0 01137 12700 00000
- 01120 RPL Y+ 1oL (DRANGE)*SKIP 01140 36110 01073
. 01121 DRANGERR ENT AeB80 Ollsl 11000 00010
. 01122 EXIT O11%2 61010 01073 NORMAL EXIT
. 01123 DELDELTA ENTRY 01183 61000 00000
. ot12% STR BLeL (DELOELTABLI Ollkd 16810 O11TN
. 01125 STR BSeL(DELOELTABS) 01145 16510 01175
. 01126 STR B6eL(DELOELTABGI 01186 16610 01176
. ovniar STR B7«L{(DELOELTABTI1 o117 6710 ONT7
. 01130 ENT BkeIISIN 01150 12400 05540 SINISCOSUSDU/OT /COSDELTA
. 01131 ENT 8SeLLCOS 01151 12500 05630 X
. 01132 ENT B6#BELPROD 01152 12600 06242 X
. 01133 ENT 8702 01153 12700 00002 X
. 0113% RJP  FLTPY 011548 65000 06266 X SINISCOSU
. 01135 ENT BkeBELPROD 01155 12800 06282 X
. 01136 ENT BSe®OELTCOS 01156 12500 05562 X
- 01137 ENT B6#BELQUOT 01157 12600 06286 X
. 011k0 ENT B87%03 01160 12700 00003 X
. [ARLY] RJP FLTPT 01161 65000 06266 X SINISCOSU/COSDELTA
. 01182 ENT BLeBELQUOT 01162 12400 06246 X X




68

CARDS

Ly 1o

01183
[FAREY]
01145
LAREY.)

01147
01150
01151
01152
01153
01154
01155
01156
01157
01160
011861
01162
01163
01164
01165
01166
o167
01170

onmnm
01172
onr3
01174
01175
01176
onrre
01200
01201
01202
01203
01204
01205
01206
ol1207
01210
omzn
01212
01213

01214
01215
01216
01217
01220
01221

01222
01223

@emcs0csscsevs000000000000 0

LABEL

DELDELTABY
DELOELTABS
DELDELTABS
DELDELTABT

CELDELTAER

DALPHA

BELTP
TA STATEMENT

ENT B85eDU
ENT B86¢DOELT
ENT B7+02
RJP FLTPT

ENT 84e370

ENT BS5SeDOELT

ENT B6eDECDOT

ENT 87e1)

RJP FLTPT

ENT 8Le0

ENT 85¢0

ENT B86+0

ENT 87«0

RPL Y+ 1eL(OELDELTA)
ENT AsOQ

EXLIT

ENTRY

STR BLeL(DALPHABMK)
STR B85eL{DALPHABS)
STR 86eLI0OALPHABS)
STR BTeL{(OALPHABT)
ENT BueDELTCOS

ENT B5eDELTCOS
ENT B4+BELPROO
ENT 8702

RJP  FLTPT

ENT Bhe[ICOS
ENT 85#BELPROO
ENT BO6eBELQUOT

ENT 8703
RJP FLTPT
ENT BLeBELQUOT
ENT BS5e0U
ENT B86eBELPROD
ENT 87¢02
RJP  FLTPTY

ENT B8L4eDRAM
ENT B5eBELPROO
ENT B6eDELALPH
ENT 8700

RJP  FLTPT

ENT BUeDELTCOS
ENT BS5e0ELALPH
ENT B6eDELALPH

ENT B7e2
RJP FLTPT
ENT Bke37D

ENT B5eDELALPH
ENT B6eRADOT

SPURT OUTPUT NO. 210

PONTONeT/1/65

LocC

01163
01168
01165
01166

01167
01170
onrTl
01172
[ARRE]
[ARNR
oNn7s
0V1176
onrr
01200
01201
01202
01203
01204
01205
01206
01207
01210

ozn
01212
01213
01218
01215
01216
01217
01220
01221
01222
01223
01224
01225
01226
01227
01230
ol231
ol1232
01233

01234
01235
01236
01237
01280
01241

01282
01243

®eoemsseccsscssosccaancese e

F JK8

12500
12600
12700
65000

12400
12500
12600
12700
65000
125800
12500
12600
12700
36010
11000
61010
61000
16810
16510
16610
16710
12800

12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000
12400
12500
12600
12700
65000

125800
12500
12600
12700
65000
12800

12500
12600

OS767
05751
00002
06266

00045
05751
63010
00011
06266
00000
00000
00000
00000
01183
00000
01143
00000
01286
01287
01250
01251
05562

05562
06282
00002
06266
05542
06242
06286
00003
06266
06246
OS5TNT
06242
00002
06266
05442
062482
05755
00000
06266

05562
05755
05755
00002
06266
00085

05755
63007

NOTES
X X

X X

X X s DU/OT DDELT/OT

TED

CALTULA

CONVERT FROM FLT TO FIXED PT

CALCULATE CHANGE IN ALPHA

INITIALIZATI

K X 3} > X

C0S$320

C0S1/C0S8820

MM I I I W I I I XK I I X X M XK X X X

sDALPHA

ON

J

COS1/C08$$20)3DU/07

DRAM/DT+(COSI/COS$82D)$DU/OT

DRAM/DT+(COS1/C05882D)8DJ/DT

CONVERT FROM FLT TO FIXED POIN

T
X
X




06

CARDS

LY 10 LABEL

0122n

01225

01226 DALPHABN
01227 OALPHABS
01230 OALPHABS
01231 OALPHAB?
01232

01233 OALPHAERR
0123y

01235 OATAIN
01236

01237

01280
01241
01282
01243

01244
01245 DATAOI

01286
01247

01250
01251 OATASAME
01252

01253

01254
01255
01256
01257 DATAO02
01260
01261
01262
01263
01264
01245
01266
01267 DATAO3
o270
01271
01272
01273
01278
01275

01276
01277
01300
01301

TA STATE

ENT
RJP
ENT
ENT
ENT
ENT
RPL
ENT
EXIT
ENTRY
STR
ENT

Jr
RJP
U-TAG
cL

ENT
ENT

8JpP
STR

sJep
ENT
STR

ENT

STR
ENT
RJP
U-TAG
ENT
ADO
STR
ENT
ADO
STR
8Jp
ENT
COMm
JP
sus
ENT
STR
Jp

[-N-X=N=]

BELTP
MENT

BTe1)
FLTPT
Bhe0
850
860
87«0

Y¢ 1oL (OALPHA) oSKIP

AeO

846eL (OATAO?)

AeL(SYSTATI)eAZERD

DATAIO
UCINTERCOM

OATOMESA D
Ae

860630
B6eB6-2

B6ese+)
AeU(DATOA+1+8B6)

86eDATAOI
B86eDATOA
B86eU(0ATAD2)

B46e0ATIA

86eL(0ATAO2)

862100

U( INTERCOM)
OATOA®DATIA

AeU(DATAD2)

Aol

AeU(OATAOD2)

AeL(OATAOD2)

Ao b

AeL(OATAD2)

B8600ATAD2~1

AeW(OATASCHEOA)

Ae5e YMORE

OATAON

Aol

B6eA

AeW({SCHOSW)

L{S+1+B6)

OATAOS
OATAOS
OATAO7
OATAOS

SPURT OUTPUT NO. 210

PONTONeT/1/65

Loc

01284
01245
01286
01247
01250
01251
01252
01253
01254
01255
01256
01257

01260
01261
01262
01263

01268
01265

01266
01267

01270
o1z
01272

01273

01278
01275
01276
01277
01300
01301
01302
01303
01304
01305
01306
01307
01310
01311
01312
01313
01318
01315

01316
01317
01320
01321

F JKB

12700
65000
12400
12500
12600
12700
38110
11000
61010
61000
16610
11810

61000
65020
(AL T-1)
11000

12600
12606

72600
15026

72600
12600
16620

12600

16610
12600
65020
01364
11020
20000
15020
11010
20000
15010
72600
11030
04700
61000
21000
12670
15030
61016

00000
00000
00000
00000

00011
06266
00000
00000
00000
00000
01203
00000
01203
00000
01382
63313

013xk
63426
00000
00000

00077
77775

01267
01365

01265
0136
01277

01577

01277
00012
63426
01577
01277
0000n
01277
0V277
00006
01277
01276
01733
00005
01322
00001
00000
05425
01316

01325
01330
01335
01340

NOTES

X
X

NORMAL EXIT

ZERD IF REINIT, NON ZERO IF IN
ITIAL

TO INITIAL ENTRY PORTION

PRINT REINIT MESSAGE

STORE A ZERO IN THE UPPER PORT
10N

X SPEC TABLES FOR INTERCOM TO
PRINT

X PRESENT VALUES OF PARAMETERS
X

X ANO INPUT IF OESIREO NEW VAL
UES

X UP TO ANO INCLUOING SCHEDULE

X

K 2 M K M X M M X

NO GOOD

SCHEOULE COOE TO xR
ANO TO SWITCH WORO
INPUT REMAINDER OF PARAMETERS

X ACCOROING TJ SCHEOULE
X
X
X
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CARDS

Lt Io

01302
01303
01304
01305
01306
o1307
ot310
013N
01312
01313
01314
01315
01316
or
01320
01321
01322
01323
0132y
01325
01326
01327
01330
01331
01332

01333
0133
01335
01336
01337
01340
01341
01342
01343
013uy
01345
01346
01367
01350
01351
01352
01353
01354
01355
01356
01357
01360
01361
01362
01363
01364
01365

LABEL

OATAQY

OATAQS

OATAOQSL

DATAO7

DATAOS8
DATAQ9

DATA10

DATAL}

DATOA

OATOE

DATOI

OATOW

DATOWDOT

TA STATE

RJP
U=-TAG
Je
RJP
U-TAG
JP
RJP
U-TAG
RJP
U-TAG
Je
RJP
U=TAG
JP
RJP
U=-TAG
ENT
EXIT
ENT
STR
ENT
STR
RJP
U-TAG
ENT

ENT
ENT
BJP
STR
8JP
cL
STR
STR
JpP

FO

[0}

FO
rrrrt
FD

0

FD
TrrY
FO

0

FD
11177
FO

[0}

FO
17777
FD

0

BELTP
MENT

UL INTERCOM

SPURT QUTPUT NO. 210

PONTONeT/1/65

OATOERRASOATISCHED

DATAO3
UCINTERCOM)

DATOOEC*DATIDEC

DATAQ®?
UCINTERCOM)

DATOK#DATIK

UL INTERCOM

DATOLZEROSDATILZERO

DATAOQ?
UCINTERCOM)

DATOALPHA®DATIALPHA

OATAQQ
UCINTERCOM

DATOLONGeDATILONG

8600

AeU(YEARMONTH)

AeW(VYEAR)

AeL{YEARMONTH)

AeW({VMONTH)

UL INTERCOM)
OATOMESB 0

AeTTTTY

B663D
B6+B6-2
Bbese |
A*U(DATOA+1+BS)
B6eDATAN
Ae
A*U(DATOTBASE+1)
AeU(DATOMO+1)
OATASAME
lea
OATAA
OeF7

AA
lea
OATAE
OeF7

EE
lea
OATAl
DeF7

11
lea
OATAN
OeF7

SOMEGA
lea
DATAWDOT

Loc

01322
01323
01324
0132s
01326
01327
01330
01331
01332
01333
01334
01335
01336
01337
01340
01341
013k2
01343
013uk
01345
013%6
01387
01350
01351
01352

01353
0135%
01355
01356
01357
01360
01361
01362
01363
0136M
01365
01366
01367
01370
013N
01372
01373
0137%
01375
01376
01377
01800
oin0l
01k02
01803
OtNON
01805

F JKB

65020
01870
61000
65020
01840
61000
65020
Othby
65020
01850
51000
65020
O1h54
61000
65020
01860
12600
61010
11020
15030
11010
15030
65020
01466
11000

12600
12606
72600
15026
72600
11000
15020
15020
61000
06050
00000
13670
T
06050
00000
13670
Trrm
06050
00000
13670
T77717
06050
00000
13670
Tt
06050
00000

63426
01673
01307
63826
01675
01382
63426
01703
634826
ot
01342
63426
oNrT7
01342
63826
01725
00000
01255
63187
OSkik
63167
OS5xko
63526
00000
Ty

00077
17115
01356
01365
01354k
00000
oIn21
01825
orare
50505
01s72
50505
054826
50505
01875
50505
054830
50505
01500
50505
05832
50505
01503
50505
0Sk3n
50505
01506

NOTES

PRINT SCHEDULE ERROR MESSAGE

DEC

EXIT
K

LZERO

EXIT
ALPHA

EXIT
LONG

EXIT

STORE 77777 IN INTERCOM CALLIN
G

» >

WOOT =




6

CARDS

L1 1D LABEL

01366

013687

01370 DATORAM
01371

01372

01373

01374 DATORAMDOT
01375

01376

01377

01400 DATOTBASE
01401

01402

01403

01404 DATOMO
01405

01406

olso7

01410 DATODY
o

01412

o113

Ol4 14 DATOSCHED
0l141S

olul1s

o7

01420 DATODEC
ol1u21

01422

01423

01424 DATOK
01425

01426

01427

01430 DATOLZERO
01431

01432

01433

01434 DATOALPHA
01435

01438

ovu37

01440 DATOLONG
Olku]

o442

0Oluy3

OlLul DATOMESA
01445

01446 DATOMESB
olun?

01450 DATOERRA
01451

01452 DATAA

BELTP

TA STATEMENT

FD OeF7

77 DOMEGA
FD 1eA

0 OATARAM

FD OsF7

T SRAM
FD leA

0 DATARAMDOT
FD OefF7

1?7 DRAM
FD oA

0 DATATBASE
FD OeD

77777 VYEAR
FD 1ea

0 OATAMO

FD OsD

T VMONTH
FD TeA

0 DATADY

FD QeF

mrrT? VDAY
FOD leA

0 DATASCHED
FD OeD

7177 DATASCHEDA
FD LY )

(] DATADEC

FD OeF7

7777 DECT
FD 1eA

0 DATAK

FD OeF7

Tt KK

FD 1eA

0 DATALZERO
FD OeF7

mrrry LZERO
FD 1eA

1) ODATAALPHA
FD OeF7

Tr777 ALPHB
FO l1eA

0 DATALONG

FD OeF7

Trrre LONG
FD leA

1Tt DATAMESA
FO 104

T7T77 DATAMESSH
FD 1eA

Trrrt DATOERRMA

FD OeA(E.R.) =

SPURT OUTPUT NO. 210

PONTONeT/ 1765

Loc

01406
01807
01410
01k
01k12
01413
Oluly
01L1S
olk16
o417
01420
0121
0lu22
01423
01424
01425
01426
01427
01430
01431
01432
01433
0lL3y
01435
01436
01637
01440
oluul
0Ol1ky2
0oluy3
Oluuy
01445
Olkué
Olu&u7
01450
01451
01452
01453
0145k
01455
01,56
01457
01460
01k61
01862
01463
Oluby
01465
01466
01467
ol1470
o171
01472

8e0csscs0c0csccscvcnscscna

F Jx8

13670
Trrry
06050
00000
13670
TrrrY
06050
00000
13670
Ty
06050
00000
11050
T
06050
00000
11050
7177
06050
00000
13050
mrrry
D6050
00000
11050
11T
06050
00000
13670
7
06050
00000
13670
77777
06050
00000
13670
TIIYTYT
06050
00000
13670
TTTYT
06050
00000
13670
T
06050
T
06050
YT
06050
TrT7
D6511

1 4

50505
05436
50505
01512
50505
05440
50505
01515
50505
OSuu2
50505
01520
50505
OSkuu
50505
01524
50505
0Skus
50505
01531
50505
0oSuso
$DS0S
01537
50505
01733
50505
21551
50505
05452
50505
01555
50505
0S5L4Sk
50505
01561
50505
0S5u56
50505
01566
50505
05460
50505
01572
50505
05462
50505
01750
50505
01756
50505
01735
271527

NDTES

RAM =

RAMDOT =

SCHEDULE =

DEC =

SLAT

ALPHA =

LONG =




£6

CARDS

L1 10
01453
01454

01455
01856

01857
01860

01861
01862
01863
[ARY)Y

01465
[(ARY.T

01867
01470

AL RS
01672

01473
OlkTu

01475
014878

oL77
01500

01501
01502

LABEL

DATAE

DATAI

DATAW

DATAWDOT

DATARAM

DATARAMDOT

DATATBASE

DATAMO

DATADY

DATASCHED

DATADEC

DATAK

TA STATE

mrrrr
FD

T
FD

777717
FOD

77777
FD

17777
FOD

17777
FD

T
FD

17777
FD

TTrT?
FO

1rrrT
FO
FIXLO

17777
FD

77717
FD

SPURT OUTPUT NO. 210

BELTP PONTON®T/ 1785

MENT
17777
OCE -

7777
Oll -

1117
O*0OMEGA =

11177
Oe0OMEGA DOT =

1777
0¢DRAGON =

TrrrT
O=DRAGONDOT=

TrT7I?
O«EPOCH YEAR

17777

Oe MONTH(1-12)
77777

Oe DAY{0.000-31.999)
TV

OeFIXDEC( 1} SCAN(2) FIXRA(3)

NG (&)

T1IT?
O*DEC (DEGREES) =

1777
OePERIQD( MIN) =

LoC

01873
(AR N4 )
01875
DAL YL
01877
01500
01501
01502
01503
01508
01505
01506
01507
01510
01511
01512
01513
0151%
01515
01516
01517
01520
01521
01522
01523
0152
01525
01526
01527
01530
01531
01532
01533
0153%
01535
01538
01537

01550
01541
01542
01543
015k
01545
01586
015487
01550
01551
01552
01553
0155
01555
01556

Sescscssenscncssnovocsoneer

F JKB

75800
Ty
12050
05050
1777
16050
05050
1117
25221
05050
1T 7
28221
05112
88050
1117
11270
23050
mrn
11270
23112
Tt
12252
05050
06270
777
05050
05050
23311
41616
1117
05050
05050
36512
224K
57117
17177
13163

10516
05053
23516
05051
27065
05050
35212
5168k
11T
1ni21
12182
30800
1117
25122
11512

Y

50568
1
50505
50548
17777
50505
SOSkk
1Ty
21806
5054n
17777
21406
83105
50505
11717
6142k
505kN
Trrn
61824
§31kn
148444
81015
53612
50505
17777
50505
5222
55161
28005
Tmrn
50505
51106
87524
16361
17180
TIT Y
s112

18005
01006
24005
31635
16380
51316
82318
00505
777
0s111
T1212
58405
184444
T162M8
21623

NOTES




¥6

CARDS

® 0 6 o * & 6 8 9 0 0 0 & & 0 0 5 9 8 & 0 & 6 6 6 0 0 8 8 S & 0 0 9 0 8 0 ¢

L1 10

01503
01508

01505
01506

01507
01510

01511
01512
01513
0151y
01515
01516
01517
01520
01521
01522
01523
01524
01525
01526
01527
01530
01531
01532
01533
01534
01535
01536
01537
01540
015481
01542
01543
015uy
01545
01546
01547
01550
01551
01552
01553
01554
01555
01556

IR R R R R R ERY FREX R I RN

LABEL

OATALZERO

OATAALPHA

DATALONG

DATIA

DATIE

DATII

OATIW

OATIWOOT

OATIRAM

DATIRAMDOT

SPURT QUTPUT NO. 210

BELTP PONTON®T/1/65

TA STATEMENT

Ty 7Y
FD 0®ARG OF LAT(OEGREES)=

TTTTY Trrry
FO O#RA(OEGREES) =

17777 1T
FO O®EAST LONG(DESREES) =

TrTT7 177177
FO 1oF

10 AA

0 40001
10000 0

0 40005
14400 00000
FO leF

10 EE

0 0

0 o

0 40000
16314 63146
FO leF

10 11

40010

6uST7 T
0 40010
13200 0

FO leF

10 SOMEGA

0 40011
64577 TV
0 400l
13200 0

FO lef

10 DOMEGA

0 40011
6L577 117
0 w0011
13200 0

FOD lef

10 SRAM

0 40011
64577 77717
0 40011
13200 0

FD 1eF

Loc

01557
01560
01561
01562
01563
01564
01565
01566
01567
01570
01571
01572
01573
01574
01575
01576
01577
01600
01601
01602
01603
01604
01605
01606
01607
01610
o611
01612
01613
ol614
01615
01616
01617
01620
01621
01622
01623
01624
01625
01626
01627
01630
01631
01632
01633
01634
01635
01636
01637
01640
01641
01642
01643

F JK8

40440
T7T7Y7
06271
13052
St
12123
Trr?
27065
1271
40054
rrTTIYT
12063
21242
1121
12304
TV
13050
00010
00000
10000
00000
14500
13050
00010
00000
00000
00000
16314
13050
00010
00000
64577
00000
13200
13050
00010
00000
64577
00000
13200
13050
00010
00000
64577
00000
13200
13050
00010
00000
64577
00000
13200
13050

Y

50505
T
40528
10631
21427
O4OW Y
7rT?
12
21230
40505
1717
03105
31451
82712
00544
rrrey
50505
05426
80001
00000
40005
00000
50505
05430
00000
00000
40000
53146
50505
05432
80010
TITYTY
80010
00000
50505
05434
40011
rrTTY
40011
00000
50505
051836
40011
Ty
Y0011
00000
50505
05440
40011
777
40011
00000
50505

NOTES

UPPER LIMIT = 25

LOWER LIMIT = O




g6

eecececcessccccsscscscocs SPURT OUTPUT NO. 210 escscecscsnsesssscrosccces

BELTP PONTONeT/1/65
CARDS L1 ID LABEL TA STATEMENT Loc F JKB Y NOTES
. 01557 10 DRAM Olé6kk 00010 054h2
. 01560 0 40007 01645 00000 40007
. 01561 68577 71177 01686 6M5TT TTTT7
. 01562 0 40007 01687 00000 %0007
. 01563 13200 0 01650 13200 00000
. 01564 OATITBASE FO 0eD 01651 11050 50505
. 01565 10 VYEAR 01652 00010 OS5kiks
. 01566 0 3644 01653 00000 036kk
. 01567 0 3654 01658 00000 03654
B 01570 0 0 01655 00000 00000
. 01571 0 0 01656 00000 00000
. 01572 OATIMO FO OeD 01657 11050 50505
. 01573 10 VMONTH 01660 00010 O5kké
B 01574 0 0 01661 00000 00000
. 01575 0 37 01662 00000 00037
. 01576 0 0 01663 00000 00000
. 01577 0 0 01s66% 00000 00000
. 01600 DATIDY FO OeF 01665 13050 50505
. 01601 10 VDAY 01666 00010 05850
. 01602 0 0 01667 00000 00000
. 01603 0 0 01670 00000 00000
. 0160k 0 40006 01671 00000 80006
. 01605 10000 0 01672 10000 00000
. 01606 DATISCHED FO 0eD 01673 11050 50505
. 01607 0 DATASCHEDA 0167 00000 01733
. 01610 DATIDEC FO 1eF 01675 13050 50505
. 01611 10 DECT 01676 00010 05852
. 01612 0 w00t 01677 00000 &0O11
. 01613 68577 TTTTY 01700 6NSTT 77777
. 01614 0 40011 01701 00000 80011
B 01615 13200 0 01702 13200 00000
. 01616 DATIK FO leoF 01703 13050 50505
. 01617 00 (33 01708 00000 OSkSk
. 01620 0 80007 01705 00000 80007
. 01621 64577 17777 01706 O68STT TTTT7
. 01622 0 40007 01707 00000 80OOO7
. 01623 13200 0 01710 13200 00000
. 01624 DATILZERO FO 1eF 01711 13050 50505
. 01625 10 LZERO 01712 00010 05456
. 01626 0 40011 01713 00000 %001}
. 01627 6M577 TTY7 01718 6NSTT 77777
. 01630 0 soon 01715 00000 %0011
. 01631 13200 0 01716 13200 00000
. 01632 DATIALPHA FO leF 01717 13050 50505
. 01633 10 ALPHB 01720 00010 05460
. 01634 0 %0011 01721 00000 k0011
. 01635 84577 T7TT1"7 01722 6MSTT 77777
. 01636 0 80011 01723 00000 %0011
o 01637 13200 0 01728 13200 00000
. 01640 DATILONG FO 1eF 01725 13050 50505
. ol16u1 10 LONG 01726 00010 05862
. 01682 0 40011 01727 00000 %0011

O16K3 64577 Trrry 01730 68577 77777




96

ecccccscsscsssscscccacane SPURT OUTPUT NO. 210 tesceccescscscssecccsscscne

BELTP PONTONeT7/1/65
CARDS L1 ID LABEL TA STATEMENT LocC F JKB Y NOTES
. Olb6uY 0 40011 01731 00000 40011
. 01645 13200 0 01732 13200 00000
. 01646 DATASCHEDA 0 ] 01733 00000 00000
. 01647 T TTrTIYT OV73% 7TT7TTT OTTITIT
. 01650 DATOERRMA FD OeSCHEDULE INDICATOR MUST BE 1,2,3,01735 30101 S1211

OR &, REINPUT
01736 32211 20516
01737 23111 61006
01740 31242 70522
01781 32303 10507
01742 12056 15662
01743 56635 6052n
Ol7uk 27056 47505
017645 27121 62325
01746 32310 50505
. 01651 7717 T oVTuy TTTIT OTITTY
. 01652 DATAMESA FO O=BELYT REINITTALIZATION 01750 07122 13105
01751 27121 62316
01752 31160 62116
01753 37063 11624
01754 23050 50505
B 01653 Ty Ty 01755 rrrver rrrve
. 01654 DATAMESS FD O#BELT INITIALIZATION 01756 07122 13105
01757 16231 63116
01760 06211 63706
01761 31162 42305

. 01655 Tmrrry rrrre 01762 T7TTT TTTTT

. 01656 OATA99 U-TAG DATOA®DATIA 01763 01364 01577

o 01657 FIXLATI ENTRY 01764 61000 00000

. 01660 STR BUeL(FXLTIXT+1) 01765 16810 02313 SAVE IR-S
. 01661 STR BSeL(FXLTIXT+2) 01766 16510 02314

. 01662 STR B6OL(FXLTIXT+3) 01767 16610 02315

. 01663 STR BIleLIFXLTIXT+4) 01770 16110 02316

. 01664 ENT  QewW(DELTB+1) 0177) 10030 05453 FRACTION TO Q
. 01665 ENT AL (DELTB) 01772 11010 05452 EXP TO A
. 01666 RJP MOD2P1 01773 65000 03752 MAKE NO MOD 2PI
. 01667 STR AeL(DELTB) 01774 15010 05452

. 01670 STR QeW(DELTB+1) 01775 14030 05453

. 01671 AOD Qe0+QPOS 01776 26600 00000

. 01672 cep Qe 01777 14000 00000

. 01673 SUB A=kQOOO1=ANOT 02000 21500 40001

. 01674 JpP B123uXxYZ 02001 61000 02007

. 01675 SUB Ae#2sAZERO 02002 21800 00002

. 01676 JP B123uX 02003 61000 02011

. 01677 SUB  QsW({THFPI+))=QNOT 02004 27530 06154

. 01700 JP FXLTIXT+] 02005 61000 02313

. 01701 JP Bl1234X 02006 61000 02011

. 01702 B1234XYZ SUB QeW(HFPI+1)eQNOT 02007 27530 06151

. 01703 JP FXLTIXT+] 02010 61000 02313

. 01708 B123u4X NO-0°P 02011 12000 00000

. 01705 ENT AsW(IISIN¢1)=ANOT 02012 11530 055u1

. 01706 JP FXLTIXT+1 02013 61000 02313

oVr707 ENT Blel 02014 12100 00001




L6

eseccssccsccscsssasscsren SPURT OQUTPUT NO. 210 essccracacscccsscscecccne

BELTP PONTONe7/1/65
CAROS L1 10 LABEL TA STATEMENT Loc F JKB ¥ NOTES
. 01710 ENT BueDELTB 02015 12800 05452 CALCULATE DELTSIN
- o171 ENT B6SOELTSIN 02016 12600 05550
. 01712 ENT BTe13 02017 12700 00013
. 01713 RJP FLTPT 02020 65000 06266
. 0171y COMRENT CHECK IF DELT = II . [IF SO SET SIN
L= #,-1
B 01715 110ECOM MOVE 2¢1ISINelISINPOS 02021 10030 05540
02022 14030 05666
02023 10030 05541
02024 14030 05667
. 01716 I1IDECOMI ENT Bl1e0 02025 12100 00000
B [ANS NS MOVE 2°0ELTYSINSDELTSINPOS 02026 10030 05550
02027 14030 05664
02030 10030 05551
02031 14030 05665
. 01720 ENT  AsW(DELTSIN+1)9ANEG 02032 11730 05551
. 01721 JP $+3 02033 61000 02036
. 01722 CcP A 02034 150840 00000
. 01723 ENT BleBl-1 02035 12101 77776
. 01724 STR  AsW(DELTSINPOS+1) 02036 15030 05665
- 01725 ENT  AeW(IISIN+1)®ANEG 02037 11730 05541
. 01726 JP $+3 02040 61000 02043
. 01727 cr As 02041 15040 00000
. 01730 ENT BleBl+1 02082 12101 00001
- 01731 STR  AewW(JISINPOS+ 1} 02043 15030 05667
. 01732 ENT  B4eOELTSINPOS 02044 12400 0566M
- 01733 ENT BSelISINPOS 02045 12500 05666
. 0173 ENT BO6eIIDELTODIFF 02046 12600 06011
. 01735 ENT B7e01 02047 12700 00001
- 01736 RJP FLTPT 02050 65000 05266
. 01737 ENT  AsW(IIOELTODIFF+1)eAZERD 02051 11630 06012
. 01740 JP GETLL 02052 61000 02062
. 01741 ENT  QewW(FLTONE+1) 02053 10030 06137
. 017h2 ENT AsBIeAZERO 02054 11801 00000
- 01743 STR  QeCPW(LLSIN#1)eSKIP 02055 14170 05623
. 0174y STR  QeW(LLSIN+1) 02056 14030 05623
- 01785 ENT AeW(FLTONE) 02057 11030 06136
. 017Tué STR  AsW({LLSIN) 02060 15030 05622
. 01747 Je GOTLL 02061 61000 02070
- 01750 GETLL ENT BUeQOELTSIN 02062 12400 05550
. 01751 ENT Blel 02063 12100 00001
. 01752 ENT BSelISIN 02064 12500 05540 DELTSIN/IISIN
- 01753 ENT B6sLLSIN 02065 12600 05622
. 01754 ENT BTe03 02066 12700 00003
B 01755 RJP FLTPT 02067 65000 06266
. 01756 GOTLL ENT AeL(LLSIN) 02070 11010 05622 CHECK LLSIN LESS OR = |
. 01757 COM A*4OQOO1eYLESS 02071 O0u600 40001
. 01760 JP FXLTI1+2 02072 61000 02113 NO WITHIN LIMITS
. 01761 ENT Qe77777 02073 10000 77777
B 01762 COM MASKe40001%AZERD 02074 43400 40001
. 01763 JpP FXLTIN 02075 61000 02111
B 01764 ENT  AsW(LLSIN+1)2APOS 02076 11530 05623 FRACTION + OR -

01765 ce Ae 02077 15040 00000




86

CAROS

o 5 o 8 6 0o 8 o 0 o 0

» ° o o

ecccsccscccsscccscscccccs SPURT OUTPUT NO. 210

L1 10 LABEL

01766
01767
01770
01771
01772
01773
01774
01775
01776
olrry
02000
02001

02002
02003
02004
02005
02006
02007
02010
02011
02012
02013
02014
02015
02016
02017
02020
02021
02022
02023
02024
02025
02026

02027
02030
02031
02032
02033
02034
02035
02036
02037

02040
02041

FXLTII

BELTP PONTON®7/1/65

TA STATEMENT

sus
JpP
COM
JP
ENT
ENT
STR
STR
JpP
ENT
JP
ENT

ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
PUT

PUT
PUT
PUT
PUT
PUT
PUT
PUT
ENT
ENT

ENT
ENT

AsW(FLTONE+1)sAPODS
FXLTI1+2
Ae7TeYMORE

FXLTII
AeW(FLTONE+1)
QeW(LLSIN+1)eQNEG
AeW(LLSIN+1)eSKIP
AeCPW(LLSIN+1)
$¢3

Ae]

FXLTIXT#1

By eLLSIN

B6eLL
8717
FLTPT
Blel
BUeLLSIN
B85eLLSIN
B6eLLSIN2
87002
FLTPT
Blel

B4 «WONE
BSeLLSIN2
B6eLLSIN2
8701
FLTPT
Ble]
BueoLLSIN2Z
86eLLCOS
87«12
FLTPT
LILLSIN)eL(LLISIN)

WILLSIN®1)esW(LLISIN®T)
LILLISINI®LILL2SIN)
WOLLUISIN® 1) eW(LL2SIN® )
L{LLCOS)eL(LLICOS)
WILLCOS+#1)eW(LLICOS+))
LILLICOS)sL(LL2COS)
WILLICOS+1)eCPWILL2COS+1)
Blel

BLeOQELTS

B6eDELTCOS
8714

Loc

02100
02101
02102
02103
02104
02105
02106
02107
02110
o211
02112
02113

02118
02115
02116
02117
02120
02121
02122
02123
02124
02125
02126
02127
02130
02131
02132
02133
0213
02135
02136
02137
02140
021u)
02142
02143
02144
02145
02186
02147
02150
02151
02152
02153
02154
02155
02156
02157
02160
02161
02162
02163

F JxB8

21630
61000
ok700
61000
11030
10330
15130
15070
61000
11000
61000
12400

12600
12700
65000
12100
12400
12500
12600
12700
65000
12100
12400
12500
12600
12700
65000
12100
12800
12600
12700
65000
10010
15010
10030
18030
10010
18010
10030
16030
10010
18010
10030
14030
10010
18010
10030
14070
12100
12800
12600
12700

Y

06137
02113
00077
02111
06137
05623
05623
05623
02113
00001
02313
05622

05707
00017
06266
00001
05622
05622
05672
00002
06266
00001
06136
05672
05672
00001
06266
00001
05672
05630
00012
06266
05622
0562k
05623
05625
05624
05626
05625
05627
05630
05632
05631
05633
05632
05634
05633
05635
00001
05452
05562
00014

NOTES

YES

ERROR EXIT
GET L
X
X
X
X

CALCULATE LLCOS
1o GET LLSIN SQRD

2. GET 1-LLSINZ2=LLSIN2

3. LLCOS=SQRTILLSIN2)

LLSIN=LL1SINY

LLISIN=LL2SIN

LLCOS=LLICOS

~LLICOA=+LL2COS

CALCULATE DELTCOS




66

CARDS

s 6 8 8 8 0 8 o 0

@eccccccsssscccssccosscncse

L1 ID LABEL

02042 RJP
02043 ENTY
020ubL ENT
02045 ENT
02046 ENT
02047 RJP
02050 ENT
02051 ENT
02052 ENT
02053 RJP
02054 PUT
02055 PUT
02056 PUT
02057 PUT
02060 RJP
02061 Je
02062 STR
02063 STR
02064 RJP
02065 JpP
02066 STR
02067 STR
02070 PUT
02071 PUT
02072 PUT
02073 PUT
02074 RJP
02075 JpP
02076 STR
02077 STR
02100 RJP
02101 JpP
02102 STR
02103 STR
02104 PUT
02105 PUT
02106 PUT
02107 PUT
02110 PUT
02111 PUT

SPURT OQUTPUT NO.

210

BELTP PONTON®7/1/65

TA STATEMENT

FLTPTY
Blel
BUsRAM
B6®RAMSIN
B7e13
FLTPT
Ble)
B6®RAMCOS
B7e14
FLTYPT
L{LLICOS)eL(LLCOS)

WILLICOS+1)ew(LLCOS+1)
LCLLISIN)SL(LLSIN)
WILLISIN® V) eW(LLSIN+)

COSALF

FXLTIXTe¢1

A= L(ALPHICOS)
QeW(ALPHICOS+ 1)
SINALF

FXLTIXT+]
AsL(ALPHISIN)
QeW(ALPHISIN+ 1)
LILL2COS)eL(LLCOS)

WILL2COS+1)eW(LLCOS+)
LELL2SIN)#L(LLSIN)
WILL2SIN+#1)eW(LLSIN®])
COSALF

FXLTIXT+)

AsL(ALPH2COS)
QeW(ALPH2COS+1)

SINALF

FXLTIXT+1

A®L(ALPH2SIN)
QeW(ALPH2SIN+1)
L(DELTCOS)«L(DELTICOS)
L(DELTCOS)eL(DELT2COS)
WIDELTCOS+1)eW(DELTICQS+1)
W(DELTCOS+1)eW(DELT2COS+1)
L(DELTSIN)®L(DELTISIN)}

LIDELTSIN)eL(DELT2SIN)

Loc

02164
02165
02166
02167
02170
02171
02172
02173
02174
02175
02176
o2177
02200
02201
02202
02203
02204
02205
02206
02207
02210
02211
02212
02213
02214
02215
02216
02217
02220
02221
02222
02223
02224
02225
02226
02227
02230
02231
02232
02233
02234
02235
02236
02237
02240
02241
02242
02243
02244
02245
02246
02247
02250

Ceceeccrcscssncsccsssssssens

F JK8

65000
12100
12400
12600
12700
65000
12100
12600
12700
65000
10010
14010
10030
14030
10010
14010
10030
14030
65000
61000
15010
14030
65000
61000
15010
14030
10010
14010
10030
14030
10010
14010
10030
14030
65000
61000
15010
14030
65000
61000
15010
14030
10010
14010
10010
14010
10030
14030
10030
14030
10010
14010
10010

¥

06266
00001
osra2r
0554
00013
06266
00001
05546
00014
06266
05632
05630
05633
05631
0562u
05622
05625
05623
04556
02313
05610
05611
ou3i7
02313
05576
05577
05634
05630
05635
05631
05626
05622
05627
05623
0u556
02313
05612
05613
o317
02313
05600
05601
05562
05564
05562
05566
05563
05565
05563
35567
05550
05552
05550

NOTES

GET RAMSIN

GET RAMCOS

cosL=costi

ERROR EXIT

ERROR EXIT

COSL=COSL2

SINL=SINL2

ERROR EXIT

ERROR EXIT

C0SD1=C0SD2=CISD

SINDI=SIND2=SIND




cececscccscssssssccssssnnse SPURT OUTPUT NO. 210 R IImnmmms

BELTP PONTON®7/1/65
CARDS L1 ID LABEL TA STATEMENT LoC F JkB v NOTES

02251 14010 0555k

. c2112 PUT W(OELTSIN+1)eW(OELTISIN®) 02252 10030 05551
02253 14030 05553

. 02113 PUT W(OELTSIN#1)eW{OELT2SIN+1) 0225% 10030 05551
02255 14030 05555

. 0211k PUT 2eW{NUMPT) 02256 10000 00002 NUMPT=2
02257 14030 05700

. 02115 RJP PTSEL 02260 65000 05004

. 02116 JP FXLTIXT+1 02261 61000 02313 ERROR EXIT

. 02117 COM A=2eYMORE 02262 04700 00002

. 02120 JP FXLTI2 02263 61000 02275

. 02121 PUT LILLICOS)eL(LLCOS) 02264 10010 05632 A=]
02265 14010 05630

. 02122 PUT  WILLICOS+1)eW(LLCOS+)) 02266 10030 05633 COSL=COSLI
02267 14030 05631

. 02123 PUT L(LLISIN)eL(LLSIN) 02270 10010 0562M
02271 1k0O10 05622

. 02124 PUT  WILLISIN# 1) eW(LLSINe]) 02272 10030 05625 SINL=SINL]
02273 14030 05623

. 02125 Jp FXLTIXT 02274 61000 02312

. 02126 FXLTI2 PUT  L{LL2COS)=L(LLCOS) 02275 10010 05634 A=2
02276 14010 05630

. 02127 PUT W{LL2COS+1)eW(LLCOS+1} 02277 10030 05635 COSL=COSL2

=t 02300 14030 05631
Eg . 02130 PUT  L(LL2SIN)}SLILLSIN) 02301 10010 05626

02302 14010 05622

. 02131 PUT  W{LL2SIN+1)sW{LLSIN#1) 02303 10030 05627 SINL=SINL2
02304 14030 05623

. 02132 ENT BLeBELPIXX 02305 1200 06175 L=PI-L

. 02133 ENT  BSslLL 02306 12500 05707

. 02134 ENT BésLL 02307 12600 05707

. 02135 ENT B7+01 02310 12700 00001

B 02136 RJP  FLTPT 02311 65000 06266

- 02137 FXLTIXT RPL Y+ 1sL(FIXLATI} 02312 36010 01764

. 02140 ENT  BUueNIL 02313 12400 00000 RESTORE IR-S

. 02141 ENT BSeNIL 0231 12500 00000

B 0212 ENT  BéeNIL 02315 12600 00000

B 02143 ENT BleNIL 02316 12100 00000

. 0214k EXIT 02317 61010 OV764 NORMAL EXIT

5 02145 FIXLAT ENTRY 02320 61000 00000

. 02146 STR  BLUsLIFXLTXT+1) 02321 16410 02371 SAVE IR-S

. 021u7 STR  BSeLIFXLTXT+2) 02322 16510 02372

. 02150 STR BOSLIFXLTXT+3) 02323 16610 02373

. 02151 STR BIsL(FXLTXT¢l) 02324 16110 02374

. 02152 ENT Blel 02325 12100 0000}

. 02153 ENT BLsRAM 02326 12400 05727 GET RAMCOS

. 02154 ENT B&6®RAMCOS 02327 12600 05546

. 02155 ENT B7el4 02330 12700 0001

. 02156 RJP FLTPTY 02331 65000 06266

. 02157 ENT Blel 02332 12100 00001

. 02160 ENT  B&6®RAMSIN 02333 12600 05544 GET RAMSIN

. 02161 ENT B87+13 02334 12700 00013

02162 RJP  FLTPT 02335 65000 06266




101

g

cessesesccsecssssssssscne SPURT OQUTPUT NO. 210 cseeccscsecosnsccscscssce
BELTP PONTONe7/1/6S
CARDS L) ID LABEL TA STATEMENT LoC F JKB Y NOTES
. 02163 RJP  ALPHA 02336 65000 04325 GET ALPHA
. 02164 JP FXLTXT#1 02337 61000 02371 ERROR EXIT
. 02165 STR AesL(ALPHBI 02380 15010 05460
. 02166 STR  QeW(ALPHBR+1) 02341 14030 05461
. 02167 RJP COSALF 02342 65000 08556 GET ALPHCOS
. 02170 Je FXLTXT+1 02343 61000 0237) ERROR RETURN
. 02171 STR  AsL({ALPHCOSI 023k 15010 05606
. 02172 STR  QeW(ALPHCOS+1)eQNEG 02345 18330 05607 ALPHCOS LESS LERD
. 02173 Jp FXLTI 02346 61000 02355 NO
. 02174 ENT 8Blel) 02347 12100 00001
. 02175 ENT BueP] 02350 12400 06175 VYES - ALPHB=PI-ALPHB
. 02176 ENT BS=ALPHB 02351 12500 05460
. 02177 ENT B4 eALPHB 02352 12600 05460
. 02200 ENT B7+01 02353 12700 00001
. 02201 RJP  FLTPY 02354 65000 06266
. 02202 fFXLTI RJP  BRANGE 02355 65000 Okho3
. 02203 JP FXLTXT+1 02356 61000 02371 ERROR RETURN
. 02204 STR AsL(RANGEBI 02357 15010 05731
. 02205 STR  QeW(RANGEB+1) 02360 14030 05732
. 02206 ENT AsW(ALPHB+1)eANEG 02361 11730 05861
. 02207 JP $¢6 02362 61000 02370
. 02210 ENT BL4eALPHB 02363 12800 05460
. o221 ENT  B5eTTWPI 02368 12500 06165
. 02212 ENT B&eALPHB 02365 12600 05460
. 02213 ENT B7e00 02366 12700 00000
. 02214 RJP FLTPT 02367 65000 06266
. 02215 FXLTXT RPL Y+ leL(FIXLATI 02370 36010 02320 NORMAL RETURN
. 02216 ENT  BUeNIL 02371 12800 00000 RESTORE IR-S
. o2217 ENT  BSeNIL 02372 12500 00000
B 02220 ENT BéeNIL 02373 12600 00000
. 02221 ENT BleNIL 02378 12100 00000
. 02222 EXIT 02375 61010 02320
. 02223 FIXRATI ENTRY 02376 61000 00000
. 02224 STR  BUSLIFXRTIXT+11 02377 16410 02585 SAVE IR-S
. 02225 STR Bhel(FXRTIXT+2) 02400 16810 0256
B 02226 STR  BO6*LIFXRTIXT+31 02801 16610 02547
. 02227 STR  BISLIFXRTIXT+4) 02402 16110 02550
. 02230 ENT Ble) 02403 12100 00001
. 02231 ENT BuyeFLTONE 02808 12800 06136
. 02232 ENT BS5eKkX 02405 12500 054S&
. 02233 ENT BbeDLLSB 02406 12600 05715
. 02234 ENT B7+03 02407 12700 00003
B 02235 RJP  FLTPT 02810 65000 06266
. 02236 ENT  AsL(LLD) 0243¥1 11010 05856 GEV L1 MOD 2PI
. 02237 ENT  QewW(LLI+V} 02412 10030 05uS7
. 02250 RJP MOD2PI 02413 65000 03752
. 02241 STR  AsL{LL) 02414 15010 D556
. 02242 STR QesW(LLI+1) 02415 14030 0S&S7
. 02243 STR AsL{LL) 02816 15010 05707
. 02244 STR  QewW(LL+1) 02417 14030 05710
. 02245 MOVE 2sLLsLLILAST 02420 10030 0STO?7 LLAST=L

02421 14030 OS711
02422 10030 05710




AN

CARDS

L1 10 LABEL

02246

02247
02250
02251
02252
02253
02254
02255
02256
02257
02260
02261
02262
02263
02264
02265
02266
02267
02270
02271
02272
02273
02274
02275
02276
02277
02300
02301
02302
02303
02304
02305
02306
02307
02310
02311
02312
02313
02314
02315
02316
02317
02320

02321

BELTP

TA STATEMENT

MOVE 2eLL1eLL2LAST

ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
ENT
RJP
ENT
ENT
ENT
RJP

Blel
Bhell
Bb6eLLSIN
B7e13
FLTPT
Blel
86#LLCOS
B7ellk
FLTPT
Blel
BueIISIN
B5eLLSIN
B6eOELTSIN
8702
FLTPT
Blel
BY4eDELTSIN
BSeOELTSIN
B6sTIMTP
8702
FLTPTY
8lel
BheWONE
BSsTIMTP
BHeTIMTP
8701
FLTPT
Blel
BNeTIMTP
B6eDELTCOS
B7e12
FLTPT
Blel
BueRAM
B6eRAMCOS
B7ell
FLTPT
Blel
B6eRAMSIN
B7e13
FLTPTY

SPURT OUTPUT NO. 210
PONTONe7/1/65

MOVE 2eOELTSINeDELTISIN

MOVE 2¢DELTSIN®DELT2SIN

LoC

02523
02424
02425
02426
02427
02430
02431
02832
02433
02434
02435
02436
02437
02440
02ku1
02442
02443
O2uuu
02L45
O2uk6
02uh7
02450
o2us1
02452
02453
02454
02455
02456
02457
02460
02461
02u62
02463
O2u64
02465
02466
02467
02470
02471
02472
02473
o2u47h
02475
02476
o2477
02500
02501
02502
02503
02504
02505
02506
02507

@e0e0c0secccccccsscnsenens

F JK8B

14030
10030
14030
10030
14030
12100
12400
12600
12700
65000
12100
12600
12700
65000
12100
12400
12500
12600
12700
65000
12100
12400
12500
12600
12700
45000
12100
12400
12500
12600
12700
65000
12100
12400
12600
12700
465000
12100
12400
12600
12700
65000
12100
12600
12700
65000
10030
14030
10030
14030
10030
14030
10030

Y

05712
05456
05713
05457
05714
00001
05707
05622
00013
06266
00001
05630
00014
06266
00001
05540
05622
05550
00002
06266
00001
05550
05550
0623%
00002
06266
00001
06136
06234
06234
00001
06266
0000!
06234
05562
00012
06266
00001
05727
05546
00014
06266
00001
05544
00013
06266
05550
05552
05551
05553
05550
05554
05551

NOTES

L2NDLAST=L1

GET SINL

GET COS

GET SIND

sISIN(LSIN)

GET DELTCOS
1.SIND(SIND)=TIMTP

2.1-TIMTP=TIMTIP

3.SQRT(TIMIP)=DELTCOS

GET RAMCOS

GET RAMSIN

SIND=SINDI

SIND=SIND2




cecccssscsccossancccscccns SPURT DUTPUT NO. 210 cececssccssscssscsscsccccs
BELTP PONTONe7/1/65

CARDS L1 10 LABEL TA STATEMENT LoC F JKB Y NOTES

02510 14030 05555
. 02322 MOVE 2eDELTCOS®OELTICOS 02511 10030 05562 COSDO=COSO1
02512 14030 05564
02513 10030 05563
0251% 18030 05565

. 02323 MOVE 1eDELTCOSeDELT2COS 02515 10030 05562
02516 14030 05566
. 02324 PUT W(DELTCOS+1)eCPW({DELT2C0S+1) 02517 10030 05563
02520 14070 05567
. 02325 RJP COSALF 02521 65000 048556 GET ALPHCOSI
. 02326 JpP FXRTIXT+] 02522 61000 02545 ERROR RETURN
B 02327 STR  AeL{ALPHICOS) »QPOS 02523 15210 05610
. 02330 STR  QeCPW(ALPHICOS+1)eSKIP 02526 14170 05611
. 02331 STR QeW(ALPHICOS+1) 02525 14030 05611
. 02332 RJP SINALF 02526 465000 04317 GET SINAI
. 02333 JP FXRTIXT+) 02527 61000 02545 ERROR RETURN
. 02334 STR AeL(ALPHISIN) 02530 15010 05574
. 02335 STR  QeW(ALPHISIN#]) 02531 18030 05577
. 02336 MOVE 2eALPHISINeALPH2SIN 02532 10030 05576

02533 14030 05600
02534 10030 05577
02535 14030 05601

. 02337 PUT  W{ALPHICOS)eW(ALPH2COS) 02536 10030 05610
b 02537 14030 05612
gg . 02340 PUT W(ALPH2COS+1) e PW(ALPH2COS+ 1) 02540 10030 05613
02541 18070 05613
. 023u1 PUT  2eW(NUMPT) 02542 10000 00002 NUMPT=2
02543 14030 05700
. 02342 FXRTIXT RPL Y+leL(FIXRATI} 02544 36010 02376 NORMAL EXIT
. 02343 ENT BueNIL 02545 12400 00000 RESTORE IR-S
. 02344 ENT BSeNIL 02546 12500 00000
. 02345 ENT BéaNIL 02547 124600 00000
. 02346 ENT BleNIL 02550 12100 00000
B 02347 EXIT 02551 61010 02376
. 02350 FIXRATE ENTRY 02552 61000 00000
B 02351 STR  BUeL(FXRTXT+1) 02553 16410 027k SAVE [R-S
B 02352 STR  BSeL(FXRTXT+¢2) 02554 16510 02785
. 02353 STR BOSL(FXRTXT+3) 02555 164610 02746
. 02354 STR  BIleL(FXRTXT+4) 02556 16110 02747
. 02355 ENT  AeW(NCOOE)®ANOT 02557 11530 05703
. 023546 JpP FXRT20 02560 61000 02667
. 02357 ENT AeW(ELEV)®ANEG 02561 11730 63054 REVERSE DIRECTION
. 02360 Jp FXRT1 02562 61000 02612 NO
o 02361 ENT A«W(UNDEARTHSW) ®APOS 02563 11630 05677 MAYB-DONE LAST TIME
. 02362 JpP FXRT1+1 02564 61000 02613 VYES
X
. 02363 cep Ae 02565 15080 00000
. 02364 STR  AsW(UNOEARTHSW) 02566 15030 05677
. 02365 ENT  AewW(OLLB*1) 02567 11030 057186 NO
. 02366 STR AeCPW(DLLB+1) 02570 15070 05716 OL/DT = -DL/OT REVERSE OIRECT
10N
. 02367 ENT Blel 02571 12100 00001
. 02370 ENT BueTIME 02572 12400 05466 CALC NEW LL




¥01

CARDS

L2 B Y NN N ]

L1 10

02371
02372
02373
02374
02375
02376
02377
02500
02401
02802
02403
02404
02405
02406
02407
02810
02%11
02%12
02413
02414
02815
02816
02817
02420
02521
02422
024823
02824
02425
02826
02827
02430
02431

02632
02433
02434
02435
02836
02637

02440
02ub1
024%2
02543
024ki
02445
02446
024487

SPURT DUTPUT NO. 210
PONTONeT/ 1/65

R R R R R R RN

BELTP

LABEL TA STATEMENT
ENT  BSeTIMEILAST
ENT BéeLL
ENT B7e01
RJP FLTPT
ENT Ble)
ENT B4eDLLB
ENT BS5SelLl
ENT 87e02
RJP FLTPT
ENT Blel
ENT  BueLLILAST
ENT 8SellL
ENT 8700
RJP  FLTPT
JpP FXRT 12X
FXRT) cL W(UNOEARTHSH)
ENT BlueTIME
ENT B1e)
ENT BSeTIMEILAST
ENT B6elLL
ENT B7+01
RJP FLTPT
ENT Ble]
ENT BlelLlL
ENT 85eDLLS
ENT B7#02
RJP  FLTPT
ENT Ble)
ENT BheslLLILAST
ENT BSeLlL
ENT BT7e00
RJP  FLTPT
FXRT12X MOVE 2esLLILASTeLL2LAST

FXRT2 ENT  AsL(LL)
ENT QeW(LL¢1)
RJP MOO2P1
STR AeL(LL)
STR  Qew{LL+1)
MOVE 2eLLeLLILAST

ENT Ble)

ENT  BuellL
ENT B6eLLSIN
ENT B7e13
RJP FLTPT
ENT Blel

ENT B6eLLCOS
ENT BT7ell

LoC

02573
02574
02575
02576
02577
02600
02601
02602
02603
02604
02605
02606
02607
02610
02611
02612
02613
02614
02615
02616
02617
02620
02621
02622
02623
02624
02625
02626
02627
02630
02631
02632
02633
02634
02635
02636
02637
02640
02641
02642
02643
0264k
02645
02686
02647
02650
02651
02652
02653
02654
02655
02656
02657

F JKB Y NOTES
12500 05520
12600 05707
12700 00001
65000 06266
12100 00001
12800 05715
12500 05707
12700 00002
65000 06266
12100 00001
12400 05711
12500 05707
12700 00000
65000 06266
61000 02633
16030 05677
12600 05466
12100 00001
12500 05520
12600 05707
12700 00001
65000 06266
12100 00001
12800 05707
12500 235715
12700 00002
65000 06266
12100 00001
12400 05711
12500 05707
12700 00000
65000 06266
10030 05711
14030 0571<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>