S (displacement). These corrections arve necessary heeanse
of the rounding of E to the nearest 0.1°.
(3) The procedure outlined below is used for both A and B.

(a) Step 1—Using the argument t,, enter the A and B sections
of the firing tables and extract data for A(1), A(2), B(1),
and B(2). The a values of A(1), A(2), B(1), and B(2)
are recorded in column (1).

(5) Step 2—Extract from worksheet 2, the appropriate data
and record in column (2).

(e) Step 3—Cumulatively multiply column (1) by column (2)
and record the total produet in appropriate blocks in
column (3).

(d) Step 5—Round off to two decimal places and transfer the
A value to worksheet 11 and the B value to worksheet 12.

e. Worksheet 8 (lig. 29).
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(1) This worksheet facilitates the solution of the formulas
TT=1T(1)+T7(2) Cos 24,+77T(3) Cos ¢ Sin A7r.
pr=TT+C0) hi+C(2) Ar
1+0C(3) hp+C(4) Ay
N,_(h.-l..?l 1k *la 70

The value T'T is the total time of flight of the missile from
firing to impact. The standard launch time for a missile fired
from n zero firing altitude to zero impaet nltitude is com-
puted then corrected for firing position, and impact altitude
effects. The value TT is used in worksheet 10 for com-
puting displucement presetting variations. The value TC is
the cutofl signal time. This value is used in computing the
minimum required alcohol temperature.
(2) The following procedure is used for worksheet 8:
(¢) Step 1—Complete chart 1.

1, Using t, and t, ns arguments, enter the firing tables in
the TT section. Extract data for TT(1), TT(2), and
TT(3). Record those values in column 1.

2. From worksheet 2, extract the approprinte values and
record in column (2).

3. Cumulatively multiply column (1) by column (2) and
record the total product in the appropriate a and b
column. Complete the indicated computations.

4. Apply interpolation factor. Complete computations to
determine TT.

(b) Step 2—Complete chart IL.
1. Enter TT from chart Iinline (1).
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2. From worksheet 2, extract the appropriate vilues and
record.

3. Enter the firing tables in the C section and extract data
for C(1), C(2), C(3), and C(4). Record those values
in lines (4) through (7).

4. Perform the indicated computations in lines (8) through
(14) to determine total time of flight (T'T).

(¢) Step 3—Complete chart I1L

1. From worksheet +, extract the approprinte values and
record in lines (1) through (3).
2. Perform the indieated computations in line (4).
3. Enter the value TC for the appropriate range in line (5).
j. Perform the indicated compntations to obtain the cutoff
signal time (TC).
f. Worksheet 9 (fig. 30).

(1) This worksheet facilitates the computation of the required
minimum aleohol temperature to which the alcohol must be
heated in order to obtain the required burning time.

(2) The following procedure is used for worksheet 9:

(@) Step 1—From the FDC basic data record, extract the
appropriate values and record in chart I lines 1 through 5.
For computation of plunned missions when aleohol tem-
perature is not available, a standard aleohol tempernture of
40° F. will be used.

(b) Step 2—Complete the indicated computations for lines 6
through 17. When using tapes 1-11, it is only necessary
to compute throngh step 10, and TA 1s —25°.

(¢) Step 3—If the value of line 17 is greater than the value
in line 11, complete chart IL 1If line 17 is equul to or less
than line 11, complete chart ITI.

g. Worksheet 10 (fig. 31).

(1) Chart I of this worksheet facilitates the solution of the equa-
tion d@l=—[W()+WE)R+W(3)h] dWLH[F(1)
+F(2Q)R+F(3) ] dFS—[SI(1) +SH2)R+S1(3)h.] dSL
This value is the first velocity presetting change (dQ1)
which will be applied to the value Q to compensate for varia-
tions in standard missile lift-off weight, thrust. and specific
impulse.

(2) 'The following procedure is used for chart I:

(@) Step 1—Extract from worksheet 9 the appropriate data
and enter in lines 1 through 4. For line 3 when using tapes
1-11 use the value of line 7, worksheet 9.

() Step 2—Complete the indicated computations for line 4.

98




CONTIDENTIAL MODIFIED HAXDLING T A

AUTHORIZED WHEN FILLED IN Worksheet 9
CHART 1

1| TAO (From Log Sheet) o f.?.i_’

2| 510 (From Log Shest) 2/6.7

3| WL (Frem Log Sheet) -:’,’;“.m—----, .
4| FS (From Log Sheet) rro000 _— F
5| by, (From WS 2 (3)) /1235

6] aTAa=(1)-78 - 100 i
7| SIP « (2) + 0. 04312 (6) LI 2/1..-?'; L
8| as10. (7). 215.4 g & -3. .1.; S 3--
9| awrL s (3) - 61108 Ji 79 ]
10| 4FS = (4) - 78000 0 ]
11| TBM = -2.9984 + 0.5625678 (7) 1. 40425 ]
12 -0.“.090;‘.11(;{‘—_.—-- » -}. 1136/ s
13| 9. 0021188 (9) INT22L 3
14 | -0. 000813 (10) 0 2
18 | 0.2682 (8) -0.Pé/46 i
16 | TC (From ws 8) 116. 72490 2
17 | TB = (16) + (15) % (14) » (13) » {12) 4+ 0.3 i /7&. 63037 s

CHART Tl CMART m
¥ TB > TEM ¥ TB < TBM

18 | s.39711 (1) 396.200 2| he|st=() 2
19 | -0. 911105 @) cez.50x 3| ol umy.any 3
0 (ster0.0889s e (19| 272.27 2| [0 TAL()) Q_vo.u (19) 1o
21 |@o) .2 -ry 1
22 [TA«7542%1911Q21) | =73 & .: .<u-.z's.-r R L s

U >110°F the misalle showld net be fired,

CONFIDENTIAL MODIFIED HANDLING
AUTHORIZED WHEN FILLED IN

Figure 30. (CMHA) Ezample of worksheet 9.

(¢) Step 3—Extract from worksheet 1 the value R and enter
in line 6.

(d) Step 4—Enter the firing tables in the W section and ex-
tract data for W(1), W(2), and W(3). Record in the
appropriate blocks lines 7 through 9.

(e) Step 5—Enter the firing tables in the F section and extract
data for F(1), F(2),and F(3). Record in the appropriate
blocks lines 10 through 12,

9
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Figure 31. (CMHA) Example of iwcorkshect 10,

(f) Step 6—Enter the firing tables in the SI section and extract

data for SI(1), SI(2), and SI(3).

proprinte blocks lines 13 through 15,

Record in the ap-
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Figure 31. (CMHA)—Continued
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(g) Step T—Complete the indicated computations for lines
16 throngh 28 to obtain the first velocity presetting change
(dQ1).

(3) Chart IT of this worksheet facilitates the solution of the equa-
tion dQ2=ST(1) +ST(2)h+[ST(3) +ST'(4)h )R. This
value is the second velocity presetting change (dQ2) which
will be applied to the value Q to compensate for variationsin
standard missile lift-off weight, thrust, and specific impulse.

(4) The following procedure is used for chart I1:

(a) Step 1—Extract from chart T the values R and hy, and
enter in the appropriate block lines 1 and 2.

(5) Step 2—Enter the firing tables in the ST section and ex-
tract dnta for ST(1), ST(2), ST(3), and ST(4). Record
in the nppropriate blocks lines 3 through 6.

(¢) Step 3—Complete the indicated computations for lines 7
through 11 to obtain the second velocity presetting change
(dQ2).

(5) Chart VI of this worksheet facilitates the solution of
the equation d8=—(dQ1+d02) TT—0.000544 dWL+R
[—0.026045 dTWL—1.9636 dS7+0.016651 dFS]. The solu-
tion of this equation will provide dQ the total velocity pre-
setting change and dS the total displacement presetting
changes due to varintions in standard missile lift-off weight,
thrust, and specific impulse.

(6) The following procedure is used for Chart TTI:

(a) Step 1—Extract from chart I the values dWI,, dFS, dSI,
and R, and enter in the appropriate blocks lines 1 through
3

() Step 2—Extract from worksheet 8 the value TT and enter
in line 5.

(¢) Step 3—Compute the indicated computations for lines 6
through 15 to obtain dQ. Enter dQ in the box at the end
of chart ITIL.

(d) Step 4+—Compute the indicated computations for lines 16
and 17 to obtnin dS. Enter dS in the box at the end of
chart 111,

(e) Step 5—Enter the value dQ into worksheet 11. Enter the
vilue dS into worksheet 12,

Worksheet 11 (fig. 32).

(1) Worksheet 11 facilitates the solution of the formula @=
Q(1)+Q(2) Cos ¢r Sin K+ Q(3) Cos 2¢.+Q(4) Cos
2K r+Q(5) Cos 26, Cos 2K 7+ Q (6) Sin 2¢;, Cos K+ O+
dQ. (For t,=57, 0,=0.013+. For £.<57, (',=0.0126.) The
value Q is the missile velocity presetting. Three corrections
have been npplied—ono to compensate for altitudes other
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Figure 32. (CMHA) Ezample of worksheet 11,

than sea level, one to compensate for the rounding of I to

the nearest 0.1° and one to compensate for varintions in

standard missile lift-off weight, thrust, and specific impulse.

The value Q is used in worksheet 14 to compute a time in
seconds.

(2) The following procedure is used for worksheet 11:

(a) Step 1—Using t, and 1, as arguments, enter the firing tables

in the Q section. Extranct data for Q(1), Q(2), Q(3),

Q(4), Q(5), and Q(6). Record values for Q(1), Q(2),
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Q(3), Q(4), Q(5), and Q(6) in the appropriate blocks
under column (1).

() Step 2—From worksheet 2, extract the appropriate values
and record in column (2).

(¢) Step 3—Cumulatively multiply column (1) by column (2)
and record the total product in the appropriate a and b
columns. Complete the indicated computations.

(d) Step 4—Apply the interpolation factor and determine n
value for Q..

(¢) Step 5—Apply the correction factor necessitated by the
rounding of K to the nearest 0.1°. Use values (E—E,)
from worksheet 6 and A from worksheet 7. Determine n
value for Q.

(f) Step 6—Enter dQ from worksheet 10 and add to Q to
obtain Q. This value is transferved to worksheet 14.

Worksheet 12 (fig. 33).

(1) This worksheet facilitates the solution of the formula S=
S(1)+8(2) Cos ¢ Sin Kr+S(3) Cos 28,+5(4) Cos
‘.’.Kr+-¢(5) Cos 24, Cos 2+ S(6) Sin 24, Cos K4 C.hy
+dS. (For t,=57. C.=—225. For £,<57, C;=—167.)

(2) The value S is the missile displacement presetting. Three
corrections have been applied : one to compensate for nltitudes
other than sea level, one to compensate for the rounding of
E to the nearest 0.1° and one to compensate for varintions in
standard missile weight, thrust. and specific impulse.  The
value S is used in worksheet 14 to compute a time in seconds,
This time is used to preset S in the missile.

(3) The following procedure is used for worksheet 12:

(a) Step 1—Using t, and {y as urguments, enter the firing tables
in the S section.  Extract data for S(1), 5(2), S(3),S(4),
S(5), and S(6). Record values for S(1), S(2), S(3),
S(4), 8(5), and S(6) in the approprinte boxes under
column (1).

(1) Step 2—From worksheet 2, extract the appropriate values
and record in column (2).

(¢) Step 3—Cumulatively multiply column (1) by column (2)
and record total product in the appropriate a and b col-
umns. Complete the indicated computations.

(d) Step 4+—Apply the interpolation factor and determine n
value for S..

(¢) Step »—Apply the correction factor necessitated by the
rounding of I to the nearest 0.1°.  Use the values (E—E,)
from worksheet 6 and B from worksheet 7. Determine
a value for S.
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Figure 33. (CMHA) Erample of worksheet 12.

(f) Step 6—LEnter dS from worksheet 10 and ndd to S to obtain
S. This valuo is transferred to worksheet 14.

J. Worksheet 13 (hig. 34).
(1) Chart I of this worksheet fucilitates the solution of the

equation 7’=7"(1) +7(2) Cos ¢, Sin Kr+7(3) Cos 2¢,+
(. (For £,=57, (,=0.00285. For t,<57, C,=0.00273).
This value is the first of two cutoff equation constants which
are preset into the missile. The value T must be converted
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into another numerienl value for dial setting. This is done
o
by applying the formula L=[‘.’.75—i§}'—'3] 10° to the value

7. This value is called L. Tt represents T as a dial setting
to the value T. This value is called I.. Tt represents T as
a dial setting in seconds.

(2) The following procedure is used for chart I:

(a) Step 1—Using arguments t, and t,, enter the fiving tables
in the T seetion and extract data for T(1), T(2), and T(3).
The values of ‘I'(1), T(2), and T(3) are recorded in the
appropriate blocks in colmm (1).

(b) Step 2—Extract from worksheet 2 the appropriate data
and record in column (2).

(¢) Step 3—Cumulatively multiply column (1) by column (2)
and record the total products in the appropriate blocks in
columns a and b.

(d) Step 4—Apply interpolation factor and determine value
for T.

(¢) Step 5—Apply ealibration factor to determine L, the dial
setting. Round off to nearest whole number.

(3) Chart II of this worksheet facilitates the solution of the
equation N=N(1) 4.V (2) Cos &, Sin A+ N (1) Cos 2¢,,+
Ch.  (For 1,=57, C=0.0004000, For t,<57, C,;=
0.000458). This value is the second of two cutoll equation
constants which are preset into the missile. The value N in
meters per second must he converted into a numerical value
for dial setting. This is accomplished by multiplying N by
33.333. This produet is ealled M and it represents N as a
dial setting.

() The following procedure is used for chart I1:

() Step 1—Using arguments t, and t,, enter the firing tables
in the N section and extract data for N(1), N(2), and
N(3). The values of N(1), N(2), and N(3) are recorded
in the appropriate blocks in eolumn (1).

() Step 2—Extract from worksheet 2 the appropriate data
and record in column (2).

{¢) Step 3—Cumulatively multiply column (1) by column (2)
and record the totn]l products in the appropriate blocks in
columns a and b,

(d) Step 4—Apply interpolation fuctor. Determine value for
N.

(¢) Step 5—Multiply N by 33.333 to determine M, the missile
dial setting. Round off to the nearest whole number.
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k. Worksheet 1} (fig. 35).

MODIFIED

(1)

(2)

The purpose of worksheet 14 is to fucilitate the solution of
he formulas F=——too— I=——C_ and J=\/————95
the Jormulas S Qg+dP - dg+d, dg+ 4,
where F is the value for calibrating the range accelerometer,
[ is the time required for presetting the velocity presetting
@, and J is the time required for presetting the displacement
presetting 8. A,=g¢, Sin £ and g is the value of gravity ut
the Inuncher, A,= —0.00831 (Cos A Cos /2 Cos ¢, + Sin ¢,
Sin £'). This is the magnitude of the apparent acceleration
in the range measuring direction due to the rotation of the
earth.

The following procedure is used for worksheet 14:

(a) Step 1—From worksheets 2, 6, 11, and 12 extract the ap-

propriate values and record on worksheet 14, lines 1
through 6.

CONFIDENTIAL
HANDLING AUTHORIZED Worksheet 14
fwhen filled in)
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Figure 33. (OMHA) Erample of worksheet 14.




(3) Step 2—Complete the indicated computations for lines 7
through 29.
(¢) Step 3—Determine values for F'; F+0.01 sec; F—0.01 sec;
I:and.J. Round off to three decimals,
l. Worksheet 15 (fig. 36).

(1) The purpose of worksheet 15 is to facilitate the solution of
the formula Z=100 (Z,+ L,), where /1 is the velocity output
of the lateral aecelerometer at the end of 100 seconds due to
the rotation of the earth at the launcher location.

L,z_lh_ Sind

1.,=0.00834 (Cos &, Sin & Cos d—Sin ¢, Sin d). This is
the magnitude of the apparent ncceleration in the lateral
direction.

(2) The following procedure is used for worksheet 15:

(a) Step 1—Extract from worksheets 2 and 6 the approprinte
values and record on worksheet 15, lines 1 through 3.

() Step 2—Complete the indicated computation for lines 4
throngh 13,

(¢) Step 3—Determine values for H: H+0.01: and 1T-0.01,
lines 14 throngh 16. Round off to three decimals.

101. (CMHA) Azimuth of Orienting Line

a. The aiming azimuth (K) as determined in worksheet 5 (fig. 26)
is a geodetic nzimuth adjusted for rotation of the enrth. To orient
properly the lateral nccelerometer, the azimuth of the orienting line
must be expressed as a geodetic azimuth.

b. Geodetic azimuth is obtained from grid azimuth by applying
the convergence fuctor C to the grid azimuth, The missile program-
ming data computer will compute the geodetic azimuth of the orient-
ing line (par. 04).

e. The hand computation for determining the geodetic azimuth of
tho orienting line is performed on the FDC basic data record (fg.
18) in the following manner:

(1) Survey personnel report the grid azimuth of the orienting
line. This value is entered on the FDC basic data record.

(2) After completion of worksheet 1 (fig. 22), the value of con-
vergence from line 34, worksheet 1, is entered on the FDC
busic datn record. Note 4 on worksheet 1 provides for con-
verting this value to degrees, minutes, and seconds for re-
cording on the FDC basic data record.

(3) Using the proper sign, the value of C is applied to the grid
azimuth of the orienting line, converting it (o a geodetic
azimuth (this is not actually a true geodetic azimuth, since
it includes the value of convergence for the firing position
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H

Worksheet 15

(1) | sin#; (8) WS 2 0.865 41 >
(2) | 8y (29) ws 2 9.8/537 -
] g W%’ 049905 >
(4) | .0D01745 (1) 0. 000!5 .
(5) | -.0001745 (1) - Q.000/5 >
(6) | .0001745 (2) ool B
(7 | -.0001745 (2) 2t Tyl
(8 [ ) - (4 o 498%0 =
9| 3)-(5 0. 49920 =
(10) | .00834 (8) PRS-
(11) | .00834 (9) 0 oourt 2
(12) | (6) + (10) 0.00587 3
(13) [ (M + (1) 200248 2
(14) | 100 (12) 0.587 3
(15) | oo (13) A 2YS ¥
(16) | .834(3) o 416 2
N AUTRBR 28 Wonen hiad Inf ="
Figure 36. (CMHA) Ezampie of worksheet 15.
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rather than the orienting line). The geodetic azimuth of
the orienting line is then recorded on the fire command sheet
(fig. 19).

(4) If a zone to zone transformation is necessary, the coordinates
of the lnuncher used for convergence computation must be
the ones referenced on the central meridian in the zone of
the launcher.

m

Go to Page 112.


Jim
Go to Page 112.
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