APPROVED F%

G2
soronium ee1093

LIN:2LAB: ¢

D@CJJM “REFF tholocy lf-‘*-‘. b’h i chicep TO:’
p o ) i
UNUT REfMU | bv: R Etege -
SURIECT:  Br Q bzf.ur!&,y i E‘”QﬁEicl"'l'jUPv E MBER 1, 195*" '_‘“'li':..."f / :"/ 2
o1 . W, ¥ orromE’ [;
HIS ROOM :
. wek 1HIS ROOM 5

4

(R, A, Nelgon)

Lt, Cd», S. J. Fiordan and HMr. Arnaold Shostalr of the Armcnent
Brsnch of OlR visited the Lalcratory on August 24.

K The follcowing literature requostad from OMR wes recelved:
e A reports on the Mk 47 and Mk 56 fire control systsms; reporit on
Mk 22 computer (relay machine built by EIL for BRL for fire cci-
k 4 trol system evaluation); and two BTL reports on curved course
s praediction, It hnd been rocommended that the Mk 47 functions
] ghovld be the dasie for our programming of the fire control problen
for digital solution; this worlk is now being started. In it pre-

) céiction, Mk 47 takes account of posgsidle acceleration of the targe®,
o In additior to the bi-weckly classifications given in M-1073,
o the following will be used:
r“ 2,2 Coordinate Trensformation
B 4
: ; 2. Tny FTRR COnThL R BIEM
- ';f 2.2 Ballistic Copsiderations
& (7. M, Dodd)
e The ballistic probtlem has been set aside temporarily in

favor of the ceck-tilt-correction problem,
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(R. A, Melson)

The exact equation £z~ dock-tilt correction was derived
for the case of olevatior noasured In a atabilized vertlosl
p"f_m(; when the Mk 47 ¢ 00TV was Trecelive d it was found that
our roasults agsreed with twee steted thera.
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2.3 Coorxdinate Transformation - continued

(R, A, ¥elson) - continued

Dod¢ is nowv determining the validity of various ap-
proximats expressions for the exact relation fo indicate the
number of computer operations and amount of storage io be
recuired,
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He vill then do the correspondins srogramming (starting
vith sxact equations given in the Mk 47 report) for the con-
version of elevation end trein in earth coordinates to gun
orders referred to a tilted check (trunniom-tilt correction).
Thie differs from the trensformation ve have lLeen working on
in that the guns do not "elsvate" in a vertical plane when
the deck is tilted, as dces the director,

(9. M. Dodd)

dost of ay time during this perlod has been devoted to
work on the deck-tilt-correction problemn. The following exach
solution wes obtained vy means o7 epberlcal irigonometry:
cos 24 tan B'r
B (1) ten Br = s 3
cos L -~ sin ], sin Zd tan B'r

where Br ic relative target bdearinz (horlezontal plana)
B'r is measured director traln (deck plane)
Zd is cross-level angle ) ;
L is level angle ) mepsures of deck-tilt
Standard fire-control symbtols are used. The above exprescion
(1) agrees with the result obtained independently by R, 4. XKelso
(by meane of analytic gecmetry), ané with an implicit expres-
sion in the Mark 47 Engireering Heport of July 1949.

< One method of obtaining Br is by using
(2) s3r =3'r+ jB'r,
where, from the exact expression (1),

(3)

sin 3'r cos B‘r(cos ZG-cog L) sin L sin 2d vinzB“r

e — .-_-..._..---.E'n‘r_.-‘i"—;"‘d e — L SN

cos 2d sin®B'r + cos L cos By = sin L sin 2d gin B3'r cos B'r

tan jB'r =

of (2)and (2), rather than direct mpplication of (1), elimin-
the necessity of working with tangents of large angles.
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2.3 Coordinate Transformation - continued

2

(5. M. Dodd) - continued 7
Computer Mark I uses the spproximestion

(4) jB'r = 24L gin® B'p + 1/2 L? sin B'r cos B'r. ¥

|

This expression follows from (3) by using certain assumptions
which are valid in some instances; but coneiderable error may
result if the terget is in ffont of or behind the ship (es
opposed to being to the side).

| 3.  CODING
(J. M. Dodad)

Length of the program for computing JB'r will depend upon
whether the exact expression (3) or the approximate expression is

used. Tentative first estimates of the nunber of orders reguired 1
for each are:

| Exact expression (&) 150 orders-
! Approximate expression (4) 50 orders.

ce: o, Dodd
R. 2. Everstt
H. Fahnestock
W, G, Welchman
C. R, Wieser




