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To; To W. Forrester 
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D a t< 

TO: 

;: /.x/i,., 

( P . A. Nelson) 

L t . Cdr. S. J . r.iordan and Mr. Arnold Shostak of the Anru.ner.t 
Branch of OUR v i s i t e d the Labora tory on August 24 . 

The following l i t e r a t u r e requo3tad from O&R was received-. 
r e p o r t s on the Mk 47 <?Xid Mk 56 f i r e con t ro l systsmri; r epor t or. 
Kk 22 comr.utor ( r e l a y nachine t u i l t by 3TL for &'RL for f i r e con
t r o l system e v a l u a t i o n ) ; and two 3TL r e p o r t s on curved course 
p r e d i c t i o n . I t had been recommended tha t the Kk 47 function;; 
should be the b a s i s f o r our programming of the f i r e con t ro l p rob len 
for d i g i t a l s o l u t i o n ; t h i s work i s now bein^ s t a r i e d . In i t c p r e 
d i c t i o n , Mk 47 t akes account of p o s s i b l e a c c e l e r a t i o n of the t a r g e t , 

I n a d d i t i o n to the b i -weekly c l a s s i f i c a t i o n s c iven i n M-1073, 
the fol lowing w i l l be used: 

2 .2 Coordinate Transformation 

USSJSIBg ^ ' " ^ n ; rJOB]j,SM 

2.2 Ba l l i a ^^c_C f t o s l j | a E a t i , o j f l 

( J . K. Dodtf) 

The b a l l i s t i c problem has been se t a s i d e temporar i ly in 
favor of the d e c k - t i l t - c o r r e c t i o n problem. 

2-3 Coordinate Transformation 

(It. A. Welson) 

The exact equation f=r deck-tilt correction was derived 
for the case of olevatior measured" in a stabilized verti> 
plane; when the Mk 47 report was received, it was found that 
our rosulta agreed with those stated there. 
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2»3 Coordinate Transformation - continued 

(R, A. iielson) - continued 
Dodd i s nov; determining the v a l i d i t y of va r ious ap

proximate express ions for the exact r e l a t i o n to i n d i c a t e the 
number of computer ope ra t i ons and amount of s to rage to be 
r e q u i r e d . 

He w i l l then do the cor respondinr programming ( s t a r t i n g 
wi th exact equa t ions given i n the Mk 47 r e p o r t ) f o r the con
ve r s ion of e l e v a t i o n and t r a i n i n e a r t h coord ina te s to gun 
o rde r s r e f e r r e d to a t i l t e d check ( t r u n n i o n - t i l t co r r ec t i on )« 
This d i f f e r s from the t rans format ion we have been working on 
i n t h a t the guns do not " e l e v a t e " i n a v e r t i c a l p l ane when 
the deck i s t i l t e d , as dees the d i r e c t o r . 

( J . K. ltodd) 

i«iost of :ny time during t h i s per iod has been devoted to 
work on the d e c k - t i l t - c o r r e c ' i i o n problem. The fol lowing exact 
s o l u t i o n was ob ta ined by means of s p h e r i c a l t r igonometry ; 

cos Zd t a n E ' r 
(1) ten Br • — — — — . —> , 

cos L - s i n j , s i n Zd t a n B f r 

where Br i s r e l a t i v e t a r g e t bea r ing ( h o r i z o n t a l p l ane ) 
B ' r i s measured d i r e c t o r t r a i n (deck p lane) 
Zd i s c r o s s - l e v e l angle ) - . . . . . . 
T . , . , b i measures of a e c k - t i l t 
L i s l e v e l angle ) 

Standard f i r e - c o n t r o l symbols a re used . The above express ion 
(1) agrees w i th the r e s u l t ob ta ined independent ly by R. A. &el so--
(by means of a n a l y t i c geometry) , and wi th an i m p l i c i t e x p r e s 
s ion i n the Mark 47 Engineer ing Heport of J u l y 1949. 

One method of ob ta in ing Br i s oy u s i n g 

(2) ^ r = 3 ' r * j E ' r , 

where, from the exact express ion ( 1 ) , 

s i n 3"r cos B tr(co8_Zd~cos I») " s i n L sin__Zd sln2B*r 

^ J r ' COB Zd sln2B»r • cos L cos^B' r '- s i n L s i n Zd a in B ' r cos B' r 

Use of (2) and (?), r a t h e r than d i r e c t a p p l i c a t i o n of ( l ) , e l imin
a t e s the n e c e s s i t y of working wi th t a n g e n t s of l a r g e a n g l e s . 
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2*3 Coordinate Transformation - continued 

( J . M. Dodd) - cont inued 

Computer Mark I uaeo the approximation 

(4.) j B ' r • ZdL s i n 2 3« r • 1/2 LR s i n B ' r cos B ' r , 

This express ion fol lows from (3) "by u s ing c e r t a i n assumptions 
which a re v a l i d i n some i n s t a n c e s ; but cons iderab le e r r o r may 
r e s u l t i f the t a r g e t i s in f ron t of or behind the ship (as 
opposed to being to the ^ i d e ) . 

3 . CODIKQ 

( J . M. iDodd) 

Length of the program for confut ing JB' r v d l l depend upon 
whether the exact express ion (3) o r the approximate express ion i s 
u sed . Ten ta t i ve f i r s t e s t ima te s of the number of o rde r s requi red 
for each ares 

Sxact express ion (S) 150 orders 
Approximate express ion (4) 50 o r d e r s . 

cc : J .--MY Dodd 
R. R, Everett 
H. Fahnestock 
V. G. Welchman 
C. R. v/ieser 
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