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Abstract: With the introduction of the photoelectric reeder as a new
- medium of tramsmission to electrostatic storage, it wvas

necessary to rewrite the rrogrem which converts Flexcwriter
stendard tape to 5-5-6 binary tepe. (See M-1177 and M-1198.)
The program‘s most important revision is & new method of
reading in the stendard tepe {blocka of words) but its
greetest asset is its flexibility whick is mainly due to the
influence exerted by speciel Flexowriter characters in
oontrolling the progrem, ‘

. ‘ A% the pressnt time the program is still incomrlete dne to the
limitetions of electrostatic storere, However, sometime in

the very mear future dectuss of the additional 48 registers .
now available, the rrogrem will be blessed with a new sub-
progrem which wilil fsecilitete the use of a library of sub-
rrogrems on standard tepe. When this is aggomrilshed, a
memo will be wriitten which will describe the complete progrem
in detail end introduce & procedure regercing the general
use of m’bprogramo
This present memo is merely a cellection of diagrams which
should aid one in underutanding the rrogrem as it standa now.
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Trhe Flexowriter Code &= used by the Thotoelectric

Conversion Frograr

Character Octal value ) Decimal value
a 000110 + 6 + 6
b 110C10 - 15 - 13
c €111C0 + 34 + 28
d cl1celo + 22 + 18
e ceoole + 2 + 2
f 011010 + 32 + 26
g 11010C - 13 - 11
h 101000 - 27 - 23
i 0011CC + 14 + 12
J 010110 + 26 + 22
k 011110 + 36 + 30
1 100100 - 23 - 27
. m 111C00 - 7 - 7
n 011000 + 30 + 24
o 110CC0 - 17 - 15
P 101100 - 23 - 19
q 1C111¢ - 21 - 17
r c1010C + 24 + 20
s co1c10 + 12 + 10
t 100000 - 37 -3
u 0C111C + 16 + 14
v 11110C - 3 -, g
w 10011¢C - 31 -.2
b’ 111010 - 5 . - 5
y 101010 - 25 - 21
z 100010 - 35 - 29
2 1cC111 - 30 - 24
3 000011 + 3 + 3
4 c1c1Cc1 + 25 -+ 21
5 100001 - 36 - 3C
6 1C1C11 - 24 - 20
7 01111 + 17 + 15
g 001101 + 15 + 13
9 110001 - 16 - 14
0 1Cc11c1 - 22 - 18
- 000111 + 7 + 7
3 011111 + 37 + 31
+ 100011 - 34 - 28
H 001011 + 13 + 11
/ 111011 - 4 - 4
. 111c01 - 6 - 6
, 011001 + 31 + 25
tab 111101 -z - 2
back space CCCOC1 + 1 + 1
careréturn C1CCCC + 20 + 16
shiftd 11011C - 11 - ©
shift4 111110 -1 -1
stop 110011 - 14 - 12
nullify- 111111 - 0 - C
space ocieee + 1C + 8
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Your different forms 4f "Standard *lexo mape”

“

Checlked
> deciml-addressed
standard flexo tape

Unehecked
decimml]l~addressed
>lt&1ﬁ.&l‘d flexo tape

\ Checked
octal~addressed
standard flexo tape

Unchecked
?ochl-addroued
i standard flexo tapoj

ARRIAGE
ETVYRN

— Binary Form

1000000C11011111

A AN ~ J
C L 223 (4)
227 (0)

5~5-6 Tape
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The constant 10.4x 2
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ExXAMPLE OF HOW

13

may be representsed on sﬁandard tape as:

Decimal constant
on checked standard
flexo tape

Decimal constant
on unchecked standard
flexo tape

5-5~6 Tape

7o /1
S0 (/O

Octal constant ©41olo

on checked standard
flexo tape

Octal constant ,
on unchecked standard
flexo tape

18 181

J
0110100011011011

The binary form of 10‘41: 2

A POSITIVE CONSTANT MAY BE EXPRESSED
ON STANDARD TAPRPE .
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The constant —10—41 21¢ may be represented on standard tape a®:

N ‘ N

ose o0l Decimal constant
f on checked standard
e f flexo tape
0900 3
CARRIAGS
RETVRN
J
\
f Decimal constant
8 on unchecked standard
N flexo tape
CARR|AGE
RETVARW
/
. 5-5-€ Tape
Octal constant
on checked standard coloo
flexo tape {1001
100 | 90|

Octel constant
on unchecked standard
flexc tape

The binary form of -10-4x 213 12

lOOyOLhLQOtQQIUG

EXAMPLE OF HOW A NEGATIVE CONSTANT MAY BE EXPRESSEI
ON STANDARD TAPE
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TITLE __Example ' PROB.# O ' DIC #6345 [JTAPE 623 Y
e AUTHOR __P- Fox TYPIST _P. F.  pATE*-17-51(X] PARAM. o
u°/<.6'b2-93'0- -01-05#-46'J‘Ot Feed out tape ) '}
40| ri0; 140 240
| g o
43 rb3§ 143 243 .
44 | rgk 144 244
45 rc52 145 245
46| qné? 146 246
a7 | qa7t 147 247
50 '{';1.3,1()‘a 150 250
51 tdllﬁ 151 251
52| ¢ : 152 252
53| 23122 - {153 253
54 | qs18”2 154 254
585 qe152 155 " | 255
AR g
| 5 )
60 cgeqs 160 | 0.12345; 260
61 0821) 161 1.23455) 261
oz | ade2) C|eE o 2&2672 202
g : 1.: 0
64 '32239 164 0_52731% 264 |
65 sa_25§ 165 | 1.67012) 265
| 681 =c26y 166 | 0.701233 266
- | 87 are7 167 1 1.0123% 267 ;:
70| mr30f 170 | /520083 Feed o270
7“'§ph312? 117 tape | 27! :
: | Hy308 172 |. 272 \
' pi 173 273 ;
P 174 274 ;
| 75 - it . 2_75 W ST S A il Qm;.. o NN Un U TS WS —
1 arard 176 | 276 | EEEanY S |
1 on3712 peed—outt L7 277
o S e [ e |30
sl adll] —.8765)
1021 oL 2 202 | "oech 302 |
’Q3n~‘t51012; 203 | T"geqad 303 -
104 | 7 37ma 204 2 304 Hanngt
o /-9160d2Feed out 8p70.y Peed ouf 2
105 205 2 305 y
106 tape 206 tape | 306
1024 207 : 307
R : 210 310
- FEL , 211 311
el 212 312
113 213 313
114} 214 314
s 215 315
e | 216 316
17 : 217 317
120.| 220 320
121 221 321
122 222 322 '
123.{ 223 323 K
124 | 224 324 B
125 | 225 325 ;
126 226 326 ;
127 227 327 ;
130- — —— {230 - 3 —— — 4 — =
131 231 331 §
132 232 _ 332 .
133 | : 233 333 3
134 | 234 334 ;
135 235 335 ;
136 236 ' 336 ;
; 137 237 337 E
o The above program is to have an unchecked octal tape. The tape number is 623, i
modification 15, parameter 6 The first word of the program 1s in register 40. 2
N The words are stored in groups as indicated, and the first order of the program .
e iz in register 70. i;
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40 |g.00/( 5 100| #£ &7 140| o0 57 200 ¢ 97 240 | 4f — LM« W?ﬁ 27¢ \ T |340| 4 /7/ J AR I
A | Za 22 10l | 5. 0000¢ 141 g-of/«( 201 | - o 77_L 241 Jia /"#,.,T’ 301 | Z 3¢ é Sil ! g1 Tener s 1401 /—_,.,m/'
N2 lex 334 02| ot 77 142 16.000/0 202| ye 77 242|% 9,0 7 . 1302|475 © [342] 0 5. | se7 ey |02
43 2 03|, vooo & 143 7% 203 | cp IIV)fff'! 243| 4 ss 7:,.«.5' 303) a 113 § 343 Lz 3y )Z'r npreei} 403 ]
44 | 19 ss4 04| % g7 144 |y 00007 204| o __ 3% [244] , 4.4 304 /1 S [399]e s72 ) romet 404
45 | ce ¢3 | coqnd '95]0.00 cas 1451/, 03330 205 y i 245| ¢4, 237 A |305lem [ 7 13450405 J cwax fa0s| .
46 | 20 33, [e | 1065 o roy 146 | ¢f o7 206 Af (7 g‘a"f'“ 246 ,t? -1-32.\ /\\ 306| op o i ,3 346 %19/4’25;7\:’030 406 ”,,
47 | 24 ea [0 1107] 5. poo s 147 Y L 11¢y 207 <3 §RE=T 1247 d'?«?{«‘ N EAED N U M A B '
50 s£ 72 119, 03es 0 150 | p py 210 | 75 33,;,.‘.&& 250|20052 | 3 [310) o0 & R 35004y o, fraiz 7410 )
3! /22 A 10 0w rsa 15! lo.0¢173 2l lgro  Yis Tue | 251 yr232 N S PP2 7 78 W Radl PP A cudsdil BN
52 | . 1B 152 |4 0000 ¢ 22 ,, Jrarefes2|% T si2]_ . 0 1352] 0 500 § sem [ar2]
53 Jo00 13 /‘;,(«, 7=mPorary| 193 vy 213 /48S 435‘”60 253 257 ° 313 " 3¢ \? 353! 2,¥quncd 413
54 | 8 o2 14| 20 5o 154 | o0 — 214 ,2 \°° A28 e sys3| ¥ [31%Ler e b [354] e 5T |a14)
55 /0 J 1S | gom (mrooeco one) 199 |/ 5¢ 000 215 217 neh€ [ 255 ad 293 B 3151 ¢0 o 355|2p sree L4y dls |
56 | L 4onwa 16| 2o 77 156 | 5. 20000 4 |216 sio : 256 40 32¢ . |318 ”q,A 356{;"”“’ sences |416
57 | Qur 2% N7, 03450 157 | 6. 00 /(3 217199 20s 257 o —° 3 317 | ' poo 3¢ 35715 0 417
60 vy 120 | g0 159 Voruin | 160 | st wr 220 <} _les0lzar |3 [320]7 ,s. 360, 370 az0|
6! pgoscs 121 | 52 Lo TP 061 | 4p ey 221 | 44, 232} ees 261 | 20 17 321 | g p s493 36104, s 421 b
62 g oy so4t 122 | age— e Tie2| ., 222, 4 (o |262], . o 322[ 49 432 3624 15 |ene oc|%22] oF ¢
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3 AP ECI W0 P IV £ B VN Vel 11 POV I N 1 w— 32| ppo Yot 1432
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| L o ELECTRONIC COMPUTER DIVISION
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' OCTAL PROGRAM FORM =
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; AUTHOR ADAMS ~FoxX ~ GifmesRE :
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value of the contents of
the "sum® register to
the bdinary wvalue of the
word and eliminate any
special add overflow.
Transfer the result to
the "sum" register. X

Reg. 28-27
‘Inorease the address

Y Reg. 9 .
m Mnn.ry form of the !
sun which was read from ‘'
Start here for Input Program e -the 5-5~6 tape i1s in the
\ i AC. Check it with the
z ‘r "sum" register 30.
: Reg. 10 Y Y , -
Put the binary form of sr 810 ' { 2
in the AC. = Y »
| (1110001100101010) ri address of first reg.
B T8 of program is in AC.
Start here for Check Program e Transfer the whole word
Reg. 1 \ to register 30. This will
Md. the binary form of ek 30 ';;’tl:‘:.fnitm valus of
b0 the 40+ (0101100000011110)
Y Reg. 3
Reg. 12 o R ri(address to which next
[(Check Preg) (Input Prog) word is to be transferred)
The result The result is in AC. Transfer this
48 ck 30. is qd 841. address into the address
'Transfer to Transfer to ‘section of reg. 33,
{register 33, register 23, {
L "l !
Reg. 13
Read digits 11-15 of a vord 5-5-6 Input or
into digital positions 1-5 of Check Program
¥¥ 3 (sign digital position
will contain a zero). 0) +0
- 1) #1/4
e ¥ Reg. 14 3) ts 30
Put di.gitl 11-15 of the word 3) td 23
into digital positions 1-5 of 4; sp 13
AC. (sign digital pes. - sero) 5) sr810
2 6) ad 27
Reg. 15-16 v’ ;’; .
Move digitl 11-15 to digitAI 9) ek 30
puitionl 6~10 ef AC and read ! 10) ea B
digits 6-10 into digital pos. | 11) ad 9
_tg_gg_to the AC, 13) qr 0
14) ea 8
Reg. 17-18 i‘;g ar
Move digits 6-15 to digitd : 17) ar &
positions 6-15 of AC and read 18) 2& s
digits 0-6 into digital pos. 19) qr ©
0-5 of TP 3 and then add ao:.a
22) qe 8
Reg. 19-20 Y LaE 23) M 0
Read the next character on 24) sa 30
'tape inte digital pesitions 25) ts 30
&—eumz. Bxchange the 26) ae 23
ontents of FIf 3 and AC. 27) sp 14
28) YM¥ 4
If the sign digital position of the AC contains a sere, 30) Y 2
|digital positions 1-5 will contain digits 11-15 of the 31) qd2047
‘next wvord. If the sign digital position contains a one,
the AC will contain a special character (110011,111010,
110100, er 113000 in digital positions 0-5) indicating
 that F¥ 3 contains a special word other than a word of
| the program. Is the AC negative or positive?
_Reg. 22 4 s Reg. 5-7
"(Positive) hchnngo the | (Negative) Shift the
contents of FF# 3 and ‘contents of the AC to
'AC. The AC now contains the right 10 digital
' the binary form of a positions. Result will
word of the program. be & small negative wal.
'Add the binary value of
A e  Jab Rl T sp 14. Exchange AC and
"(Check) (Input) S =i |
Check the Transfer == Reg. & |
vord with the word G sp 3(110100) o
auigxtnd to its ' 'sp 3(110011) e
register.  assigned & : ‘
Miw_, Lmighr_,_, { sp 9(111010) = =
: 3 sp 7(111000)
(Special) Add the binary ¥ Reg. 7

'The binary form of sp(address of the register which
contains the first order of the pregram) is in the AC.
Exchange the contents of the AC and FF¥ 3,

Reg. 8

=3 '!'ah the next order from
ulootroltatio storage.

| -6 ZZQ##G



&
5+3

p

A Ay et !:.,:_:ﬁf.ﬁ,,\.ﬁ_.‘-._.,_,..A.“,m,i;,v.v‘ ss
l ‘ g
1
|
{

6803 -1

BEGIN

REG 206

FEED OUT THREE INCHES OF BLANK TAPE

REG 262-264

&REG 207-210

SET THE TRANSFER ORDER OF THE
STORAGE BLOCK TO “ts Bi-1" (376)

CLEAR THE CONTENTS OF THE CONVERSION

STORAGE REG. FF#| AND ALSO THE
ADDRESS SECTION OF FF#0 (HENCE

LEAVING ONLY THE "SPECIFIC OPERATION"

OR SPECIFIC DIGITS")

lREG 211-220

REG 265-267

DETERMINE WHETHER THE TAPE IS
CHECKED OR UNCHECKED AND SET

THE INPUT SUBPROGRAM ACCORDINGLY

lRE(-i 221-224

DETERMINE WHETHER THE ADDRESSES
ARE EXPRESSED IN OCTAL OR
DECIMAL FORM AND SET THE CONTENTS

OF THE "ADDRESS CONVERSION FACTOR"
REGISTER TO 8x2-'S |F OCTAL AND

READ IN THE NEXT FLEXO CHARACTER
AND ADD THE START OF THE NUMBER
TABLE. THE RESULT WILL BE THE
ADDRESS OF EITHER THE BINARY
FORM OF A DIGIT REPRESENTED BY
THE NUMERICAL FLEXO CHARACTER

OR OF A SPECIAL REGISTER WHICH

CORRESPONDS TO ONE OF THE SIX

SPECIAL SYMBOL CHARACTERS. TRANS -
FER THIS ADDRESS TO REGISTER 270

10x2715 |F DECIMAL

L REG 270-27I

CLEAR AND ADD THE CONTENTS OF
EITHER THE NUMBER REGISTER OR
SPECIAL REGISTER. WHICH ISIT?

REG 246-250

READ IN THE NEXT FLEXO CHARACTER

AND ADD THE START OF THE CASE

TABLE. THE RESULT WILL BE THE

ADDRESS OF THE CASE REGISTER

WHICH CORRESPONDS TO THE WORD

ABOUT TO BE CONVERTED.TRANSFER
THIS ADDRESS TO REG 252

SPECIAL CHAR. REG.

REG 272

EXCHANGE THE CONTENTS OF THE
CONVERSION STORAGE REG FF# |
AND THE NUMBER REGISTER'S CONTENTS

- NOW IN THE AC

1856 251-256

READ IN THE NEXT FLEXO CHARACTER
AND ADD THE CONTENTS OF THE WORD'S
CORRESPONDING CASE REGISTER. THE
LAST ELEVEN DIGITS OF THE RESULT
WILL BE THE ADDRESS (TO BE
TRANSFERRED TO REG 275) OF THE
“SPECIFICON" REGISTER. THE FIRST
FIVE DIGITS WHEN SHIFTED RIGHT
(WITHOUT ROUNDOFF) THIRTEEN DIGIT-
AL POSITIONS AND ADDED TO THE START
OF THE MULTI-TABLE WILL PRODUCE
THE ADDRESS OF THE MULTI-FACTOR
OF THE WORD BEING TREATED. TRANS-

l REG 273-274

MULTIPLY THE FORMER CONTENTS OF THE
CONVERSION STORAGE REG FF¥*| BY THE

TO THE WORD BEING TREATED

CONVERSION FACTOR WHICH CORRESPONDS

l REG 275-277

ADD THE PRESENT CONTENTS OF
THE CONVERSION STORAGE REG FF ¥/
TO THE PRODUCT IN THE AC AND
STORE RESULT IN FF¥|

RE

THE CONTENTS OF TH
"REGISTER 1S NOW IN
TRANSFER TO THE"PIVO
REG 132. NOW SHIFT Tk
THREE DIGITAL POSITI
RIGHT AND AVOID A ROl
ADDRESS SECTION NOW C
ADDRESS OF THE FIRST
THAT PART OF THE PRO
HANDLES THE PARTICUL
OF THE PROGRAM BEIN
TRANSFER THIS ADDRES!

-

INCREASE THE ADDRES:!
OF FF#4 AND THE STO
TRANSFER INSTRUCTI

b

MULTIPLY THE CONTE
CONVERSION STORAGE RE(
MULTI-FACTOR WHICH C
TO THE WORD BEING TR
THE “SPECIFIC OPERATION
IC DIGITS" TO DIGITAL POS

-

THE WORD IS NOW Ci
CONVERTED TO BINARY FO
IT TO A STORAGE BLOCK

o

HOW MUCH HAS BEEN
AND WHAT IS THE NE

(b)

RE

‘FER THE_ADDRESS TO REG 326

——

lREG 257-261

CLEAR AND ADD THE CONTENTS OF THE
“SPECIFICON" REGISTER. THE ADDRESS
SECTION WILL CONTAIN THE ADDRESS
OF THE CONVERSION FACTOR WHICH
CORRESPONDS TO THE WORD BEING
TREATED. THE FIRST FIVE DIGITAL
POSITIONS WILL CONTAIN THE "SPECI-
FIC OPERATION " OR “"SPECIFIC DIGITS"
OF THE WORD. TRANSFER THE TOTAL
CONTENTS TO FF¥0. TRANSFER THE
ADDRESS SECTION TO REG 273

THE AC CONTAINS THE L.
A REGULAR BLOCK. SPE(

-4 SUM TO IT, ALLOW FOR-A!

AND TRANSFER THE RE

INTO THE SUM REC(

CARRIAGE RETURN

REG 333-335

|-

THE WORD IN THE ACCUMULATOR IS A
REGULAR WORD OF A BLOCK OTHER
THAN THE LAST WORD. SPECIAL ADD
THE SUM TO IT, ALLOW FOR ANY

OVERFLOW, AND TRANSFER THE RESULT

BACK INTO THE SUM REGISTER

READ IN THE STOP C

-

PUNCH OUT ALL THE wi
STORAGE BLOCK REGIST
TAPE IN THE SAME SEC

THEY WERE CON




| REG 320-322

THE CONTENTS OF THE SPECIAL
"REGISTER IS NOW IN THE AC.
TRANSFER TO THE"PIVOT CHARACTER"
REG 132. NOW SHIFT THE CONTENTS
THREE DIGITAL POSITIONS TO THE
RIGHT AND AVOID A ROUNDOFF. THE
ADDRESS SECTION NOW CONTAINS THE
ADDRESS OF THE FIRST REGISTER OF
THAT PART OF THE PROGRAM WHICH
HANDLES THE PARTICULAR SECTION
OF THE PROGRAM BEING CONVERTED.

TRANSFER THIS ADDRESS TO.REG 332.

@ REG 323-324

INCREASE THE ADDRESS SECTION
OF FF#4 AND THE STORAGE BLOCK
TRANSFER INSTRUCTION BY ONE

" REG 326-330

MULTIPLY THE CONTENTS OF THE
CONVERSION STORAGE REG FF¥| BY THE
MULTI-FACTOR WHICH CORRESPONDS
TO THE WORD BEING TREATED. ADD
THE “SPECIFIC OPERATION" OR “SPECIF-
IC DIGITS" TO DIGITAL POSITIONS 0-4

* REG 33!

THE WORD IS NOW COMPLETELY
CONVERTED TO BINARY FORM.TRANSFER
IT TO A STORAGE BLOCK REGISTER

* REG 332

HOW MUCH HAS BEEN CONVERTED
AND WHAT IS THE NEXT STEP ?

il

(b)

REG 361-362

THE AC CONTAINS THE LAST WORD OF

A REGULAR BLOCK. SPECIAL ADD THE
SUM TO.IT, ALLOW FOR ANY OVERFLOW

AND TRANSFER THE RESULT BACK
INTO THE SUM REG II5 )

B - AN

L REG 363

READ IN THE STOP CHARACTER

& REG 364 -366

PUNCH OUT ALL THE WORDS IN THE

STORAGE BLOCK REGISTERS ON 5-5-6

TAPE IN THE SAME SEQUENCE THAT
THEY WERE CONVERTED

B3 AT i sl e 6 i W CCBAIAATIR T Wi dea el e e sk B o e i e e T

REG 347

PROGRAM '

JHE AC CONTAINS THE INSTRUCTIO;I
SP TO THE FIRST ORDER OF THE

READ IN THE STOP CHARACTER

& REG 350

PUNCH OUT ALL THE PROGRAM WORDS
IN THE STORAGE BLOCK REGISTERS

ON 5-5-6 TAPE IN THE SAME SEQUENCE
THAT THEY WERE CONVERTED

l REG 351-352

PUNCH OUT THE TOTAL SUM OF
THE PROGRAM IN 5-5-6 FORM

l( REG 353-354

PUNCH OUT THE PIVOT
CHARACTER 111010

L REG 355-357

PUNCH THREE BLANK SPACES

L REG 370

PUNCH OUT THE

INSTRUCTION,
“SP TO THE FIRST ORDER"

{ REG 371-372

PUNCH OUT THE PIVOT
CHARACTER 111000

/

REG 336

REG 226

THE ADDRESS OF THE FIRST REGISTER
OF THE PROGRAM IS IN THE AC. MAKE
THIS THE INITIAL VALUE OF THE SUM|
BY TRANSFERRING IT TO THE SUM REG

T e

& REG 337 ,

|PUNCH OUT THE BINARY FORM OF THE
~ {INDIVIDUAL DIGITS OF THE TAPE NUMBER

4' REG 340

FEED OUT THREE INCHES OF BLANK TAPE

THE ADDRESS OF TME FIRST REGISTER
OF THE NEXT GROUP IS NOW IN THE

AC. READ IN THE STOP CHARACTER

. 4 REG 227

PUNCH OUT ALL THE PROGRAM WORDS

IN THE STORAGE BLOCK REGISTERS

ON 5-5-6 TAPE IN THE SAME SEQUENCE
THAT THEY WERE CONVERTED

REG 341

REG 341

PUNCH OUT THE ADDRESS
OF THE FIRST REG OF
THE PROGRAM
IN 5-5-6 FORM

PUNCH OUT THE ADDRESS
OF THE FIRST REG OF
THE NEXT GROUP IN

5-5-6 FORM

&REG 342-3 /

ll"iEC‘B 342-3

PUT THE ADDRESS OF
THE FIRST REG OF THE
PROGRAM IN FF %4

PUT THE ADDRESS OF
THE.FIRST REG OF THE
NEXT GROUP IN FF¥#4

REG &344-346

REG &344 -346

PUNCH OUT THE PIVOT

CHARACTER (100t1

PUNCH OUT THE PIVOT
CHARACTER 110100

PHOTOELECTRIC

CONVERSION PROGRAM
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