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METHOD OF OPERATION

The program is mounted on two reels., Tests 1 through 7, Photo-Reader Test
and Typewriter Test are mounted on Reel 1; Tests 8 through z are mounted
on Reel 2,

If it is desired to run Tests 1 through z, proceed as follows: Mount Reel 1
on photo~reader; read two blocks either via automatic turn on cycle or two
p keys and "Go'; 1111111 should be typed out if number track is correct or
another indication (See text on Block Selection) may be made if number track
is apparently in error., At this point, type-in is gated and an "s" key will
initiate further testing beginning with Test 2, Type-in is gated after the
identification of Test 7, Phase 1; operator should type in a random number
of any number of digits followed by an "s" key - testing will resume; no
further intervention should be necessary until the completion of Test 7,
Phase 2 when a multiplicity of bell ringing occurs. At this point, mount
Reel 2; compute switch to idle and back to "Go",

Indications of a full run The last three digits of the test tags

with no errors would be (except test 1) to the left indicate the

as follows: approximate running times of the respective
1111111 s tests in minutes and seconds exclusive of
2222010 read=-in time,

3333102

LlLlhho25 Each reel has its own block selection routine
5555016 and any test can be entered by typing the
6666016 appropriate digit for the test followed by
7777145 DDDs(Random #) tab s, Example: Ltab s to enter Test L; vtab s
7777015 to enter Test v (with appropriate block select-
8888018 ion routine operating)e Note: Type 9tab s to
9999019 enter Photo-Reader Test and 8tab s to enter
uuuu025 Typewriter Test with block selection for Reel
vvvv026 1 operating, Any test can be entered manually
WwWiww012 by p keying in the first block of the test and
xxxx010 placing compute switch to "Go",

yyyy0l0

7222043 An arrangement has been made so that any test

can be cycled through indefinitely under con-
trol of punch switch, For Long Lines Test, FPhase 1, punch switch on causes the
computer to enter a continuous long lines recheck mode after random number
loading has been completed, scf initializes the "random number loading" pro=-
gram and sclf initializes the recheck mode of operation., scf restarts any test,

The m and r functions can be used in conjunction with the Interrogator if
desired, m and r should not be used in Test 7, Phases 1 and 2,

The computer will allow testing to continue in all tests through Test 5 even if
read=-in error is apparent; starting with Test 6, computer halts - read back can
be attempted by "idle" and back to "Go".
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BLOCK SELECTION « REEL 1

This routine consists of one block and operates from Line O, Number track

is checked by addition in AR and subtraction of prestored information;
1111111 should be typed if check is effected; summation of number track

in error is typed in following format if error is apparents sign,DDDDDDD
(complemented version if sign is negative), Line O summation is checked

and ,xxcoox typed if error is apparent, The Interrogator Routine (See pge.l)
is read in and stored in Line 5, Line 5 summation is checked and yyyyyyy
typed if error is apparent, Type-in is gated at which time any test on Reel 1
can be selected, (See Method of Operation, pge 2). Legitimate selections

are O through 9 tab s or =7 tab s; if any number outside of the legitimate
range is typed, it is ignored and type-in is gated for a new entry, When=
ever a proper selection is detected, branching into proper test is effected
by shifting selected number into N number position of a dumny command; a
search for designated test is carried out with AR being involved in a counte
ing loope If zero is the typed selection (such as "s" key only), the branche
ing and block counting part of the program as described above are by passed
and Test 2 is called for directly via three "read tapes",

BLOCK SEIECTION « REEL 2

Block Selection for Reel 2 can be entered either manually'(B and "Go") or
automatically after the running of Reel 1, In both the manual and automatic
modes, Block Selection read-in is checked and xxxxxx typed if error is
apparent, There is a programmed unalt if read-in error is detected - it is
necessary to rewind and reenter manually, The Interrogator is read in and
JYYYYY is typed if read-in error is apparent - in this case, read back of
Interrogator is automatic in event of read-in error.

In the manual operating mode, the test selection procedure is similar to
that for Block Selection = Reel 1, Legitimate selections are 8 through z
tab s,

In the automatic mode, Lines 6 through 18 are loaded with information in
order to present a typical loading condition for clock, the last test of
Reel 1 having left the memory nearly cleared, Test 8 is then entered
directly,
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INTERROGATOR.

The Interrogator Routine has been developed to facilitate communication
with the computer during the operation of the diagnostic routine, The
Interrogator is a one line program and is stored in Line 5 at all times
except during the operation of Test 7 (Iong Lines, Phases 1 and 2) and
Test x (Mark Exit).

The Interrogator has four main functions as follows: To call out infor=
mation from any address in memory; to replace information in any address
in memory; to type the summation of any channel; to type the full con=
tents of any channel,

Operating Procedure: At aay time during testing except during Tests 7 and

X, place compute switch in idle position; strike sc5f and place compute
switch to go (If test is cet at time of entry, computer will halt = it is
necessary to return to idle and back to go); computer transfers contents

of Line 23, AR, Line 2,0-3, Line 3,2-3, MQ, ID and PN to intermediate

storage in Line 18; computer gates type-in and waits for ready; to call

out a location in memory, type CHWD tab s (CH = channel and WD = word pos-
ition in channel = for example, to type out the contents of word 20 of

Line 1, type 0120 tab s) = the typeout will include sign and seven hex-
adecimal digits and a verification of the address called for; to replace
information in any address, type sign DDDDDDD tab CHWDx tab s; to type

any channel in its entirety, type CHy tab s; to type the summation of any
channel (complementary form if negative), type CHz tab s, When all operations
involving the Interrogator have been accomplished, the operator should strike
tab s in order to reset the short lines and formats to their status as of

the time of the entry to the Interrogator, Computer will come to a halt and
operator can manually reenter tcst; reentry can be either via scf or r (ﬂ

ic permissible prior to sc5f at time of entry).

Intermediate storage for the short lines etc. follows: Line 2,0-3 to Line 18,
0-3; Line 3,2~3 to Line 18,L=5; Line 23 to Line 18,8-11; AR to Line 18,12;

ID to Iine 18,14-15 (Sign from IP); ID to Line 18,16-17 (comple if neg.);

MQ to Line 18,18-19 (compl. if nego.); PN to Line 18,20-21 (compls if nege)e

Miscellaneous Notes: To call out the address Line 00, Word 00, it is necessary
to precede the type~in of 0000 tab s with any digit (10000 tab s would be
satisfactory). Information in Line 19 is left intact unless a channel typeout
is called for (y code)es There is no check for illogical instructicns to the
Interrogator; therefore, it is essential that type-ins be made with extreme
care, It is rccommended that, while marginal trouble-shooting with Diaper,
the computer be returned to center margin prior to entering the Interrogator
Routine, During the operation of Long Lines Test (Test 7, Phase 1), the
Interrogator can be of use as follows: When operating in the long lines re=-
check mode (punch switch on), move compute switch to idle; manually position
Interrogator on photo-reader; strike p; type g 0180265 tab fi; type sclf to
resume testing; Lines 5 and 19 should show errors on reentry, Interrogator
can then be entered at any point in the conventional manner,
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COMMAND REGISTER

This test consists of one block plus a loader., The loader operates from
Line 3 and inserts the same program proper into Lines 19, O, 1, 2 and L,
Summation of Line 19 is typed (=,2lw2xxx); Line 19 is transferred to Line
3 and testing commences at Line 3,00,

The program executes a continuous series of 1 mod L commands which have
identical static contents: 7.1022. No other commands should be executed
and the stepping of information through the control switch can be con=-
veniently observed,

If a scope is synced on TF, CC should: be observed with no base line at T-21

during O mod L word times, Transfer should be high during 2 mod L word times
and the reset pulse for CL should be observed without baseline at T-29 of

2 mod 4 word times, Much of the related circuitry of the above can be traced
by extensions of the technique described,

The program has ring bell commands at all locations other than 1 mod Lhe In
each case, control is returned to command Ol when a ring bell has occurred,
A ring bell other than one at beginning of routine indicates failure,

The routine can bs operated from any command line other than 5 by manually
selecting the line and placing compute switch to "Go", If it is desired to
operate the routine from Line 5, it must first be manually entered into
Line 5 from any of the other command lines as Line 5 holds the Interrogator.

This routine is entered by typing 1 tab s with Block Selection, Reel 1
operating,

TYPEWRITER

Routine stops on gate type-in, Operator should type in four hex words,
after which he has a choice of two modes of operation, "s" will result

in the above four words being typed from Line 19 repeatedly which offers
excellent opportunity for checking output circuits and typewriter, If "/
is hit instead, the four words will be typed back, after which the computer
will gate type=~in for entry of another four words, The / may be hit repeat-
edly to dump the same four words or any information may be entered at the
gate type-in, Routine initializes on sclf,
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PHOTO READER

This is & one block routins which operates from Line Oo It is useful only
in the trouble shooting of marginal read-in problems since a correct pro=
gram read-in must be attainesd,

The program calls for continuous reading over the same block of test tape
(Any block of tape, mounted in a magazine, except the first block can be
conveniently used - the first block could be used if a dummy stop code
were punched at the front end),

The operating procedure is as follows:

1, Enter test via reel 1 loader or manually (p key and go); with correct
program read-in, computer gates typr-in and waits for readye.

2. Mount any block of tape as described above.

3. Type 1 tab s if the block of tape under test has been punched in 7 digit
tab formatj type tab s if format is 29 digit.

The test block will be read and a check sum typed. Through this point, it
is recommended that the computer be operated at center margin, For conve-
nience, there is a breakpoint in the check sum typeout command .

The computer stores the initial read-in of the test block in Line 16; com=
puter re-reads the test block, this time storing the block in Line 17« The
computer logically compares information in Lines 16 and 17; the comparison
is made in four word groups in Lines 20 and 21; if error is apparent, a two
digit hex code is typed which is indicative of the location of the failure
(If DD is the hex error flag, it indicates that the read-in failnre has
occurred between words DD-l and DD~1; DD will always be a O mod l; number);
following the two digit hex flag, the correct contents(Line 16 version) of
the four word block in question is typed followed by the four word block

in error{(Line 17 version),

Consider the following exanple: Words 2L, through 27 of the test tape have
all 1 bits; during some read-in other than the initial read, suppose that
the highest order bit of word 27 were dropped; the error indication would
be as follows if the 29 digit format had been selected:

1w

200222240 LELLLEBLLNLLLLTLLLLY

V2222200200 LLLLLLABLLLLLLLLL

If the punch switch is held on during testing, error typeouts are omitted
and & ring bell is the only indication whenever &n error is detected in

. any four word groups,



CQ FIIP IOV AND ASSQCIATED GATES

This test has been written to detecct malfunctions of CQ flip flop and
associated testing circuitry. Commands sre written in duplicate so that
control will not be lost if a command is taken illegally from N + 1 at
any pointb,

Line 1 is in control for this single block test and Line 1 summation is
checked after typeout of test tag (2222010). If Line 1 summation does not
check, the erroncous swwmation is typed as an error flag. The test tag

and the error fl:U are the only programmed typeouts, and breakpoints have
been included ia both output coinmands so that a separatlon could be effected
between the output commands and the test ready commands which follow.

A system of error lockup loops is employed for error indication. For example,
if command N is the beginring of an error sequence, control is returned to N
locking the computer in a onm command loop, Command N + 1 has the same static
contents as command N and also returns control to N, The sourcs, destinalion
neons are used as error indicators; error lockuw ;1 » source 1, destination 1j
error lockup /n = source n, destinatxon n,

For succesive passes through the test and evenlual exit, it is nescessary to
have a counting device which is indepoendent of the testing cireultry itselfs
This is effected by clearing ID,0 and inserting information into the high
order part of Il,l; at the end of each pass, ID is shifted one bit, ID,0 is
transferred to Line 1,10 and c¢eontrol is transferred to Line 1,10, Thun
conktrol. goes to Line 1 00 until a bit appears 1n T20 of ID,0 at whivh tine
coatrol is transterred to Line 1,64.

The test requires the use of sone number "A" which can be altered for each

passe "A" is generated by subtracting the contents of M) from AR for seven

word times. MQ is used for intermecdiate storage at the bepinning of the

probram end underygoes a one bit shift in the process deseribed in the pre~
eading paragraph after each pass.

The first test involves a "test ready" at a point when "ready" should be
highe If "not ready" is indiceted, computer enters error lockup /#le

Line 1,3l 18 a clear location in the program. Line 1,3l is zero tested; if
non zero is indicated, computer cnters error lockup /2,

"A" is zero tested (Line 22,0), "A" should go to zero at no point during the
course of the passes through the testa, If "A" tests zero, counputer enters
error lockup #3a

Absolute value of "A" is sent to ARt and negated. Sign of AR 1is tested, If
At tests negative, computer enters error lockup #l. A
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Test 2

CQ FLIP FIOP AND ASSOCIATED GATES (Cont.)

Absolute value of "AM is negated and stored in AR. Sign of AR is tested;
if AR tests positive, computer enters error lockup #5e

AR holds the negation of the absolute value of man o AR is tested for neg-
ative zero; if negative zero is indicated, computer enters error lockup #6o

Negative zero is sent to AR, AR is tested for negative zero; if negative
zero is not indicated, computer enters error lockup #7a

AR holds a negative number (=0000000)s A command with S22 and D22 is
executed to test for illegal appearance of DS at E of K1k (30291, zone 3C);
if test is set, computer enters error lockup #8e

The command Chl, S21, D31 is executed to test for illegal appearance of SW
at T of K18 (3D291,zone 3C); if test is set, computer enters error lockup #9e

The command Chl, S26, D31 is executed to test for illegal appearance of S5 at
F of K1l (3D291, zone 3C); if test is set, computer enters error lockup # 10,

AR sign is tested (AR holds negative zero)s if AR tests positive, computer
enters error lockup #5, If the negative test is realized, computer idles

for one command and if the next command is taken from N + 1, indications are
that CQ did not reset and computer enters error lockup #11,

The command S00, D03 is executed to test for illegal appearance of D6 at A
of K18 (3D291, zone 3C); if test is set, computer enters error lockup #12,

The command S03, D26 is executed to test for illegal appearance of DX at D
of K18 (3D291, zone 3C); if test is set, computer enters error lockup #13.

The command 829, DOL is executed to test for illegal appearance of DS at D
of K20 (3D291, zone 3C); if test is set, computer enters error lockup #1k,

The command S17, D31 is executed to test for illegal appearance of ST at E
of K20 (3D291, zone 3C); if test is set, computer enters arror lockup #15.

SUMMARY OF CONTROL: Line 1, ID, Inverting Gates, AR
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Test 3

SHORT LINES = LOGICAL COMMANDS

This test operates from Lines 0, 1 and 2, Lines 20, 21, 22, 23 end the two
word registers are tested as well as a few of the logical commands, Logical
commands not included here are covered in test 6, .

Each program line is sum checked after read-in and characteristic typeout
occurs if failure is apparent, The test is permitted to continue even if a
fallure is indicated, on grounds that some failure other than read=in or of
the long line in question has occurred,

The first test i1s a test of the clear command (CO-S23-D31). MQ, ID, and PN
are tested for zero after the clsar command is given . IP resetting is
checked by transferring MJ to AR and testing sign., Prior to reentering test,
MQ, ID and PN are loaded and IP is set,

The short lines test commences with command 82 of Line O (Page 10 of the
coding sheets), Line 1,72-73 are used in the MQ, ID and PN memory tests,
Line 0, 16-17-18-19 are used for the Line 20, 21, 22, and 23 memory tests,
Prior to checking the short lines for accuracy, the computer goes into a
delay loop for 160 drum revolutions,

The logical command involving Source 31 is tested beginning with command 74
of page 13 of the coding sheets, A four word pattern is inserted into Line 20;
the one's complement is inserted into Line 21. A zero test is performed using
Source 31 for one drum revolution,

With identical information in Lines 20 and 21, the logical command of Source
30 is tested, Line 21 is added to AR for one drum revolution, Not Line 20
and Line 21 are then subtracted from AR for one drum revolution, AR should
be clear at this point and is so tested,

An additional test of Source 31 is run by inserting identical information
into Lines 20 and 21 ; addition and subtraction for one drum revolution
using Source 31 (Dest, AR) follows,

SUMMARY OF CONTROL: Lines 0,1 and 2 ; AR ; Inverting Gates

SUMMARY OF ERROR INDICATIONS

oxxxxxx LO(read=-in) SDD  ; L20 12DD ; Source 31
YYYyyy Ll(read=in) 6DD ; L21 130D ; Source 30
e222222 L2(read=in) 70D ; L22 1LDD ; Source 31

8DD ; L23
1DD ; IP not reset by'clear! 9DD ; MQ DD = # of failures in hex ;
2DD ; PN not cleared by'clear' 10DD ; ID Microtests 1=, 12-1); = 25
3DD ; ID not cleared by'clear! 11DD ; PN passes; microtests S~11 =
LDD ; MQ not cleared by'clear!' 10 passes,
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Test L
AR_AND PN

This test involves fifteen microtests, all of which are designed to
recognize AR, PN and associated circuit failures.

The first three microtests involve a check of AR as a memory unit. (Pages
16, 17 of coding sheets). Three constants are addressed to AR in separate
testss 0000000; =-zzzzzzz; uuuuuuu. In each test, there is a two and one=-
half second programmed delay prior to verifying contents of AR, The delay
loop involves a 1=26=31 command:and microtests 1, 2 and 3 will indicate
errors if the 1 characteristic in command 1-26-31 fails to block AR tallye.

Beginning with microtest 4, the number of passes through each test is kept
track of as follows: by inserting a marker in ID,1; shifting this marker
one bit right for each pass; looking for the marker to appear in the low
order side of ID,0. The marker is placed so that each test is passed
through twenty nine times.

logical commands involving Lines 20 and 21 are used to detect failures in
most instances. To guard against the possibility of a malfunction of the
logical commands giving erroneous indications, a sample failure is typed
each time an error indication is typed. The sample failure can be checked
against the expected correct value, and if coincidence occurs, a malfunction
of the error detecting circuitry can be suspected, Other than for this
reason, it was thought that a sample error typeout would be of considerable
aid in tracing the cause of errore

when an error is detected on a pass through any test beginning with micro-
test L4, a bit is inserted into T29 of M3,0. When ID shifts right after each
pass (see above) MQ, of course, shifts left. When all twenty nine passes in
any particular test have been effected, MQ,1 holds information not only as
to the number of failures which occurred but also a direct record of which
pass the circuit failed on. Therefore, a bit in the highest order position
of MQ,1 indicates a failure on the first pass. =-2222222 would indicate a
solid failure,

Following is a rundown on each of the microtests of this series beginning
with microtest L: (Page references in all cases are for coding sheets)

Microtest L3 ~0000000 to AR (Command L2, page 17); add ~D000000 to AR with
0 charactoristic. This test is aimed principally at failure caused by_a
cerry getting into T2, The carry set term at Tl should be blocked by Tl,

Microtest 5; Clear and add -0000000 to AR with 1 characteristic (Command L2,
page 17). At T29 of transfer, AC should get set term qualified by T29 and

TR and D7 and C3 and IS and IC and AD. Therefore, AC should be up in time

for T1 immediately after transfer and the negative sign of AR should be deleted,

Microtest &3 This test is similar in all respects to iicrotest 5 except that
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Test L

AR AND PN (Cont,)

-0000000 is transferrcd to AR with a O characteristic. Therefore, the bit
in T1 should not be deleted as in microtest 5 since IS should never have
come up during transfere

Microtest 7; z020uuz (Command w0, page 18) and 8yzOuu0 are added with O
charactecristics, The result is logically checked against =72zyl5Lz.

Microtests 8 throush 11; Program Line 3 is the object of four block
additioas iIn ik, cn cddition being carrled out for each of the character-
istics O through 3. (Command ul, page 19 through command 22, page 21)

Microtosts 12 through 15§ Program Line 3 is the object of four block
additions in PN, an oddition being carried out for each of the characterw
istics L through 7. (Command 22, page 21 to end of test)

SUMI'RY OF CONTROL: Lines 0,1,2,3,L,20,215 Logical Commands of sources 30,
31 and Shift Cciznand

SUMLRY OF ERROR INDICATIONS

Erroncous swmmation of loader followed bys vvvvvvy

" " " Iins 1 " " AW Read
" " " Line 3 " " xoaoeox in
n " " Line h " n yym check
" " " Line O " " 2222222
Sanple Failure ## Failures Tag

Format: signDDUUDULTabsIgnihODDDDtabsIgnliliDLIDDtabDly
Szmple (Corrcct val.)Tog
-t 0000000 17 AR

-2222222 2 Memory
uunauuu 3 Tests
00C0000 L4 Check of illegal carry into T2 of AR
0000000 5 Negativo zero to AR, characteristic 1
-00C00CO0 6 Negative zero to AR, characteristic O
~72yl5hz 7 202z0uuz + 8yzOuu0 computed in AR
OLu7384 8 Add all Line 3 in AR, characteristic O
‘M9h'.:’12 9 n 1 n " " " . 1
~Ohu7 38h 10 " " " 1] ] n 2
_.356v3y-y- ll " 1] " n " n 3
whov2ul  «LCOuOxy 12 2™ onooow w PN n L
~wzvv2ul  ezlpxi78 130 o oW " PN " 5
wh9vul LCOwOxy 1 "™ ™ w " PN n 6
304lx5y ov32v88 15 n noon " PN " 7



Page 12 of 22

Test 5

INVERTING GATES

Three blocks operating from Lines O, 1 and 2 make up this series of nine
microtests on the inverting gates, ID is again used to count the number
of passes as was the case for Test Lo Method of error indication is
similar to that employed for Test L (See page )« The logical commands
are again used in the detection of errors, with a double test usually
operative = one for the dropping of pertinent information; the other for
the pickup of extraneous informations

SUMMARY OF CONTROL: Lines 0,1,2,20,213 Logical commands of Source 30,313
Shift commande

SUMMARY OF ERROR INDICATIONS

oxxxx LO Read

o YYYYYY: 12 in
0222222 L1 check
Format:s (/) of Failures) (Sample Failure) (Tag)

51gnDDDDDDD  tab ~signDDDDDDD tab D

Sample (Correct value) Tag

~5555556 1 (~uuuuuuu to L21,2 character=-
istic 1) Page2L, command:uOe
uuuuuuu 2  (uuuuuuu to L21,2 character=

istic 1) Page 25, command u2e

uuuuuuun 3 (=uuuuuuu to AR characteristic
2) Page 25, command 96,
uuuuuu L (uuuuuuu to AR characteristic
2) Page 26, command 9L
uuuuuuu 5 (~uuuuuun to AR characteristic
3) Page 27, command 96
~5555556 6 (uuuuuuu to AR characteristic
3) Page 27, command 2L
uuuunul 7 (uuuuuuu to L20,2 character=
istic 3) Page 27, command uOq
~5555556 8  (~uuuuuuwu to L20,2 character=
istic 3) Page 28, command.Ole
~5555555 9

(5555555 to LZOé2 character=
]

istic 2) Page 28, command 9L,
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Test 6

PN s LOGICAL COMMANDS

In addition to PN and Logical Command checks, this test 1s designed to
detect malfunctioning components which could under certain circumstances
cavse illegal sign writing in AR or PN,

SUMIRY OF CONTROL: Lines 0,1,2,22; AR; Inverting Gates

SUMMARY OF ERROR INDICATIONS

Format: s8ignDDDDDDDtabsignDDDDDDDtabTTDD
(Sample Failure) TT = Tag; DD = number of failures
in hex out of 25 passes

Sample (Correct Value) Tag Reg. Involved

“YYYWYYY  YYyyyyy 1 PN LLLLLLL, LULLLLY to PN (Pge 30)
Add -uuuuuuu, uuuuvuuw

uuuuuuu  uuuuuuu 2 PN 5555555, 5555555 to PN (Pge 31)
Add 5555555, 5555555

0000000 3 PN -0000000 to PN (Pge 31)
Add -0000000

~Z222222 =22222ZY L PN ~2222222, 2222222 to PN (Pg. 32)

Add -2222222, 7222222

0000000 0000000 5 PN  Nege zero to PN, characteristic 1
(Pge 33); several attempts are made
to induce illegal writing of sign
into PN; DD could exceed 19 as
error loops are shared by many tests,

0000000 6 AR AR was cleared prior to loading neg.
zero in PN in 5 above; AR is checked

for writing of illegal sign, (Pg. 33)
DD can exceed 19,

uuuuuuu 0000000 7 PN Check of Logical Command 3-23=31; (Pge3L)
0000000  uuuuuuu 8 I Check of Logical Command 3~23-31; (Pg.3L)
ZUzZuzuz 9 Check of Logical Command of Source 27;
(Page 35)
0000000 0000000 10 Test of Source 29 as source of zeros;
(Page 35)

Note: All page references for coding sheets,
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Test 7

Loye_1I5 (PHISE 1)

— et o

This test has been designed to observe malfuncticns of tke long lines
Cirectly as well as failures coused by some instznces where nultiple
destinations have occurrede

The routine consists of three blocks includirg a loader ard operates from
Lires O and 1o The loader is sum checked after read-in and ccuputer rings
bell and halts if reading error has occurreds Read back can be effected
by placing compute switch to idle and back to goe With successful read=-in
of loader, type-in is gated and computer hangs on "test ready". At this
point, the operator should type in a random number cf digits follcwed by
an "s" keys Computer will then load the program into Lines 1 and O with
the suzae read=in check as noted above for the loadeTe

The computer clears Lines 2 through 19 and proceeds to load the memory
with a series of random numbers generated as shown on page 38 of the cod=-
ing sheets, Each word position of Lines 2 through 19 is loaded with a
different random number sterting in the lowest order part of each line.
lLoadirg of the random numbers is handled double precision, As each long
lire is being loaded, a running sunmation of the random information being
entered is carried in Line 22,1, With the entry of each pair of words in
a long line, the line is summed in the AR and checked against the running
sunmation held in Line 22,1, As long as agreement exists between the two
sunmations, the computer continues to fill the line through word uT7a. At
this point, the summation of the line (122,1) is transferred to an approp-
rizte place in Line 1 for purposes of later recheckinge If a line fails
during loading, no further information is entered into the line; an error
indication is typed; the running summation of the line is corrected to
correspond to the existing summation which is presumably in error and this
value held in Line 1 for subsequent recheckinge We can in this way dis=-
tinguish between line failures during loading or subsequent failures
during recirculation, After each line has been filled, all lines already
filled are rechecked; program lines O and 1 are also recheckede

SUMMARRY OF CONTROL; Lines 20,21,22,23; AR; PN ; Inverting Gates

-——— T

SUMARY OF FRMOR_INDICATIONS

Line Failurg_ggg}pg‘ygﬁgépg_ Recheclc Failure
= Jatture fsodhue b : =3
1 x1
2 y2 u?
] 1 ]
] |} ]
15 vz uz
16 20 vO

19 23 v3
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Test 7

LONG LINES (PHASE 2)

This phase of the long lines testing constitutes a check of the long
lines with identical information stored in each channel,

After loading identical information into all long lines (Program Line O
to all channels), computer delays for approximately five seconds prior
to,checking Lines O through 19 for accuracy.

Lines 1 through 22 are cleared and computer again delays for approx=-
imately five seconds prior to verifying that Lines 1 through 22 have
remained clear,

SUMMARY OF CONTROL: Lines 0,23; ID; AR ; Inverting Gates

SUMMARY OF ERROR INDICATIONS

Line Failed with Identical icked Up Informetion
Information in Each Line After Clear Loop
0 1
1 11 2 1
2 1 2 2 2
3 1 3 2 3
L 1L 2 L
5 1 5 2 5
6 1 6 2 6
7 1 7 2 7
8 1 8 2 8
9 1 9 2 9
10 1l u 2 u
11 1l v 2 v
12 l w 2 w
13 1l x .2 x
1L 1y 2 v
15 1 2 2 =z
16 110 2 10
17 111 211
18 112 2 12
19 113 2 13
20 2 14
21 215
22 2 16
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Test §

TP FLIF FICP AHD ASSOCIATED GATES

This routine is made up of a series of seventeen microtests which involve

a ccmprehensive check of sign circuitry associzted with the -two word reg=-
igters. Folloving is a description of each of the microtests in this series:
(Page references are for coding sheets).

licrotest 1;(Page L5); ~C000000 is transferred to ID,l. The minus sign should
be blocked from T-1 of ID,1 by TR and Ui ¥ IR and D6 and U7 and (CS + TA) and
TS, (Zone 2C, 3D293) ID,1 is zero checked by commend 8, Note that there
should be no time of sign during word time 11 by virtue of the double pre=-
cisicn command operating for an odd word time, The cormend was written in
this way to minimize our chance of missing the bit in T-1 (if it did exist)
due to other circuit fallures.

licrotest_2;(Page L6); Conmand 10 transfers a negative nunmber to ID,1, Sign
should be held by IP, Command 22 transfers ID,1 to AR with ean add character=
istic. If microtest 1 above has passed, it is reasonable to assume that T-1
cf ID,1 has no bit in this case, If Al tests negative, IP probably was not
blocked during time of sign. Look for malfunction of Ci term in vicinity of
Zones 2 and 3B,3D293 as pertaining to gates of package D1,All.

Microtest_3;(Page L6); A negative number is transferred to ID and a positive
number to MQ. MQ is transferred to AR and sign checked, Positive AR indicates
error., Several attempts are made to reset IP illegally. See commands 69
through vl, page Lb.

Microtest ls(Page L7); A negative number is transferred to M) after clearing.
Iy is transferred to AR and sign checked, Positive AR indicates error. Refer
to Zone 3C,30293. IPF should Le set by LB and IP and (56 + SX) and D6 and

TIX and LX) end G and (CS + CX) and TR and TS, If error is indicated and it
is found that IP is being set during the execution of command 6, look for
melfunction of IP to IB during time of sign of word time 13. Several checks
are made of blockage of IP to IB under various conditions.(See page LT).

Microtest 5;(Page LB); A negative, then positive number is transferred to ID,
Vil Ts transferred to AR and sipgn tested. Negative AR indicates error. If
previous tests have passed, look for difficulty in reset term of IP qualified

by &5 and IP and DV and (S6 + SX), zone 3C,3D293.

Microtest 6;(Page L8); Two negative numbers are transferred to FN after clear-
ing. bW is transferred to ARl and sign tested, Negative AR indicates error. If
tests 1 through L have passed, look for difficulty in reset term of IP as

qualified by EB and IP and (T and V) and (S6 + SX), zone 3C,3D293,

iMicrotest 7;(Pags 19); A positive mumber is transferred to ID,1 and a bit is
shifted into the T-l position of ID,1, ID,1 is transferred to [Q,1; MQ to AR
and sign testo, Negative AR indicates error, If other tests have passed, look

for difficulty with the S6 qualifying term for set of IP, zone 3C,3D293.
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Test 8

IP FLIP FLOP AND ASSOCIATED GATES (Cont.)

Microtest 8; (Page L9); A negative number is sent to MQ,l with an add char-
acteristic. The number should not be complemented as there is no time of
sign during transfer by virtue of an odd T number; IP should be set by
command 66; MQ is transferred to PN with a O characteristic; MQ,1 and PN,1
are added in AR and AR is zero tested. Non zero test indicates error. If
microtest 7 has passed, ascertain if the expected bit is present in T-1 of
MQ,1 after execution of command 63; if not, check qualifying terms for
block of EB to IB, zone 2C,3D293.

Microtest 9; (Page 50); PN to PN is tested with negative sign in IP. Check
set term for IS as qualified by six term "and" gate (D2A18, zone 2B,3D293).

Microtest 10; (Page 50); Two negative numbers are transferred to ID by
command 10; ID to AR and sign test; positive sign indicates error. If micro-
tests 2 and 5 have passed, IP probably received reset pulse during second
word of transfer as effected by command 10. Check J, K of D1Al5, gone 3C,
3D293 for illegal reset term.

Microtests 11, 12, 13; (Pages 51, 52); Clearing of the even sides of MQ, ID
and PN is checked after transfer via AR to MQ, ID and PN. Note that the
write terms for MQ, ID and PN are qualified by CS or CE.

Microtests 1L, 15; (Pages 52, 53); Clearing of PN is checked on loading of ID
with O characteristic; non-clearing of PN is checked on loading of ID with
1 characteristic. Check CW and (CS + CX) and TR and D6 and DV, zone 3C,3D29L.

Microtest 16; (Page 53); PN to PN is tested with positive sign in IP. If
other tests have passed, check diode D on D2A18, zone 2B,3D293.

Microtest 17; (Pages 53, 5L); Diodes associated with the generation of D&

are tested including MK of Clli, MK of (15 and MK of Cl6 (3D292, zone 3A).
Diodes associated with the generation of S6 + SX are tested including UA,

TC, SD and RE of BlO (3D292, zone 1C). A common error loop is shared so that
it is possible for the number of failures in an error typeout to exceed the
basic number of passes.

SUMIARY OF CONTROL: Lines O through L; Line 22, AR

SUMMARY OF EXROR INDICATIONS

Error typeouts are of the form TTDD; TT= Tag number and corresponds to
microtest numbers listed above. DD= number of failures in hex out of
twenty five passes. As an example, if microtest 9 had failed 18 times,
the indication would be: 912. Note: DD could exceed 19 for Microtests
3 and |} as error loops are shared by more than cne test.
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Test 2

SHIFT AND NCRHALIZE

SUMIARY OF CONTROL: Lines 0,1,2,21,22; PN; AR; Inverting Gates.

——— @ a9 e

SUM.RY OF ERROR_INDICATIONS

Format: signDDDDDDDtebsignDDDDDDDtabTTDD
(Sample Failure) TT = Teg; DD = number of failures
in hex out of 25 passes

Sample (Correct Value) Tag Rego Inv.
0000000  uuuuvuuu 1 1D Pge 55; uuuuuuu, 0000000 to ID,1-~0;
uuuuuun 0000000 MQ 0000000, uuwuuuvu to MJ,1-Q; clear AR;

000001x AR 29 bit shift by command 87.

0000000 0000000
0000000 0000000

000003u
0000000 0000000

ID Pge 57; 0000, xoxxxx to ID and MQj
MY clear AR; 58 bit shif't by command 753
AR ascertain that FN is not altered dur=-
PN ing shifting.

C000000 KX XX
xxxxxxx 0000000
0000000

ID Pg. 583 sooooox, xxxaxxox to ID and MQj

MQ clear and subtract 000001x from ARj

AR shift under AR control. Before and after
shift, several attempts are made to
illegally alter AR contents,.

O OO .E"O\U‘\.LT' w N

vuuuuuu 0000000 10 MQ Pg. £9; 0000000, uuuuuuu to MQ,1-0;
000001x 11 AR clear AR; Normalize by command 91

-00xxxxx  vu00000 12 MQ Pga. 60; 0000000, xxxxxxx to 1MQ,1~0;
Normalize under control of T # of
command 9 (T # = 42)

uuuuuun  0C00000 13 MY Pg. 60; uuuuuuu, 00C0000 to MQ,1-0;
Normalize by command 45 (Note that
T 29 of ¥Q,1 holds bit prior to
normalize)

Note: All page references above are
for coding sheets,
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Test u

MULTIPLY AND DIVIDE

Lines 0,1,2,3,20,21,22,23; AR; Logical Command S30

SUMMARY OF CONTROL:
SUMMARY OF ERROR INDICATIONS

Format:  signDDDDDDDtabsignDDDDDDDtabTTODD

(Sample Failurs)

IT = Tag; DDD = number of failures

in hex; microtests
1-3 and 8-10=50 passes;
all others = 25 passes

Sarple (Correct Value) Tag Reg, Inv,
0000000 0000000 1 D Pg, 63; Double precision typical
0000000 0000000 2 M multiplication
50ywlow  v178Law 3 PN
0000000 0000000 L Pge 6li; Clear; xotxxxxx to PN,O;
ook 0000000 5 PN divide by zero for 58
0000000  uuuuuuv 6 M word times
Lidihs  LLhhlé 7 PN  Pg, 65; Clear; xoouox, xxXxooxX to
ID; divide for two word times
-x37v2yz  z2L8wv3 8 D Pgo 66; Double precision typical
57udxwy =z28x07uy 9 PN division
=7693zyu  26vz9v3 10 M
0000000 0000000 1 M Pg, 67; Multiply test with several
0000000 =zuz56v2 1 i) attempts to illegally alter
=vGy2v3v - =82996v8 n PN two word registers; commands
marked with #* may be omitted
via Interrogator during
trouble~-shooting; the error
typeout in this case will
unconditionally show MQ,ID,PN
0000000 =54véy33 12 MQ Pge 69; Divide test with several
y35yLv7? =0000000 12 D attempts to illegally alter
wo5v2Lh2  =0000000 12 PN two word registers via

commands marked with 33
error typeout will include
all two word registers even
though only one or two
happen to be in error,

Note: All page references are for
coding sheets,
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Test v

OVERFLOW

Thirty microtests are involved in this series and all possible conditions '
of AR and PN overflow are tested., Division overflow is checked,

SUMUARY OF CONTROL: Lines 0,1,2,3,k4,20,21,22,23, AR, PN, Divide for Division
Cverflow.

SUMMARY OF ERROR INDICATIONS

Format:  TTDD; TT = Tag; DD = # of failures in hex out of 25 passes,

Tag Sum or Difference Computed in AR Erratic Overflow Status
1 /8 + 5/8 ot Set
2 1/2 + 1/2 Not Set
3 1/2 + 1/L Set
L 3/L ~ 1/2 Set
5 3/L = 3/L Set
6 1/L - 3/4 : Set
7 -1/2 + 3/L4 Set
8 - 3/l + 3/} Set
9 - 3/4 + 5/8 Set

10 -3/L =0 Set

. -1/4 -~ 5/8 Set

12 -1/2 = 1/2 Not Set

13 - 3/L4L = 5/8 Not Set

1)y ; Test overflow command did not reset overflow flip flop

Sum or Difference Computed in PN '

15 5/8 + 3/L Not Set

16 1/2 + 1/2 Not Set

17 /L + 1/2 Set

18 3/L -~ 1/4 Set

19 1/2 - 1/2 Set

20 l/,.l - 3/11 Set

21 -1/2 + 3/4 Set

22 -1/2 +1/2 Set

23 - 3/ + 1/2 Set

2L -1/2 « 0 Set

25 -1/2 =1/ Set,

26 -1/2 = 1/2 Not Set

27 - 3/4 = 3/4 Not Set

Division

28 3/L divided by 1/L (57 = T #) Not Set

29 3/l divided by 1/L (55 = T #) Set

30 1/2 divided by = 3/4 (v6 = T #) Set,
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Tests w and X

AR AS SOUKCE OF COHMAND

B AT P . AT GO

This program inserts all z's in Line 2. A command is inserted in AR which
when obeyed should clzar Line 2, 03 through 63, IR shovld be obeyed at word
time 02, and if control is not transferred to AR as directed by command 38
and Line O retains coatrol, error loop will be entersd at word time 02,
With the proper execution of command from &R, control should be returned to
Line O at word time 63, At this point, the clearing of Line 2, 03 through

63 is verified, Finally, all of Line 2 is tested for zero, If Line 2 tests
zero here, it would tend to indicate that more than ona command was executed
consecutively from AR, (Note that N # of command from AR is 63 and T # 6L so
that Line 2 would be cleared if AR were obeyed at time 63.)

SUMMARY OF CONTHOL: Lines 0,2,21,22, Inverting Gates

SUMMARY OF ERROR INDICATIONS
Format: TDOD; T= Tag; DDD = # of failures in hex out of 50 passes

Tag  Indication

Control not transferred to AR by 531 D31; check set term for CG
Control was transferred to AR but order not properly executed
IR retained control for more than one command; check CG reset

0w N )

Since there are eight command lines, there are sixty four possible combine
ations of inter line transfer, all of which are tested in this program,
There are no typed error indications., If a failure occurs on exit from one
line to another, it would be indicated by the computer locking in a one
comnand loop with the source neons indicating the line from which the
transfer of control command was given and the destination neons indicating
the line to which control should have been transferred , The comnand line
neons would indicate the 1line to which control was transferred to in error,

SULIMAItY OF CCHNTiIIOL: All Command Lines; Lines 8,9,10,22, AR
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Tests y and 2
RETURN EXIT

The program inserts the following command in Line 1, LO ¢ Wels0,50,0,21,31,
All other locations in Line 1 have an exit to an error loop in Line 0 at
word time 30, The test involves a four step subroutine in Line O starting
with command 50, (Actually, this subroutine keeps tally of number of trialse)
The concluding command of the subroutine is the return command at word time
3 : 36,35,1.20,31 o Control should be transferred to Line 1 at word time Lo
at which point process is repeated, Error typeouts are held until all passes
have been made and error indications are as follows:

Format:

TDDD ; T = Tag ; DDD = # of failures in hex out of 50 passes
Tag Indication
1 Control was returned to incorrect word time in Line 1 when return
command was.given,
2 Control was retained by Line O when return command to Line 1 was given,

SUMMARY OF CONTROL: Lines 0,1,22, AR

CONTROL SWITCH

This test has been designed to detect malfunctions which are peculiar to
some particular control switch configuration. A1l combinations of sources
and destinations from 00 to 26 are exercised with the exception of source
or destination 5 (Interrogator storage), The program operates as follows:
An argument is transferred from A to B and B back to A at time T, Starting
values of A and B are 00 and T = 55; B is incremented by 1 after each pass
of A to B and B back to A, A and T being held constant; after B has reached
26, A is incremented by 1, T is incremeunted by 2, B is reset to 00 and the
process repeateds The limiting situation is A = 26, B = 26, and T = uf,

The program detects and skips all operations involving A =5 or B = 5,

The argument or starting constant is located in Line 0,48 and its value is
2u0zu0z. After all transfers have been effected, PN,1 is checked against
Line 0,48 and if agreement does not exist, PN,1 is transferred to AR and
AR is typed as an error flage Whenever this occurs, the operator should
be able to determine at which point failure occurred by checking the table
which was generated as described above, The checking can be conveniently
handled via the Interrogatore The Interrogator itself should be checked
for accuracy by typing 05z tab s ; the correct summation is: =, 146x2010 .
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u,01.02,0.19.00
u,02,02,0,19.00
«16.18,0,.21.31
.00,48,1.19.31
«51.51.0,23,31
u,52,04,1,26,18
.05,05,1,31,31
.06,07,3,00,28
u.08.11.1.18.29
.12,13,0,28,27
.06,35.1.00,29
.02,08,4,00,03
015.1600000.28
«19.20,0,00,23
.03.08,0,23,03
.10,21,0.08,31
«23.,21,0,28,.31
+23.24,3,00,28
u,25,25,1,00,29
«26,27,0,28,27
+29.26,0,00,28
+28.30,0.21.31
»31.32.0,00,23
.03.33.0,23,03
»35.77.0.08.31
«77.77.0,.28,31
.80.79,0,20.31
<29.56,0,15.31
+57.59.3.00,28
+59.,59.0,28,31
u,61.,62,0.19.05
u,63.65.1.,05.29
.67.68.0,28,27
+71.74,0,00,28
w,70.30,0,21.31
.69.70,0.28,28
«36,37.0.00.23
.39.39.0,12,31
«41,39.0,28,.31
.67.09,0,00,22
«03,u6.0,22.03
.00.41.0,08.31
«43,41.0,28,31
.44,45,0,23,27
+47,49,0.15.31
+49,49,0,28,31

Page 1

Line O

BLOCK SELECTION =~ REEL 1

Line 19 to Line O -~ Test not set

Line 19 to Line 0 -~ Test set

Exit to Line O, 18 ; T # of 16 for format use
Stop DA-L

Clear

Clear Line 18

Number track to Line 18

Clear and subtract 17x86w from AR

Add all Line 18

Zero test AR ( Non zero = error )

Number track apparently in error ; add 1L7x86w to AR

Error format to Line 3; -8w00000, 101l22vz ( Last six digits
See below for 08 - = not used for format )
Number track checks 3 1111111 to AR

Format to Line 23, 3

Format to Line 3, 3 ; 0000062

Type AR ; also from 35 above

Test ready

Clear and subtract summation of Lime O from AR ;
Add all Line O

Zero test AR ( Non zere = error )

See below for 27

xooxxx0 to AR

Mark 27 ; enter error subroutine

Error format to Line 23, 3
Error format to Line 3, 3 ;
Type error indication

Test ready

Return command

z5vlyvs

6000022

Read tape ( Interrogator Routine )

Clear and subtract summation of Interrogator trom AR ;
Test ready

Line 19 to Line 5

Add all Line §

Zero test AR ( Non zero = error )

See beliow for 68

yyyyyyo to AR
Mark 70 3 enter error subroutine at 30 above

Interrogator summation checks ; skip to 70
Clear Line 23, 0 g Line 0, 36 = 00000Q0
Gate type=in

Test ready

Carriage return format to Line 22, 3
Carriage return format to Line 3,
Type carriage return

Test ready

Test Line 23, O for zero ;

3 LL00000

see next page for L6

Line 23y O = zero ; test 2 search - read tape

Test ready
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Line O
BLOCK SHELECTION - REEL 1

.50 . .52,72,0.15.31 Read tape
.72 . .72.72,0,28,31 Test ready
.73 . .75.,u2,0,15.31 Read tape
.u2 . .u2,u2,0,28.31 Test ready
.u3 . .,u5.00,6,21.31 Enter Test 2

From non-zero test of command L2, preceding page :
46 s ,48,u0,1.23,28 Line 23, 0 + to AR
.u0 . ,u2,52,0.22,31 Test sign _
See below for 52
.53 s .75.90.1.00.29 Input tests negative ; add 0000007 to AR
.90 . .92.96.0.28.27 Zero test AR ( Non zero indicates: improper selection )
See below for 96
.97 s .98.70.0.17.31 Improper selection j return to input ( See preceding page )

.96 s .47.99.3.00.28 Test 7, phase 2 selected ; Clear and subtract 0000015 from AR
.99 ., .ul,12.0.15.31 Read tape

.12, .ul,92.1.00.29 Add 0000001l to AR

.92 . .92.92.0,28.31 ' Test ready

.93 . .95.98.0.28.27 Zero test AR ( Zero test indicates last block read )

.98 s ,u0.00,6.21.31 Exit to selected test

Enter here from positive test of command u0 above :

.52 s .54.55.3.00.29 Subtract 000000u from AR

.55 . .57.63.0.22.31 Test sign ( Positive indicates improper selection )
See below for 6L

.63 s .64,70,0,17.31 TImproper selectiom ; return to input ( See preceding page )
From positive test of command 55 above :

64 s .68.91.0.23.28 Selected test # to AR ( In form of 00000QD )

.91 . u.u4.ub.2.28.29 Shift D into i # position ( 12 bit shift )

Lub .10.17.0.00.29 Add dummy N # modifier to AR ; 00Lz021

.17 . .34.34.,0.28.00 Hodified command to Line 0, 3L
Fxecute do nothing command at 3L ; skip to 79 + D

*

.79 s .80,70.0.17.31 Improper selection ( Minus zero ) ; return to input

.80 s .ul.99.3.00.28 Test 1 selected ; 0000001 from AR - go to 99 above

.81 s .,95.99.3.00.28 Test 2 selected ; 0000003 from AR - go to 99 above

.82 s .89.99.3.00.28 Test 3 selected ; 000000k from AR - go to 99 above

.83 s .75.99.3.00.28 Test L selected ; 0000007 from AR - go to 99 above

.84 s ,66.,99.3.00.28 Test 5 selected 3 000000w from AR - go to 99 above

.85 s .43,99.3.00.28 Test 6 selected ; 000000z from AR - go to 99 above

.86 s .58.99.3.00.28 Test 7 selected ; 0000012 from AR - go to 99 above

.87 s .61,99,3.00.28 Typewriter test selected ; 0000017 from AR -« go to 99 above
.88 s .94.99.3.00,28 TPhotoreader test selected; 0000016 from AR - go to 99 above
.23 7u3lByl Sum LO .57 -v9202z2z0 Sun Interog. 3L 0000000 Durmy Unused Loc.
Ll <7u3liByl Neg. sum 71 yyyyyy0O Tag .95 0000003 Prog. Conste .38
.06 y7x86w YU 1 .36 0000000 Prog. Const. 89 0000COL " " 5h
.03 -8w00000 .67 LLO000O Format .66 000000w " .76
.02 10122vz Format -5 (000007 Prog. Const. Jh43 000000z " " sU5
.15 1111111 Tag J47 0000015 " " .56 0000012 " " su?
.19 0000062 Format .ul 0000001 " " L1 0000017 " i

.29 xxxxxx0 Tag .5L 000000u " " 9L ooooors "

.31 6000022 ormat .10 00Lz021 Dummy



.00
.19
.05
.06
.12
.08
.09
.10
.46
.07
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.86
.94
.95
.55
.72
.81
.97
.02
.83
.17
.u0
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u.l2,32,

‘ .20.3 .

u.86.9

0
4
5
5
5
4
4
4
4
0
4
.28,.22,0
022,22,0,28
4,23

4,18

4,18

4,18

4,25

0.18

4,18

5.18

5.18

5.18

0.18

0.16

«24,28,
.00, 24,
.02,25,
.04,27.4,
.02,31.4,
2.0.
.14.33,
.16.34,
.18.35,
6
.12,01
.03,00

HEEEREREENEEREDN R

7.6.,23
1.6.26
.85.86,0,05
.87.93.1.26
.85.95.1.05
«97.54,1.26
.85.72,1.05
.73.80.1,26
.84,97,6,23
«24,02,1,26

.32.37.6,
60
Oo
1.

.14,17,6,05
.08,u0,0,24
.03.87.1.05
.08,.53.0.24
¢35.,54,5.20

«57.75.1.05
.08.84,0,.24
.85.,87.1.05
+30.56,0.05
«57.68,.1,26
.70,70,0,31

«50,u6,4.05
00200404. 25
.06,52,0,08

.31
.31
27
.02
.02
.25
.03
.23
.25
.25
24
«26
.28
.31

.26
«30
.30
27
.30
.27
.30

.27

.24
.31

w,82.83,5,21,31

«25
.31
.25

.31

.31

w.18,u4.5.21.31

«25
.31
«25
.28
.29
.31

w.49.45,5,21,31

«25
.03
.31

Page 3

Line 5
INTERROGATOR
AR to Line 18, 12
ID to Line 18, 1L-15 ( For holding of IP contents )
ID to Line 18, 16-l17 ; complement if negative
M) to Line 18, 18-19 ; complement if negative
PN to Line 18, 20-21 ; complement if negative

Line 19 format .,

: 18, 0 through 3
AR format .,
Line 18, 0L=05

Line 23 to Line 18, 8 through 11

Clear Line 23, O~l

Gate type=in

Test ready »

Zero test Line 23, O-1 ; see below for 29

Enter restore loop ; restore rjn o 19

formait

Restore ,
AR format

Restore Line 23

Restore IP

Restore ID ;

Restore MQ ;

Restore PN ;

Restore AR

Halt - enter here if test set on entry

Enter here from non=zero test of command 23 above

Line 23, O to PN,1 ; clear PN,O

Shift PN 24 bits leftjleast sig. type-in = highest order PN,l

Add 1000000 to PN,1

Zero test PN,1 , i.e, test for z code; see next page for 93

Non zero - command 86 ; add 1000000 to PN,1

Zero test PN,1 , i.e, test for y code; see next page for 5k

Non zero = command 95 ; add 1000000 to PN,1 '

Zero test PN,1 , i.e, test for x code; see next page for 80

No code indicated; Line 23,0 to MQ,1l

Shift MQ 12 bits left

Mark 82 ; enter source conversion

0001400 to ID,1l; clear ID,0 and PN,O-l ; set IP positive

L bit multiply

0000200 to ID,1

L bit multiply

Return command

Mark 18 ; enter T # conversion

u000000 to ID,1

L bit multiply

1000000 to ID,1 - go to 87 above

Dummy pickup command to AR ( 00e65¢0e00628 )

Add PN,1 to AR

Obey AR ; ileeo pick up selected location

Mark L9 ; enter output routine

Format to ID,0-1

Format to Line 3, 2-3

Type AR

complement if negative
complement if negative
complement if negative



.52
.49
74
.78

.80
.99
.38

.43
.ub5
.11
.71
.88
.92
ul
.40
.13
.98
.39
42
.70

.54
.16
.58
.64
.48
.67
u2
R
.79
.66
.u3
.u’7
.76
.20

.93
.15
.73
.90
47
.89

85
° —u-l
003
57
oDl
50

o ¢52,52.0.2

s u.52,74.2,05,
o« +76.78,0.23,
. w.21.u605021.‘

Page L

Line 5
INT<RECGATOR

.28.31 Test ready ; to return command when ready

25 Tormat to ID,1
28 idine 23, O to AR
31 Mark 21 ; enter output routine ; see preceding page

Fnter x code j; from zero test of command 72, preceding page

s .84.99.4.23.24 Line 23,0~1 to I7,0~1
. .16.38,1.26.31 Shift i 8 bits left
.39.13.5.24,28 10,1 to AR ;( -direct transfer,ineluding sign )

W e o N e o

B W e o

«46,u5,4,28,23 Al to Line 23,2-3
w.11.45.5.21,31 DMark 11 ; enter output routime ; see preceding page
.12,71.6.23.24 Line 23,0 to MQ,L
.16.88.1.26,31 Shift 113 8 bits left
w.13.92,5.21,31 DMark 13 ; enter destination conversion
.96.,ul,6.05.,25 00000u0 to ID,L ; clear ID,0 ; clear PN,O-l
.08,40,0,24,31 L bit multiply
.69.87.1.05,25 0000010 to ID,1 ; see 87 on preceding page
w.98.u4,5.21,31 lark 98 ; enter T
u.,u4,.39,1,23,25 Line 23,2-3 to ID,0-~1 ; complement both if negative

T # conversion ; see preceding page

. .42,56,0,05,28 Dumy store command to AR ; go to 56 - see precedinmg page
s( .00,70.1.25,00) Dummy store command ; executed from AR at 70 ; see prece page
. +77.74,0,05.25 Format to ID,1 ; go to TL above

[ ] . . w

W U e o

Enter y code ; from zero test of command 95, preceding page

.79.16.0,05.23 Return command to Line 23,3
.20,58.0,23,28 Line 23, O to AR
«59.64.0,05.25 Format to ID,l
w.48,u6,5,21.31 Mark U8 ; enter output routine ; see preceding page
.52,67.6.23.24 Line 23,0 to MQ,1
.32,u2,1.26,31 Shift M) 16 bits left
w.44.83,5,21.31 Mark Ll ; enter source conversion ; see preceding page
.47.68.0.23,28 Return command to iR = to obey AR
.66.56.0.05,28 Dumy transfer command to AR 3 go to 56 on preceding page

s(u,71.u3,0.00.19) Dummy transfer command

. u,64,u7.0,05.23 Format to Line 23

« u,04,76.0,23,02 Format to Line 2, O through 3

.« .78.20.0.09.31 Type Line 19

« 420,20.0.28,31 Test ready ; to 21, preceding page when ready

Enter z code j from zero test of command 86, preceding page

s .15.16,0.05.23 Return command to Line 23, 3 ;3 go to 16 above

s .73.56.0,05.28 Dumny add command to AR ; to obey AR at 70
s(u,71.90.1.00.29) Durmy add command

. 491.47.3.26.29 Subtract PNyl from AR

. 473.89.3.05.29 Subtact dummy command 72 from AR

. w.21.45.5,21,31 Mark 21 ; enter output routine at L5 on preceding page

1000000
00011400
0000200
1000000
800000w
7280022

$96
069
o 17
59
.63
062

00000u0 «61  00000x0 Unused Loc,
0000010 .60. 0000110 L
9280022

972y022

800000x

0000034



.00
.01
.04
.05
.06
.07
.08
.09
.10
.11
012
.13
14

«03 -8w00000

COMMAND REGISTER

Line 19 to Line 3
Exit to Line 3,04

Clear and add Line 19,07 to AR

tape
ready

Add all line 19 less 07

check sum
19 to Line
19 to Line
19 to Line
19 to Line
ready

19 to Line

8 u,01,01,0,19.03
e +03,04,3,21,.31
s ,06.,05,0,15,31 Read
e 405,05,0,28,31 Test
[ ] 007‘0701.19.28
o u,07,08,1,19,29
e 10.,09,0.08,31 Type
. uU,10,10,0,19,00 Line
e U,11,11.0,19,01 Line
o uU,12,12,0,19,02 Line
e u,13,13.0.19.04 Line
. 013.13.0028031 Test
e u,15,00.0,19,03 Line
+02 1000000
141523z 6v0123z
680123z . 670123z
640123z 630123z
600123z 520123z
5w0123z  5v0123z
580123z 570123z
540123z 530123z
500123z 420123z
4w0123z  4v0123z
480123z 470123z
440123z 430123z
400123z 320123z
3w0123z 3v0123z
380123z 370123z
340123z 330123z
300123z 220123z
2w0123z  2v0123z
280123z 270123z
240123z 230123z
200123z 120123z
1w0123z 1v0123z
180123z 170123z
140123z 130123z
100123z 20123z
w0123z v01232
80123z 70123z
40123z 30123z

-6v01x56
-6769x56
-6365x%56
~52z61x%56
=5v5xx56
=5759x56
-5355x56
=4251x56
~4vhxx56
=4749x%56
=4345x56
=3241x56
=3v3xx56
=-3739x56

=3335x56

-2231x56
=2v2xx%56
-2729x56
-2325x%56
-1221x56
=1vlxx56
-1719x56
-1315x%56
- z11x56
- vOxx56
- 709x56
- 305x56

0

O

690123z
650123z
610123z
5x0123z
590123z
550123z
510123z
4x0123z
4901232z
450123z
410123z
3x01232
390123z
350123z
310123z
2x01232
290123z
250123z
210123z
1x0123z
190123z
150123z
1101232z

x0123z

90123z

50123z

101232

Page S

Line 3
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Test 2
ngQ" FLIP FIOP AND ASSOCIATED GATES
Line 1

.00 s u.01,02.0.19.01
01 & u.02,02.0.19.01 Line 19 to Line 1
.02 . .04.04.1,21.31
03 s .05.04.1.21,31 Exit to Line 1,0L
.06 s u.12.12,0.01.23 Format to Line 23,3 ; 0000022 ; £ key link
.05 s u.12.12.0.01.23 to Line 23,0-1 ; £ key link to 26 below

.12 ., .03.06,0,23.03

13 s .03.06,0.23.03 AR format to Line 3,3

06 . .14,16,0.01.28 s .

07 s .14.16.0.01.28 Test identification tag to AR ; 2222010
.16 . .18.18.

.31 Test ready
.01.29 Add all Line 1

8
.17 8
.18 . .18.18

.19 . u.20.20

]
*
=
O
*
-

. . . . oV -2 -
.gg . gg gg 3032.2; “Zero test AR ; ( Non zero = error )
.22 s .00.26,4.23,00 £ key link to Line 0,0-1

Below for 26
08.31 -Type erroneous summation of Line 1
28.31 Test ready
23.00 f key link to Line 0,0-1

.23 s .25.24.0.
26, .24.24.0,
.25 ., .,00.26.4
.26
.27

.28
.29

Line 1 Xink ( N = 00 ) to MQ,0=1
Line 1 link for N = 0O

[/ I
oo

N

P =3

030
.31 s .00,32

o
[=)
o
.
(%)
N
w W\
o o

24
24,01 MQ,O-l to Line l,O-l

.32 . .34,42.4.0
2,4.0

.33 s .36, Clear ID,0 3 Ou00O000 to ID,1

42 . w50,
z 50. Generate random'A" in AR

43 s u,

'44 . té8a36u0028022
45 s .48.36.0.28,22 A" to Line 22,0

.36 . .36.38.0,28.31 -

‘37 s .37.38.0.28.31 -1est ready

'Zg s ‘:;‘Zg'g‘gi‘gi If not ready, enter
"4l - u7.40.0.01.01 Srror lockup# 1
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Test 2

"CQ" FLIP FIOP AND ASSOCIATED GATES
Line 1

»39 s ,34,46,0,01,27 - Zero test Line 1,3l ; ( Non zero = error )

047 . .u7.47.0002.02
.48 & ,u7,47.0,02,02 Error lockup # 2

46 8 k.l+'8.49.0.22.27 = Zero test Line 22,0 ( "A™ ) ; ( zero = error )

.49 E -u7.51,0.03.03

.51 . .u7.51.0.03.03 Error lockup # 3

52 8 ,u7,51.0.03.03

.30 s .52,53.2.22,28 "p" {0 AR , absolute value

2,2
.53 » 066.66.0.22.31 - -
.54 8 .66.66.0,22,31 - Test sign ; ( Negative = error )

»67 8 ,u7,6

7.0.04,04
,68 8 ,u?7,67.0.0

‘04.04 Error lockup # L
.66 5 ,67.69.3.28,28 Negate "A"

.69 . .71.71.0.22.31 - .
,70 s .72.71.0.22.31 - Test sign ; ( Positive = error )

.71 8 ,u7,73.0.05.05
.73 . .u7.73.0.05,05 Error lockup # 5
.74 8 ,u7,73.0.05,05

»72 s ,74,75,3,28,27 - Test AR for negative zero 3 ( Negative zere = error )
75 s ,u7,77.0.C6,06

.77 . ,u7,77,0.06,06 Error lockup # 6

.78 s ,u7,77.0,06,06

.76 s ,15,79.0.01,28 ~0000000 to AR

[} L] .800 L] L] 8. -
.;g s .81 gi.g.§8.§; - Test AR for negative zero ; ( Not negative zero = error )

- +82 8 .u7-82-8‘07’g; Error lockup # 7

.83 s ,u7.82,0,07,

.81 8 u,54,55,0.22,22 - Check for inability of US to hold down set term for CQ

.56 8 ,u7,56.0,08.08 |
57 8 ,u7,56,0,08,08 Error lockup # 8

.55 s ,.83,87.1,21.31 -Check for inability of SW to hold down set term for CQ

9
9 Error lockup # 9

.87 s ,02,90.1.26,31 - Check for inability of S5 to hold down set term for cQ
1l bit shift of ID for counting device ; MQ shift for “A®™ change



91

.96

.u0
.ul

.99

.62
.63

.61

.85
.86

.84

.u3
a4

.u2

.64
.65

.60

159
.ud
.ub

.08
»09

<11
«u?
i

.34 0000000 Prog. Const.

+u7,91.0,10,10
~u7.91,0.10.10

.92,93,0,.22,31
.u7.73.0.05.05
.95.96.0.00.00

.u7,97.0
«u7,97.0

u.58.99.0.00.03

.u7,u0,0,12,12
«u7.,u0,0.12.12

u.58,61.0.00.26

+u7.62.0,13.13
.“7 062000 13.13

u.84.84.0,29.04

»u7.85.0.14.14
.u7,85.0.14.14

.86,u2,0,17.31

«u7,u3.0,15.15
.u7,u3,0,15.15

.10.10.0.25.01

.65.59.1.17.31
.66,59.1.17.31

.62,26.0,00.00

.61,u5,0,15.31
.u5,u5,0,28.31
,00,00.6.21,31

02,26,1.21.31
0030264142131

0000022 Format

-21ul8l1ly Bal, Const.

2222010 Tag

Page 8

: Test 2
"oQ"t FLIP FIOP AND ASSOCIATED GATES
Line 1

Error lockup # 10

-Test sign ; ( Positive = error )

Enter error lockup # 5 ; see preceding page

-Jdle

CQ apparently did not reset ; enter error

lockup # 11
-Check for inability of DB to hold down set term for CQ

Error lockup # 12

-Check for inability of DX to hold down set term for CQ

Error lockup # 13

-Check for inability of DS to hold down set term for CQ
( DS associated with overflow gate ; overflow is set )

Error lockup # 14
-Check for inability of S7 to hold down set term for CQ
( note ¢ overflow is set )

Error lockup # 15

ID,0 to Line 1,10 ; next command from 00 if marker bit
not present in T20 of ID,0 ; to 6L if marker present
Ring bell and test punch switch

Punch switch on j; idle and reenter at 26 on: page 6

Punch: switch off ; read tape
Test ready
Exit to Line 19,00

f key link to 26, page 6
T key link to 26 page 6
«35 0u00000 Prog. Const, Unused Loc.
.15 =0000000 " +10
«58
295



.00
.01
.04
.06
.07
.08
W77
.78
.85
.90
.05
.11
.12
24
.09
014
.16

.18
.60

.21
.27
.28

17
.ul
+ub
25
.26

.32

.64
.36
.37

.99
Lub
.97
.98
.10
31

.39
.45
34

<43
.40

»n

aoooooooo'o...mc

« s 2 e e ®

)

u,01,01,0.19,00
.03.04,0,21,31
«06,06,0,15,31
.08,06,0,28,31

u,08,08,0,19.01
.10.77.0,15,.31
«79.77.0,28,31

u.79.85.,0.19.02
«77.90.0,01,.28
.02,05,4,00,03
.07,11.0,08,31
.13.11.0,28.31

«79.24,0,01,28
.03,09.0.28.03
.14.14.1.00.28
u.14.16.1.00.29

.95.17,0.28,27

.19.60.2,00.28
w.17,21.,0,21,31

«23.27.0.08,31
+27.27,0,28,31
+30.29.0.20,31

«74,ul.4,01,25
.00,u6.4,25,00
.18.25.,3,01.28
u.26.26.1.01.29
+27.64.0,28,27

.30.32,0.01,28
w,64,21,0,21,31

.29.36.3.01.28
u.37.37.1,02.29
.38.98.0,28.27

+u7.u4,0,01,28
.u6.97,0.08,31
+99.97.0,28,.31
.02,10.4.,01.,03
.13.31.0,23.31
.32,34,5,26.27

.38.39.0.01.28
«44.45,0.01.29
.38.34.0,28,01
.36.42.5,25,27

+39,40,0,01,28
.44,50,0,01.29
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Test 3

SHORT LINES AND IOGICAL COMMANDS
Line O

Line 19 to Line O
Exit to Line 0,0L
Read tape

Test ready

Line 19 to Line 1
Read tape

Test ready

Line 19 to Line?2
3333102 to AR
Format for test identification to Line 3,3 ; 0000022
Type 3333102

Test ready

Error format to AR ( summation error ) ;
Format to Line 3,3

Clear and add 10, 14 to AR

Add LO, 15 through 13 to AR

Zero test AR ( Non zero = error ) ;

6000022

see below for 17

xoxxxx0 to AR
Mark 17 ; exit to error typeout

Type error indication
Test ready
Return command

f key link to ID,0-1

T key link to Llne 0,0-1 ( f key link to 27, page 1L )
Clear and subtract summatlon of Line 1 from AR

Add aldl Line 1

Zero test AR ( Non zero = error ) ; see below for 6L

YyyyyyO to AR
Mark 6L ; exit to error typeout

Clear and subtract summation of Line 2 from AR
Add all Line 2
Zero test AR ( Non zero = error ) ; see below for 98

2222220 to AR

Type error indication
Test ready

Insert error format ;
Clear

Test PN for zero ( Non zero = error ) ; see below for 3L

922000k, 8000000

Running tally of errors to AR
Increment

Restore

Test ID for zero ( Non zero = error ) ; see next page for L2
Running tally of errors to AR

Increment



.50
.42

47
4l
.70

.49

.52
.38
.80

.53
.35

.58
54
.59
.73

.57

.62
A
.48

.67
.56
.63

.75
.79
.68

.83
.87
.72

.82
.02
.84
.81
.15
.88
.89

s & e @ [}

. . . . . »n

.52.54.1.28.01
.56,59.4.00.25
,62.73,4.00.24
.90,10.4.00.26

.37.61,0.01.27
.37.44.0.01.28
.46,48,0,01.29
w.61,21.0,21,.31

.38.66.0.01.27

.39.74.0.01.27
0.01.28
0.01.29
0.21.31

.78.79
.39.68
w.74.21

.
.
*

.40,82.0.01.27

Page 10

Test 3
SHORT LINES AND IOGICAL COMMANDS
Line O

Restore
Test M) for zero ( Non zero = error ) ; see below for L6

Running tally of errors to AR

Increment

Restore

M,0 to AR

Sign test ( Negative sign = error ) ; see below for 51

Running tally of errors to AR

Increment

Restore

# of trials to AR

Subtract 1

Test for end of test ( Zero = end of test ) ; below for 57

Restore remaining # of trials

Load ID

Load MQ

Load PN ( Line O, 90 = negative # ); reenter at 10 prec. page

Test for IP "not reset" failures ( Non zero = error )
Below for 61

# of failures to AR

Add tag ; 0000LOO

Mark 61 ; exit to error typeout ; see preceding page

Test for PN "not clear" failures ( Non zero = error )
Below for 66

# of fadlures to AR

Add tag 3 0000200

Mark 66 ; exit to error typeout ; see preceding page

Test for ID "not clear" failures ( Non zero = error )
Below for 74

Tag to AR ; 0000300

Add # of failures

Mark 7l ; exit to error typeout ; see preceding page

Test for MY "not clear" failures ( Non zero = error )
Below for 82

Tag to AR ; 0000400

Add # of failures

Mark 82 ; exit to error typeout ; see preceding page
Begin short lines test :

Clear and add Line 1, 72 to AR ; zuzuzuz

Add Line 1, 73 to AR ; -3z5xyv7

Store in Line 1, 33 ( Line 1, 72-73 used in ID,MQ,PN tests
Clear and add Line 0, 19 to AR

Add Line 0, 16=-17-18 to AR

Line 0, 16=17-18«19 to Line 20

Line 0, 16-17-18-19 to Line 21



.91
.92
.93
.96
.23
.76
.29
.33
.86
.69
.95

.13
.30
.20

.94
W22
.u0

.ub5
.71
.u2

.29
.23
.32

.53
.24
.61
.52
.95

.ul

.ub
.ub
.72
.u3
.96
.u2

.02
.05
.60
.01
.34
.37

.40
42
.87
.39

.43

. u.ul0.ul.

. u.ul.u2,

. u.37.37.

u.46.46.

u.20.92.0.00.22
u.20.93.0.00.23
.94.96.1.28.01
.72.23.5.01.25
+26.76.5.25.25
.72.29.5.01.24
.30.33.5.24.24
.72.86.5.01.26
.88.69.5.26.26
.93.95.3.01.28
u.13.13.2.28.18
.30.30.1.31.31
.44,20.1.01,29
«22.94.0.28.27
u.99.22.3.20.29
.94.,u0.1.01.29
+,ul.u2.0.28.27
.u4,u5.0.01.28
.44,71.0.01.29
.u4.u2.0.28.01

«u4,29.2.21.31

.94.23.3.01.28

. u.28.32.1.21.29

.34.52.0.28.27

.00.24.0.01.28
.44.61.0.01.29
.00.52.0.28.01
.94.95.3.01.28
.22.29
.28.27

O WwWoOOo

.u2.u3.

.01.28
.01.29
.28.01
.01.28
.23.29
.28.27

.u5.ub.
A4,72.
.u5.u3.
.94.96.

O WwWoOoOo

.u3.01.

.04.05.
.44.60.
.04.01.
.33.34.

.01.28
.01.29
.28.01
.01.28
.24.29
.28.27

O WOOOo

.38.39.

.41.42.0.01.28
.44.87.0.01.29
.41.39.0.28.01
.33.43.3.01.28

1

.25.29
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SHORT LINES AND LOGICAL COMMANDS

Test 3
Line 0, 16-17-18-19 to Line 22
Line 0, 16-17-18-19 to Line 23
Store summation of Line 0, 16-17-18-19 in Line 1, 94
Line 1, 72-73 to ID; complement if negative
Complement ID if negative
Line 1, 72-73 to MQ; complement if negative
Complement MQ if negative
Line 1, 72-73 to PN, complement if negative
Complement PN if negative
Enter delay loop; clear and subtract 0000050 from AR
Check for illegal appearance of DS:S7-SX at M of K16 (3D298C),
Zone 3A
Check for illegal appearance of @ at D of K16 (3D298C), Zone 3A
Add 0000001 to AR and rejoin original routine
Zero test AR (Non zero re-enter at 95 above)

Lines 0,2

End of 160 drum rev. delay; subtract all Line 20 from AR
Add stored summation of Line 20 to AR; see 93 above
Zero test AR (Non zero = error); see below for u2

Running tally of failures to AR (Line 20)

Increment

Restore

Exit to Line 2,29

Following from Line 2:

Clear and subtract Line 21 summation from AR; see 93 above
Add all Line 21

Zero test AR (Non zero = error); see below for 52

Running tally of failures to AR (Line 21)

Increment

Restore

Clear and subtract Line 22 summantion from AR; see 93 above
Add all Line 22

Zero test AR (Non zero = error); see below for u3

Running tally of failures to AR (Line 22)

Increment

Restore

Clear and subtract Line 23 summation from AR; see 93 above
Add all Line 23

Zero test AR (Non zero = error) ; see below for 01

Running tally of failures to AR (Line 23)
Increment

Restore

Clear and subtract MQ summation from AR

Add MQ to AR 5

Zero test AR (Non zero = error); see below for 39

Running tally of MQ failures to AR
Increment

Restore

Clear and subtract ID summation from AR

Add ID to AR



.59
.80
.56
.58

.45

.u0
.33

.11
.41
.ub
.09
.10

.50
.03
.13
.14

.19
.86
.04
.17
.18

.27
.30
.u?
.25
.26

.64
.66
.44
.62
.63

.69

L ] e e . <]

¢« o v ¢« o O

.47.48.0,28.27
.50.51.0.01.28
+54,55,0.01.29

.50,48.0.28.01
.33.35.3.01.28
.38.38.1.26.29
.39.58.0.28,27
.60,80.0.01.28
.44,56.0,01.29
.60.58.0.28.01
.05.06,0.01.28
.44,45,3.01.29
.46.99.0.28.27
.05.33.1.28.01
.35.82.0.21.31

12.41,0.01.28
+u4,u5.0.01,29
.u7.09.0,08.31
.11,09.0.28.31
,00,14,0.01.27
.16.50,0.01.28
.00,03.0,01.29
.05,13.0,08.31
.15,13,0,28.31
+u5,18,0.01.27
.20.86.0,01.28
.u5,04.0,01.29

.06,17.0.08,31

.19,17,0,28.31

.04,26.0.01.27
.28,30.0.01.28
.04,u7.0.01.29
.01,25.0.08.31
.27,25,0,28.31
.41,63.0.01.27
.65,66.0,01.28
.41.44.,0,01.29
.46,62,0.08.31
.64,62,0,28.31
.50.68.0.01.27

.70,71,0.01.28

SHORT LINES AND LOGICAL COMMANDS

Zero test AR ( Non zero = error ) ; see below for 48
Running tally of ID fadlures to AR

Increment

Restore

Clear and subtract PN summation from AR

Add PN to AR

Zero test AR ( Non zero = error ) ; see below for 58
Running tally of PN failures to AR

Increment

Restore

# of trials to AR

Subtract 1

Test for end of test ( Zero = end of test )

Restore remaining # of trials
Exit to beginning of short lines test ; see page 10
test for Line 20 failures
( Non zero = error )

-End of short lines test ;
Below for 10

Tag to AR ;3 0000500

Add # of failures ( Line 20 )
Type error indication

Test ready

-Test for Line 21 failures ;
Below for 1l

Tag to AR ; 0000600

Add # of failures ( Line 21 )

Type error indication

Test ready

-Test for Line 22 failures ( Non zero =
Below for 18

Tag to AR 3 0000700

Add # of failures { Line 22 )

Type error indication

Test ready

-Test for Line 23 failures ( Non zero = error )
Below for 26

Tag to AR ; 0000800

Add # of failures ( Line 23 )

Type error indication
Test ready

=Test for MQ failures
Below for 63

Tag to AR ; 0000900
Add # of failures ( MQ )

Type error indication

Test ready

-Test for ID failures ( Non zero =
Next page for 68

Tag to AR ; 0001000

( Non zero = error )

error )

error )

( Non zero =

error )

Page 12
Test 3

Line 2



.71

022
.36

a2
.ub
.01
-u0
ul

.15
49
.85

© o e o ¢ o o W © © © © o o © © o © o o

e © © o o W0

«50,54,0,01.29
«56,67.0,08,.31
069,67,0,28,31
¢60,74.0,01,27

076,77.0,01,.28
.60.6500.01.29
«67,73.0.08,31
e75.73,0,28,31
u.84.84,0,01,20
u,92,92,0,01,21
u.93,97.0,.31.27

«99.20,0,01.28
054,70,0.01,29
«99.97.0,.28.01
098,22.1.21,28
u,22,28,1,21.29
u,29.36,.3.30.29
.38.78.0.28,27

084,85.0.01,28
034,76,0,01,29
«84,78.0,28.01
u,83.83.0,20,21
084,88,1,31,28
u,38.89.1.31.29
u,90,90,3,31.29
092.07,0,28,27

010,16.0,01.28
034,57,0.01.29
.10.07.0,28,01
«C8,12,0.01,28
034.91,3,01,29
«93.81,0,28,27

.08.74,0,28,01
083.53.1.21.31
099,ul.0.01,27

u3,u6,0,01.28
.99,01,0,01,29
.03.u0.0,08,31
«.u2,u0,0,28,31
.84,14,0.01,27

«17.49,0,01.28
«84.85.0,01.29
«87.13.0,08.31

Page 13

Test 3

SHORT LINES AND LOGICAL COMMANDS
Lines 2,1

Add # of failures ( ID )

Type error indication

Test ready
-Test for PN failures ( Non zero = error )

Below for 7L

Tag to AR ;3 0001100

Add # of failures ( PN )

Type error indication

Test ready

Begin logical commands test ; Line 1, 80-81-82-83 to Line 20
Line 1, 88=89-90=91 to Line 21

Line 20 and Line 21 zero test for one drum revolution
Below for 97 ( Non zero = error )
Running tally of failures to AR

Increment

Resiore

Cleaxr and :

add Line Z1 to AR for one drum revolution

Subtract not Line 20 and Line 21 from AR for one drum rev,
Zero test AR ( Non zero = error )

Below for 78

Running tally of failures to AR

Increment

Restore

Line 20 to Line 21

Clear and :
add Line 20 and Line 21 to AR for one drum rev,
Subitrazs Line 20 and Line 21 from AR for one drum rev,
Zero test AR ( Non zero = error )
Below for 07
Running wally of failures to AR
Increment
Restore .
# of trials to AR
Subtract 1L
Tesl for end of test ( Zero = end of test )

Restore remmining # of trials and reenter above at 7L
End of test 3 exit to Line 1, 53
Follcwing from Line 1 :

-Test for Line 20 and Line 21 failures ( S=3l1) ; Non zero
Below for ul = error
Tag to AR 3 0001200
Add # of failures ( S=31 )

Type error indication
Test ready

-Test for not Line 20 and Line 21 failures ( S =30)
Next page for 1b Non zero = error
Tag to AR ; 0001300
Add # of failures ( S=30 )

Type error indication



.13
14

.23
.63
.51
.21
.22

.31
.32

.27
.36
42
.55
.68
.87
.09
.56
.58
.59
.11
.35
.64
.43
.62
.66

o Tk
75

Line
.03

~u’7

Line
7
.18
219
+ 29
.96
«30
79
Lu7
003
.02
Jile
.52

. .15.13.0,28.31
. 410,22,0,01,27
s .24.63.0.01,.28
. .10,51,0.01.29
. .53,21.0.08,31
« +23,21.0.28,31
. .23.26.1.17.31
s .28.31.0.15.31
« .33.31.0,28.31
. .34,00,6,21,31
s .34,36.0,01,28
. u.42,42,0,28,01
« .50.55.0,28.01
. +60,68,0,28,01
. .84.87,0,28.01
. 499.09.0.28.01
. .10.56,0.28.01
. .u4,58,4,28,01
. .,00.59.0,28.01
. .04,11.0,28.01
. .25.35,0,01,28
. +52.64,0,28.01
. .08.43,0,.28.,01
.61,62,0,01.28
.05.66,0,28,01
.68.97.0.21.31
o +02:2761421.31
v «03.27.1.21,31
0 Const,:
0000022 Format
-862yx61

Balancing Con-
stant.

1l Conste:
3333102 Tag
wvl2535 L1 Sum

-wv12535 Neg. Sum

x60zwlb L2 Sum

-x60zwlb Neg, Sum

Yyyyyyo Tag
6000022 Format
zzzzzzg Tag
922000
8000000 Format
0000001 Const,
0000019 # Trials

SHORT LINES AND LOGICAL COMMANDS

Test ready

- Test for S31 failures (2nd approach )

Below for 22
Tag to AR ;

0001400

Add # of failures ( S31)
Type error indication

Test ready
Ring bell ;
Below for 27

Punch switch off ;

Test ready

test punch switch

read tape

Exit to next test at Line 19,00

Punch switch on
Clear

error

; clear AR

indicators

0000019 to AR

Reset # of trials
Reset # of trials

000000u to AR

Reset # of trials ( short lines test )

Page 1
Test 3

Line 1

Unused Loc.
#06
«07
U5
L7
.48
67
o7l
92
95
97
«98

. #31 xxSyw3w Not used

93 ul22w3w Not used
Unused. Loc,

Reenter test ; see page 9

£ key link

f key link

Line 1 : 46 0000100 Tag «83 =uuuuuuu
Fol.Init, zero 57 0000200 «82 5555555
.38 urror Ind 1 .78 0000300 " 81 wuuuuuuu
039 2 .86 00001400 i 080 5555555
Jo v "3 .12 0000500 " ,91 5555555
37 0 "ol .16 0000600 " 90 =uuuuuuu
. w.oo% 5,20 0000700 " .89 5555555
D0 M o6 .28 0000800 " ,88 =uuuuuuu
ous " A .65 0000900 " 434 0000000
oI /I "8 .70 0001000 "™ 425 (0000019
JJi oo "9 «76 0001100 " ,61 000000u
5o oon " 10 .u3 0001200 " Line 2 :
b0 oo "ol .17 0001300 *

S99 " "o12 .24 oooihoo "

08)4 n " 13 033 Sum Ll 72-73

A0 " v 1 94 Sum Lo,16-19 .00
.54 0000001 Const. .93 0000050 Cons, «21
.73 -3z5xyv7 MQ,PH ,05 000000u #trials .9l
.72 zuzuzuz 1D Test o8 ooooo19 "



.00

.04
.06
.07
.08
.09
.12
.13
.83
<14

17
.18
.19
.21
15
.16
022
.24
«25

.27

«30
.31
.32

.28
029
.35
.37

.39
.40

W43

o &5
o &7
4l

<48
49
<30
052
033
o34
¢35

038
039

[ ] ° o [ ] ® L ] o ° L ] ° w

® 6 © o o o & o o o©o © e W

u,01.01.0,19.00
.03.04,0,21,31
.05.06,0,00,28
.03.07.0,00.03
.09,08,0,08,31
.08.08,0,28,31
u,12,12.0.00.23
«02,13,4,23.03

u.14,83,1.00.29

u,00.14,3.00.29
«15,16,0,28,27

.19,18,0.08,31
.18.18,0.28,31
.20,21,0.00,28
«23,15,0.08,.31
.15.,15,0.28.31
.18,22,0.15.31
023,24,3,00,28
024,24,0,28,31
u,26,26,9.19.01
u,27,27.1,01,29
.28,29,0,28,27

«32,31.0,08,.31
«31.31.0,28,31
¢33.34.,0,00,28
«36.28.0.08,.31
«28,28.0,28,31
«31.35,0.15,31
«36,37.,3.00,28
037.37,0.28,21
u,39.39.0.15.02
u,40,40,1.02.29
o41.42,0,28,27

0b45.46,0,08,31
ol alts,0,28 31
o46,47.0,00,28
«49,41.0,08,31
e41,41,0,28,.31
«45,48,0,23.31
u.49.49,1.26,19
051.50.,0.15.31
«51,52,3.00,28
032,52,0,28,31
Ue54.54,0,19.04
Ue53,55.1.04.29
¢36.,57.0,28,27

«60,59.0.08.31
«59.59.0.28,31

Page 15
Test L

AR AND PN

Line 19 to Line O
Exit to Line 0,0k

LuLLo25 to AR
Format to Line
Type test #
Test ready

3,3

Line O

0000022

Error format to Line 23,2=3
Error format to Line 3, 2«3

Add &ll Line O

Subtract Line O, 84 through u?
-Zero test AR ( Non zero = errar ) ; see below for 16

Type erroneous summation of loader

Test ready
vvwvvwy to AR
Type wvwvwvvv
Test ready

Read tape ( Line 1 )
Clear and subtract Line 1 summation from AR

Test ready

Iine 19 to Line 1

Add all Line 1

5

enter also from zero test of 1l above

-Zero test AR ( Non zero = error ) ; see below for 29

Type erroneous summation of Line 1

Test ready
wwwwwww to AR
Type wWwwwwww
Test ready

Read tape ( Line 2 )
Clear and subtract Line 2 summation from AR

Test ready

Line 19 to Line 2

Add all Line 2

*

I

enter also from zero test of 27 above

=Zero test AR ( Non zero = error ) ; see below for 42

Type erroneous summation of Line 2

Test ready
xoooxxx to AR
Type xoootxxx
Test ready

Clear ; enter also from zero test of LO above

Clear Line 19

Read tape ( Line L )
Clear and subtract summation of Line i from AR

Test ready

Line 19 to Line L

Add all Line L

-Zero test AR ( Non zero = error ) ; see next page for 57

Type erroneous summation of Line L

Tesu ready



Page 16

Test L

AR AND PN

Line O

.60 . .61.62,0.00.28 yyyyyyy to AR
.62 ., .,64,56.0.08,31 Type yyyyyyy
56 o« 456,56,0.28,31 Test ready
.57 . .59.63.0.15.31 Read tape ( Line O ) ; enter also from zero test of 55
.63 . .64.65.3,00.28 Clear and subtract summatlon of Line O from AR
.65 . .65.65.,0.28,.31 Test ready
.66 . u,67.67.1,19.,29 Add all Line 19
.67 . .68,69.0.28,27 -Zero test AR ( Non zero = error ) ; see below for 69
.70 s .72,71.0.08.31 Type erroneous summation of Line O
71 . .71.71,0.28.31 Test ready .
72 . .73.74.0.00.28 zz2272% to AR
.74 . .76,68,0.08.31 Type 2222222
.68 . .68,68.0.28,31 Test ready
.69 . u,70.02,0.02.03 Line 2 to Line 3 ; enter also from zero test of 67 above
.02 , u,80.80.0.00.23 Error format to Line 23

.80 , u.,04,75,0,23.02 Error format to Line 2, 0-3

.75 . u,76,00.0.19.00 Line 19 to Line O

.23 -uw92v63 I1 Sum 05 LLLLO25 .33 wwwwwww .79 800000x

.36 wuolwl2 L2 Sum .03 0000022 L6 xooxoax .78 000003

.51 =3v53ulb LL Sum +11-8w00000 .61 yyyyyyy .77 00000w0

L6l «677vzOv LO Sum .10 1000000 .73 2222222 .76 LL0ODOOO

.82 -683v911 Bal.

.01
.00
.04
.05
.07
.08
.11
14
.06
.12

.16
.02
.50
.ub
.15
.03
.09
.19
.40
41
.20
.52
.55

.60
.61
.10

W s + o o o Me L O

o ¢ e » o « =« » & o 2 ®O

.04,04.0,23.31

.03,04.0.23.31

u,05.05.1.26.19
.06,07.1.26.28
.01.08.0.04.25
.04,11.0.04.20
.02.14.1.26.31
.04,06,1.25.21
.04,11,0.31,27
.14.,15.0,28,27

*

o

N

S
\DU’IN\OP‘O\O\DU)U!

-

8.31
8.19
4,21

.60,60
.u6.10,
.12.13,

O NN

20 vvvvvvvy

Unused : 81, 8L through u?7

Clear ( scf for test set )
Clear ( scf for test not set )

Clear Line 19
Clear AR

Enter delay loop ;
00000zz to 120,0

2200000 to ID,1

Shift ID 1bit right

0,0 to Line2l,0

Zero test Line 21 and 20, O ; enter above at 11 if zero

- Zero test AR ( Non zero = error ) ; see below for 15

Sample failure to Line 19, u6

Tag to Line 21, O

; 0100000

Tag to Line 19, ul
Type error indication

wZ2Z227222 1o AR

enter also from zero test of 12 above

Clear and enter delay loop

2200000 to ID,1

Shift ID 1 bit right

ID,0 to Line 21,0

Zero test Line 21 and 20,0 ; enter above at 19 if zero
~2222222 to Line 21, 2 :

AR to Line 20,2

- Test for dropout ;

Test ready

( Non zero = error ) ; see next page for 59

Sample failure to Line 19, ub

Tag to Line 21,0

3 0200000



.13
.ud
.59
.80
.92
.27
72
73
.28
.17
.22

31
«30
.84
.18

W35
+36
.88
.89
«32
34
.37

b
.46
.51
.54

.64
+96
.63
.65
.69

<48
.76
A7
.78
.79

47
253
.74
.49

.58
.81
.S7

e o s o W ® o 0 e ©o e o e o o o W e o B B

e & @ © & © ° o o W

s 0

.u4,u5,0,21.19
.u7.59,0,09,31
.05,80,0,04,28
.83,92,0.23.31
.01,27,0,04,25
.02,72,1,26,31
.04,73,1,25,21
.76.27,0,31,27
.05,17.0.04,21
.21.22,0,28,20
.25.30.0.30.27

.03

«35.35.0,28,31
+40,88,0,04,21
u4,89,0,21,19
«u6,32,0,28,19
¢34.34,0,09.31
¢37.37.0,23,31
¢39.42,0,04,25
043.44,0,04,28
045.46,.0,04,29
«49.51,0,04,20
¢33.54,0,28,21
037.53.0,31,27

.66,96,0,28,21
.00.63.0,04,24
.02.65,1.26.31
«68.69.1,25,21
«72,42,0.31.27

ol45.47.1,24,27

.62.81.0.28.21
.00,57,0.04,24
.02,62,1.26.31

AR AND PN

Tag to Line 19,uls
Type error indication
uuwuuuu to AR ; enter also from zero test of 55 , prec, page

Clear and enmter delay loop

2200000 to ID,1
ShiftID 1 bit right
ID,0 to Line 21,0

Zero test Line

Skip to 35 below for error indication
AR to Line 21,1

21 and 20,0 ;

uuuuuuu to Line 21,1
AR to Line 20,1
-Test for dropout( Non zero = error )

uuuuuuu to Line 20,1

Test ready

-Test for pickup ( Non zerc = error ) ; see below for 3L

Tag to Line 21,0 3 0300000
Tag to Line 19,ul

Sample failure to Line 19,ub
Type error indication

Clear ; enter also from zero test of 18 above

72222220 to ID,1

=0000000 to AR
=0000000 to AR

=222272% to Line 20,1
AR to Line 21,1
Zero test Line 21 and 20,1 ( Non zero = error ) ; below for 63

Sample fadilure

8000000 to MQ,0 ( error marker )

Shift 1 bit

to Line 21,2

IDyO0 to Line 21,0

Test for end of test ; enter above at L2 if zero

Tag to Line 21,0 ; 0LOOOOO

Test ready

-End of test ; test for failures

Tag to Line 19,ul
Sample failure to Line 19,ub

Frequency marker to Line 19, u5

Type error indication

Clear ; enter also from zero test of L3 above

2222220 to ID,1

-0000000 to AR

Test sign ( Negative = error )

Sample failure

8000000 to MQ,0 ( error marker )

1 bit shift

+

to Line 21,2

enter above at 27 if zero

( Non zero = error )

see below for 57

Page 17
Test L
Line O



.62
.66

.75

.86
.87
.29
.56
.33
.23
.85
.90
.u3
.67

.70
.83
71
.82
91

.ub

+25
.26
.21
.93
.94
.95
.24
.97
.98

.u0
.10
.12
14
.18

.23
.22
.26
.30

.36
.39
.35
.38
.41

.ul

) - . - * Y - ' - m

/] « o o o W

® & © « o o a s 0

« e s« o O « = MO e o e e 0

.64.66.1.25.21
.68.74.0,31.27

.77.85.1.24.27

.04.24
26.31
2
3

*» e

.
[
w
.
[
F
[eNeoNoloNe]
.
WO NOO
(o]
N
o

.38.39.0.28.21
.00,35.0.04.24
.02,38.1.26.31
.40.,41,1.25.21
.44,u0.0.31.27

u3,u4,1,24,27

AR AND PN

ID,0 to Line 21,0

Page 18
Test L

Lines 0,1

Test for end of test ; if zero, reenter at 7L preceding page

-End of test ; test for failures ( Non zero = error )

Below for 85

Test ready

Sample failure to Line 19,ub
Tag to Line 21,0 ; 0500000
Tag to Line 19,ul

Frequency marker to Line 19,u5
Type error indication

Clear ; enter also from zero test of 75 above
2222220 to ID,1

~0000000 to AR

Test sign ( Positive = error )

Sample failure to Line 21,2
8000000 to M3,0 ( error marker )
1 bit shift

ID,0 to Line 21,0

Test for end of test ; if zero, reenter at u3 above

-End of test ; test for failures ( Non zero = error )

Below for 2L

Test ready

Sample failure to Line 19,ué

Tag to Line 21,0 ; 0600000

Tag to Line 19,ul

Frequency marker to Line 19,u5

Type error indication ,

Clear ; enter also from zero test of uli above
2222220 to ID,1

Exit to Line 1 at u0

Following from Line 1 ¢

z0z0uuz to AR

Add 8yzOuu0 to AR

AR to Line 20,1

~7zylSLz to Line 21,1

Test for dropout ; ( Non zero = error )

Sample failure to Line 21,2 ;
-7zyl5Lz to Line20,1l

AR to Line 21,1

Test for pickup ; ( Non zero = error )

Below for 35

Sample failure to Line 21,2

8000000 to iR,0 ( error marker )

1 bit shift

I,0 to Line 21,0

Test for end of test ; if zero, reenter at u0 above

skip to 39 beliow

-End of test ; test for failures

( Non zero = error )



.ud
<ub
052
.80
.89

u4
.03

.05

.92
A
.51
.56
.63
.15

.20
.19
24
.27

- 40
.31
<34
.37

L] . o ° L] - L] L] L[] L] L] °

e o o e O e o 0 O

© © & & » o ©0 ©0 e o s o M

e« e W

e o o [ (/]

.u5,u5.0.28,31
.16.52,0.04,21
.u4.8000021919
.u5.89,5.24,19
.u6,02,0,21.19
.04,u4,0,09,31
.u7,03.0,23.31
.39,42,0,04,25
.46.47,0,04,28
u,48,48,0.03,29
.49.50,0,28,20
.53.55.0.04,21
.57.58.0.30.27
.62,75.0.28.21
.61.62,0,21,20
.65.66.0,28,21
+69.71.0,30,27
.74.75,0,28,21
.00,71,0,04., 24
.02,74,1,26,31
.76.77.1.25,21
.80,42,0,31,27
.45.84,1,24,27

.85.85.0,28,31
«u5.04.5,24,19
+20,60.0,04,21
.u4,61.0,21,19
«u6.05.,0.21.19
.07.84,0,09.31
087,92,0,23,31

0
0
1
0.
0.
0

2
«39.44.0,04,.25

1.

6.1.
«57. 63.

5

9.0.

«22,40,0,28,21
«21,24.0.21.20
«25,27.0,.28,21
«29.31.0,30,27

«34.40.0.28.21
000.31.0.04.24
.02.34.1.26.31
$36,37.1.25.21
«40.44,0,31,.27

Page 19

Test L

AR AND PN
Line 1

Test ready

Tag to Line 21,0 ; 0700000

Tag to Line 19,ul

Frequency marker to Line 19,u5
Sample failure to Line 19,ué
Type error indication

Clear; enter also from zero test of ul, preceding page
2222220 to ID,1

Clear AR

Add all Line 3, characteristic O
AR to Line 20,1

0Lu738lL to Line 21 sl
Test for dropout ; ( Non zero = error )

Sample failure to Line 21,2 ; skip to 75 below

Line 21,1 to Line 20,1

AR to Line 21,1

Test for pickup ; ( Non zero = error )

Below for T1

Sample failure to Line 21,2

8000000 to MQ,0 ( error marker )

1 bit shift

ID,0 to Line 21,0

Test for end of test ; if zero, reenter at L2 above

-End of test ; test for fadlures ; ( Non zero = error )
Below for 8L
Test ready
Frequency marker to Line 19,u5
Tag to Line 21,0 ; 0800000
Tag to Line 19,ul
Sample failure to Line 19,ub )
Type error indication -
Clear; enter also from zero test of L3 above
2222220 to ID,l
Clear AR
Add all Line 3, characteristic 1
AR to Line 20,1

wu9lnl2 to Line 21,1
Test for dropout ; ( Non zero = error )

Sample failure to Line 21,2 ; skip to LO below
Line 21,1 to Line 20,1

AR to Line 21,1

Test for pickup ; ( Non zero = error )

Below for 31

Sample failure to Line 21,2

8000000 to MJ,0 ( error marker )

1 bit shift

ID,0 to Line 21,0

Test for end of test ; if zero, reenter at Ll above



<45

<97
.98
.06
.57
276
.13
.96
.99
.28
<33
.49
.64
.67

.78
.82
.87

.94
u3
.93
.u2
.07

.69
.70
.08
.83
.88
.09
.68
73
.16
025
.65
.91
.95

.01
.00
.11
.21

¢34
.46
.53
.81

e 0 e ® o e ¢ o o o e o B

e 0 ®

®

0o ® e © © o°o @& & e o e o O

e W O»

o

e e o W

«47.96.1.24,27

1.19

3.0.2
.00.93.0.04.24
«02,u2,.1.26.31
«u4,07,.1.25.21
.08.28.0.31.27

.31.68.1,24.27

.69,69.0,.28,.31
.u5.08.5.24.19
.36.83.0.04.21
+u4,88.0,21.19
-u6,09.0,21.19
.11.68.0.09.31
.71.73,0.23.31
«39.16.0.04,.25
021.25,0.,04,21
046,65.0.04,28
u,66,91.3.03.29
.93.95.0.28.20
.97.00.0,30.27

.02.46,0,28,.21
.01.,11.0.21.20
.13,21.0.28.21
+25.53.0.30.27

«58.46,0.28.21
.00.53.0.04,.24
,02,81,1.26.31
.84,90.1.25.21

AR AND PN

-End of test ; test for failures ; ( Non zero = error )
Below for 96

Test ready

Sample failure to Line 19,ub

Tag to Line 21,0 3 0900000

Tag to Line 19,uli

Frequency marker to Line 19,u5

. Type error indication

Clear ; enter also from zero test of command L5 above
2222220 to ID,1

=0lu738lL to Line 21,1

Clear AR

Add all Line 3, characteristic 2

AR to Line 20,1

Test for dropout ; ( Non zero = error )

Sample failure to Line 21,2 ;
Line 21,1 to Line 20,1

AR to Line 21,1

Test for pickup ; ( Non zero = error )

Below for 93

Sample failure to Line 21,2

8000000 to MJ,0 ( error marker )

1 bit shift

ID,0 to Line 21,0

Test for end of test ; if zero, reenter at 28 above

skip to u3 below

-End of test ; test for failures ;(Non zero = error )
Below for 68

Test ready

Frequency marker to Line 19,u5

Tag to Line 21,0 ; 1000000

Tag to Line 19,ul

Sample failure to Line 19,ué

Type error indication

Clear ; enter also from zero test of command 29 above
2222220 to ID,1

=356v3yy to Line 21,1

Clear AR

Add all Line 3 , characteristic 3

AR to Line 20,1

Test for dropout ; ( Non zero = error )

Sample failure to Line 21,2 ; skip to L6 below
Line 21,1 to Line 20,1

AR to Line 21,1

Test for pickup ; ( Non zero = error )

Below for 53

Sample failure to Line 21,2

8000000 to M;0 ( error marker )

1 bit shift

ID,0 to Line 21,0

Page 20
Test L

Line 1



.17
.19

23
24
W72
.ud
073
.ub
022
232
<40
.49
.50

.60

065
64
.68
74

.96
.81

.89

<93
094
.28
.80
.83
.02
.92
.12

.36
.51
032
o7

.62
.61
.66
o715

© © © e e © © © o © o e W

e o o o e o M W

o © e ¢ @ © o ©o o © © o W

e o 0 W

¢92,16,0.31,27
019.19.3.21,31
«21,22.1,24,27

023,23,0,28,.31
044,72,0,04,21
.u4,u5,0,21,19
0u6,73,0,21.19
0u5,u6,5,24,19
.00,22,0,09,31
025,32,0,23.31
239.,40.0,04,.25
«46,49,4,04,26
u,50,50.4,03.30
«54,56,5,26,20
058,60,4,04,21
«62,64.4,30,27

066,96,5,20,22
«66,68.4,21.20
070.74.5.26.21
.78.81.4,30.27

«86.,96.5,21.22
.00.81,0.04.24
.02.84,1.26.31
.88.89,1,25,21
092.40,0,31.27

«43.92,1.24,27

093.93.0.28,.31
0u6,28,4,22,19
«48.80.0,.04,21
0u4,83.0,21.19
ou5,02,5.24,19
¢04,92,0.09.31
¢95.,12,0,23.31
¢39,25.0.04.25
026,36.4,04,21
«46,51.4,04,26
u,52,52,5.03.30
054.57.5.26,20
«58.61,4,30,27

¢66,69,5,20,22
062.,66,4,21.20
«70.75.5.26,.21
«78.05.4.30.27

AR AND PN

Page 21
Test L
Iines 1,3

Test for end of test ; if zero, reenter at 16 preceding page

End of test ; exit to Line 3,19

Following from Line 3

Below for 22
Test ready

- Test for failures 3§ ( Non zero = error )

- Tag to Line 21,0 3 1100000

Tag to Line 19,ul

Sample failure to Line 19,ué
Frequency marker to Line 19,u5

Type error indication

Clear 5 enter also from zero test of 19 above

22222%z0 to ID,l
Clear PN

Add all Line 3 to PN , characteristic O
PN to Line 204,2=3 ; complement if negative

=v223222, =3v6lix3y to lLine 21,23
Test for dropout ; ( Non zero = error )

Sample failure to Line 22,2-3 ; complement if negative

Line 21, 2=3 to Line 20,2-3

PN to Line 21,2=3 ; complement if negative
Test for pickup ; ( Non zero = error }

Below for 81

Sample fajilure to Line 22,2-3; complement if negative
8000000 to M0 ( error marker )

1l bit shift

ID,0 to Line 21,0

Test for end of test ; if zero, reenter at LO above

Below for 92
Test ready

Sample failure to Line 19,ub=-u?

-End of test ; test for failures ; ( Non zero = error )

Tag to Line 21,0 3 1200000
Tag to Line 19,uls

Frequency marker to Line 19,ub

Type error indication

Clear ; enter also from zero test of L1 above

22227220 to ID

1
-0v32v88, 30LlxSy to Line 21,2-3
Clear PN
Add all Line 3 to PN, characteristic 1
PN to Line 20,2«3 3 complement if negative
Test for dropout ; ( Non zero = error )

Sample failure to Line 22,2-3 ; complement if negative

Line 21,2=3 to Line 20,2-3
PN to Line 21,2=3

Test for pickup 3 ( Non zero = error )



.06
«69
.05
.08
.13

«30
.31
su3
.63
.67
.03

.33
42
<33
.54
.70
.76

.86
«85
.88
<95

«u2
~u0
ul
.04

<46

.34
«58
77
.78
.90

.98
.97
sub

e e o o W e o OO O

L] L] L] L [ 3 L) [ ) L] L] L] L] L] » (/]

«10.69.5.21,22
+00,05,0.04,24
.02,08,1.26.31
.12,13.1.25,21
«16.25.0.31.27

027.29,.1.24,27

.30.30,0,28,31
«56,u3,0,04,21
.u4,63.0,21.19
«u6,67 04. 22,19
.u5,03.5.24.19
.05.29.0,09,31
.32,33.0.23.31
«39.42,0.04,25
«46.53.4.04,26
u.,54.54,6.03.30
«.62,70,4,04,21
e74.76.5.26.20
.78.85.4,30.27

.90,u0,5.20.22
.86.88,4,21,20
.90,95.5.26.21
.98,ul,4,30,27
.ub,u0,.5,21,22
.00,ul,0,04,24
.02,04,1.26,31
.08.09.1.25,21
.12,42,0,31,27

«45.46,.1.24,27

«47,47.0,28,.31
.60.71.0,04,21
«u4,55.0,21.19
.u6.07 .4. 22.19
«u5.,16.5.24.19
- .18.46.0.09.31
.49.87.0.23.31
«39.34,0,04,25
«46.58.4,04,26
066.77.4,04,21
u,78,78,7.03.30
.82,90.5.26.20
¢94,97.4,30,.27

.u2,59.5.20,.22
«98.u4.4,21.20
«u6,10.5,26.21

Sample failure to Lime 22,2-3 ; complement if negative
8000000 to MQ,0 ( error marker )

1 bit shift

AR AND PN

ID,0 to Line 21,0

Test ready

- End of test j; test for failures ; ( Non zero = error )
Below for 29

Tag to Line 21,0 ; 1300000
Tag to Line 19,uli

Sample failure to Line 19,ué=u7
Frequency marker to Line 19,u5

Type error indi

Clear ; enter also from zero test of 26 above

2222220 to ID,1
Clear PN

Add all Line 3 to PN, characteristic 2

LOOWOxy, wl9v2wl to Line 21,2-3
PN to Line 2042=3 3 complemént if negative

Test for dropout ; ( Non zero = error )

Sample failure to Line 22,2=3 ; complement if negative

cation

Line 21,2=3 to Line 20,2=3

PN to Line 21,2=3 ; complement if negative
Test for pickup ; ( Non zero = error )

Below for ul

Samplle failure to Line 22,2-3 ; complement if negative
8000000 to MY,0 ( error marker )

1 bit shift
10,0 to Line 21

Below for L6

Test ready
Tag to Line 21,

0
9
Test for end of test j if zero, reenter at L2 above

- End of test ; test for failures

0 ; 1400000

Tag to Line 19,ul

Samplle failure to Line 19,ub-u?
Frequency marker to Line 19,uS

Type error indi

Clear ; enter also from zero test of 43 above

2722220 to IDyl
Clear PN

Ov32v88, 30LLx5Sy to Line 21,2-3

Add all Line 3 to PN, characteristic 3

PN to Line 20,2=3 ; complement if negative
Test for dropout ; ( Non zero = error )

Sample failure to Line 22,2=3 ; complement if negative

cation

Line 21,2-3 to Line 20,2=-3

PN to Line 21,2=3 ; complement if negative

( Non zero = error )

Page 22
Test L
Line 3

Test for end of test ; if zero, reenter at 25 preceding page



Page 23

Test L
AR AND PN
Line 3

.10 . .14.,17.4.30.27 Test for pickup 3 ( Non zero = error )
Below for 17

<18 s .22.59.5.21.,22 Sample failure to Line 22,2-3 ; complement if negative

.59 . .00.1 4,24 8000000 to MQ,0 ; ( error marker )

17 . .02,20.1.26,31 1 bit shift

<20 . .24,27.1.25.,21 1ID,0 to Line 21,0

«27 . .28.34,0,31.27 Test for end of test ; if zero, reenter at 3l preceding page

+35 s .37.37.1.24.27 - End of test ; test for failures ;(Non zero = error )
Below for 37

.38 s ,38,38,0.28.31 Test ready

39 . .64,79.0,04,21 Tag to Line 21,0 3 1500000

79 . .u4,91.0,21.19 Tag to Line 19,ul

91 . ,u6.21.4,22,19 Sample failure to Line 19,ub=u7

.21 . .u5,11.5,24,19 Frequency marker to Line 19,u5

A1 . ,.13.37.0.09.31 Type error indication

.37 . .39.44,0,28,28 Skip to Lk

44 . .44,44,0,28,31 Test ready

45 . .46.00.1.17.31 Ring bell j; test punch switch

01 s .03.00,0.21.31 Punch switch on ; reenter test at Line 0,00; see page 16

.00 s ,02,14.0.15.31 ©Punch switch off ; read tape

14 . .14.14.0.28.31 Test ready

15 . ,17.00.6.21.31 Exit to Line 19,00

Unused loco LO & 38,39,99,u0,ulyu2,u7 3 I1 s u7 3 L3 s u7

Line L Constants ¢

01
2Ol
0 08
002
012
005
o110
39
U3
oli5
oLi9
000
052
032
o2l
<09
011
o1l7
016
oli7
oli6

2200000
0000022
0100000
=222222%
0200000
auuuuua
0300000
2222220
=0000000
=0000000
=Z222222%
8000000
0100000
0500000
0600000
z0z0uuz
8yzOunl
=71zyl5hz
07 00000
0000000
0000000

053 OLu738lL

020 0800000

013 wuolwl?
028 0900000
029 =0lu738L
«36 1000000
021 =356V3yy
oLl 1100000
059 =3vilix3y
058 =vz23222
.18 1200000
027 30LLxSy
026 =0v32vB8
o 56 1300000
° 63 W?.£9V2dl
o62  LOOwCxy
060 1400000
067 30Llxs5y
o 66 Ov 3?‘3’88
o6l 1500000

Note : All locations in line | not listed
to left are unused,



.00
.01
.04
.06
.07
.50
.51
.53
- 54
.60
.12

.15
-17
.13
14
.80
.81
.82
.84
.85

.88
.90
.86
.87
.98
.99
.ub
.27
.49
.02
an
.64

.65
.78
.70
.71
.91
.92
.94
.u0
.08

.20
.31
072

o 24
.21
.40

/2]
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u.01.01,0.19.00
.03.04,0,21.31
.05.,06,0,00,28
.03.,07,0.00,03
.09.50,0.08,31
.52,50,0,.28,31
+52.53,3.00,28
u.54.54.1.00,29
+59.60,0,00,22
.03.12,4,22,03
.13,14.0,28,27
.16.17.0.00,.28
.19.13,0,08,31
+15.13.0.28.31
.16.80.0.15.31
.82.80,0.28.31
u,82.82,0.19.02
.83.84.3.02,.28
u.85.85.1.02.29
.86,87,0,28,27
.89,90,0,00,.28
.92,86.,0,08,31
.88.86,0,28,31
.89,98,0.15,31
.u0,98,.0,28.31

u,u0,u6,0,19,.01
.00.27.3.01.28
028.49,4.01,.25
.00.,02.,4.25.00
u,03.44,1.01.29
046,64,0,28,27
«67,91.0,23.31

277.78.,0.00,28
.80,70,0,08,31
.72,70.0,28,31
274.,91,0,23,.31
1u.92.92.1.26,19
+93.94,0,00.25
.98,u0.0,01,20
.06,08.1,01,21
.10,20,0,31,27

.22,31.0,21,20
.70,72.0,01.21
«74.,23,0.30,27

226.21.0.20,21
:22.40.0.00.24
.42,23.0,21,22

Page 2l

Test

INVERTING GATES
Line

Line 19 to Line O
Exit to Line 0,0k
5555016 to AR
Format to Line 3,3
Type 5555016

Test ready

Clear and subtract summation of Line O from AR
Add all Line O

Error format to Line 22,3
Error format to Line 3,3
Zero test ; ( Non zero = error )
Below for 1L
xooxxx0 to AR 3
Type oXxXxxxxX
Test ready
Read tape ( Line 2 )

Test ready

Line 19 to Line 2

Clear and subtract summation of Line 2 from AR
Add all Line 2
Zero test AR ;
Below for 87
YYyyyyo to AR ;
Type oyyyyyy
Test ready
Read tape ( Line 1 )

Test ready

Line 19 to Line 1

Clear and subtract summation of Line 1 from AR

f key link to ID,0=1 ; link to 70 below

f key link to Llne 0,0al

Add: all Line 1

-Zero test AR ; ( Non zero = error )

Line 1 summation checks g clear ; go to 91 below

;5 0000022

;6000022

summation of Line O apparently in error

( Non zero = error )

summation of Line 2 apparently in error

22272720 to AR 3
Type o22222%
Test ready ;
Clear

Clear Line 19
8000000 to ID,1

uuuuuu? to Line 20,2

=uuuuuuu to Line 21,2 , characteristic 1
Test for pickup ;3 ( Non zero = error )
Below for 21

Line 21,2 to ILine 20,2

=5555556 to Line 21,2

Test for dropout ; ( Non zero = error )
See next page for 23

Line 20,2 to Line 21,2

8000000 to M);0 ( error marker )

Sample failure to Line 22,2

summation of Line 1 apparemtly in error

enter also from f key

5



<23
.30

«95

<udS
«56
.61
.67
.29
.ub
.32
.62
u2
.u3

'10
.28
.36

.26
.11
42
«25

46
«69
.83
.45
«35

.97
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002,30.1,26,31
¢32.94,1.25,27

096,u4,.5,24,27

.14.28,0.21.20

.30,36.0.01.21

+36.25.0,30,27

«64.73.5.24,27

«76,74.0,28.31
.u7,18.5.24.19
+37.48.0,00,22
.u5.09,.0.22,19
«u6,66,0,22,19
.68.73.0.09.31
«76.76.0,23,31
.93.96.0.00.25
.06,19.2,01.28
+22,38.0,28.20
+42,43,0,01.21
«46.68.0,30,27

.78,79.0.01.21
.82,45,0,31,27

+48.69.0,04,04
.70.83.0,20,22
«22,45.0,00.24
.02,55.1.26,31
038.96.1,25,.27

«99.99.2,21,31

1l bit shift

INVERTING GATES

Page 25
Test 5
Line O

Test for end of test ; if zero, reenter at 94 preceding page

-End of test ; test for failures

Below for uly

Frequency marker to Line 19,u?

Tag to Line

22,41 3 1000000

- Tag to Line 19,ub
Sample failure to Line 19,ub

Type error indication
Clear ; enter also from zero test of command 95 above
8000000 to ID,1

uuuuuuu to L

ine 20,2

L4

I

( Non zero = error )

uuuwuuuu to Line 21,2 , characteristic 1
Test for pickup ; ( Non zero = error )

Below for 11
Line 21,2 to

Line 20,2

uuuuuuu to Line 21,2
Test for dropout ; ( Non zero = error )

Line 20,2 to

8000000 to MY,0 ( error marker )

Line 21,2

Sample failure to Line 22,2

1 bit shift

Test for end of test ; if zero, reenter at 62 above

-End of test ; test for failures ; ( Non zero = error )

Below for 73
Test ready

Frequency marker to Line 19,u7

Tag to Line

22,1 ; 2000000

Tag to Line 19,u5

Sample failure to Line 19,ué

Type error indication
Clear ; enter also from zero test of command 63 above
8000000 to ID,1

Absolute value of —uuuuuuu to AR

AR to Line 20,2
uuuuuuw to Line 21,2
Test for dropout ; ( Non zero = error )

Below for 69

~5555555 to Line 21,2

Test for pickup ; ( Non zero = error )

Below for L5
Skip to 69

Sample failure to Line 22,2
8000000 to MY;0 ( error marker )

1l bit shift

Test for end of test ; if zero, reenter at 96 above

Exit to Line

2,99



u3
Jub
VA
.60
.04
.u2
.52
.94
.u0
.56
.,ul

.06
.20

42
.07
.12
L4l
.43

.14
.15
45
)
47
.11
.13
.80
.96
.08
.16
.48

.54
.79
.84

.66
.35
.39
.65
.68

.22
.23

®
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INVERTING GATES

.u0,u2,5,24,27 -End of test ; test for failures ; ( Non zero = error )
Below for u2

.u5,u3.0.28,31
.u5.44,0,02,19
~u6.60,0.22,19
.u7,04.5,24,19
.06,u2.0.09.31
.u5.52,0.23.31
.93.94,0.00.25
«99.u0,2.01.28
.u2,56.0,28,20
.86.,ul.0.01.21
.u2.06,0.30.27

.10.20,0.01.21
e22,41,0,31.27

+44.07.0.04.04
.10.12,0.20,22
«22,41.0.00.24
.02.43.1.26.31
$44.94,1.25.27

.96,13.5.24,.27

.16.14,0.28.31
.17.45,0.02,22
.u5.46.0.22,19
»u6,47,0,22.19
.u7,11.5.24,19
.13.13.0.09.31
.16,80.0.23.31
.93.96.0.00.25
.06,08.3.01,28
.10,16.0.28.20
.42.48,0,01.21
.50.54.0,30,27

.78.79.0.01.20
.82,84,0.28,21
.86.65,0.31.27

.68,55.0.04.04
.58.59.0.28.22
.62.65.0.02,24
.02,68.1.26.31
.70.96.1.25.27

.98.21.5.24,27

«24,22.0.28.31
¢33.34,0,02.22

Test ready

Tag to Line 19,u5 ; 3000000
Sample failure to Line 19,ub
Frequency marker to Line 19,u7

Type error indication
Clear ; enter also from zero test of 99 above
8000000 to ID,l

Absolute value of uuuuuuu to AR

AR to Line 20,2
uuuuuuu to Line 21,2

Test for dropout ;

Below for 07

=5555555 to

Line 21,2

( Non zero = error )

Test for pickup ; ( Non zero = error )
Below for L1

Skip to 07

Sample failure to Line 22,2

8000000 to M,0 ( error marker )

1 bit shift

Test for end of test ; if zero, reenter at 9L above

-End of test ; test for failures

Below for 13

Test ready
Tag to Line
Tag to Line

Sample failure to Line 19,ub
Frequency marker to Line 19,u7

2z,1; LOOO00O
19,u5

Type error indication
Clear ; enter also from zero test of 95 above
8000000 to ID,1
Clear and subtract =uuuuuuu from AR
AR to Line 20,2

uuuuuuu to Line 21,2

Test for dropout ; ( Non zero

Below for 55

=5555555 to

Line 20,2

AR to Line 21,2
Test for pickup ; ( Non zero = error )
Below for 65

Skip to 55

Sample failure to Line 22,2

8000000 to MQ,0

1 bit shift

; ( Non zero = error )

error )

Test for end of test ; if zero, reenter above at 96

-End of test ; test for failures ; ( Non zero = error )
Next page for 21

Test ready
Tag to Line

3 5000000

Page 26
Test 5

Line 2



.34
.40

.05
.21
.27

.49
.58
.71

.75
.82
.87

.70
.76
.81
.69
072

<30
.31
.50
.51
.33
.09
.29
.32
.98

+u0
.12
°35

.39
<79
.22

.23
.40
.65
.71
74

.ul

«ub
16

L] o ° ° ° L] L] e L] L]

* &

MW o© e o o W

e o & & o o o o O

/]

L] ° L] *

e &

.40,0,22,19
064.0.22,19
5.5.24,19
.07, 2190.09 31
7.0,23,
4,0,0
9.3.0

.01, 28
.50 58,0.28.20
¢70,71.0,01.21
¢74.75.0,30.27

.78.82,0.28,21
.86.,87.0,02,20
.90.69.0,31,27
«72.76.0,04,04
.78.81,0,28,22
«22,69,0,00.24
«02.72,1.26.31
«74.24,1,25,27

e26.29,5,24,27

«32,30,0.28.31
«33.,50,0,01,22
«u6,51,0,22,19
«u7.53.5.,24,19
.u5.,09.0,22,.19
211.29,0,09.31
«32.32.,0,23,31
.93,98.0,00,25
.u0,u0,1,21.31

u,11.12.3.01.20

«30.35.0.01.21
038.,39.0.30,27
«78.79.0,01,21
.82,22,0.31.27
«64,71.0,04,04

¢25.40,0,04,04
.62.65.0.02.24
«66.71.0.20.22
.02.74.1.26.31
¢76,u0.1.25,27

u2,u5,5,24,27
0141650, (1 022

0166164028431
0‘3503200022019

Page 27

Test 5
INVERTING GATES
Lines 2,1

Tag to Line 19,u5

Sample failure to Line 19,ub

Frequency marker to Line 19,u?

Type error indication

Clear ; enter also from zero test of 97 preceding page
8000000 to ID,1

Clear and subtract uuuuuuwu from AR

AR to Line 20,2

~5555556 to Llne 21,2

Test for dropout ; ( Non zero = error )

Below for 76

AR to Line 21,2

uuuuuu? to Line 20,2

Test for pickup ; ( Non zero = error )

Below for 69

Skip to 76

Sample failure to Line 22,2

8000000 to MJ,0 ( error marker )

1 bit shift

Test for end of test ; if zero, reenter at 2l above
-End of test ; ( Non zero = error )
Below for 29

Test ready

Tag to Line 22,1 ; 6000000

Sample failure to Line 19,ué

Frequency marker to Line 19,u?7

Tag to Line 19,ud

Type error indication

Clear ; enter also from zero test of 25 above

8000000 o ID,1

Exit to Line 1,u0
Following from Line 1 ¢
uunuuuu to Line 20,2
uuuwuun to Line 21,2
Tesy for dropout 3 ( Non zero = error )
Below for 4O

=5555555 to Line 21,2

Test for pickup ; ( Non zero = error )
Skip to 71 below

test for failures ;

add via AR

Skip to LO

8000000 to M,0 ( error marker )
Sample failure to Line 22,2

1 bit shift

Test for end of test ; if zero, reenter at u0 above
-End of test ; test for failures ; ( Non zero = error )
Next page for u5
Tag to Line 22,1 ;
Test ready

Tag to Line 19,uS

7000000



Page 28

Test 65
INVERTING GATES
Line 1

.32 . .u6.62,0.22,19 Sample failure to Line 19,ub
.62 . .u7.66.5.24.19 Frequency marker to Line 19,u?7
.66 . .68.u5,0.09.31 Type error indication
.u5 . .00,02,0.23,31 Clear ; enter also from zero test of ul, preceding page
.02 ., .03.04.0.01.25 8000000 to ID,1
.04 . u.,15.15.3.01.20 ~uuuuuuu to Line 20,2 ; add via AR
.15 . .18.19,0.01.21 =5555556 to Line 21,2
<19 . .22.24,0,30,27 Test for dropout ; ( Non zero = error )

Below for 25
»24 s .26.36.0.01.21 wuuuuuu9 to Line 21,2
.36 . .38.75.0.31.27 Test for pickup ; ( Non zero = error )

Below for 75
.76 s .78.25.0.04.04 Skip to 25
+25 . .26.27,0.20.22 Sample failure to Line 22,2
.27 . .38.75.0.01.24 8000000 to MY,0 ( error marker )
.75 . .02,.80.1.26.31 1 bit shift
.80 . .82,04.1.25.27 Test for end of test ; if zero, reenter at Ol above
.05 s .06.45.5.24.27 -End of test ; test for failures ; ( Non zero = error )

Below for L5
46 s ,48,46.0,28.31 Test ready
47 . .49,50.0,01.,22 Tag to Line 22,1 ; 8000000
.50 . .u7.61.5.24.19 Frequency marker to Line 19,u7
.61 . .u6,48.0.22.19 Sample failure to Line 19,ub
.48 . ,u5.07.0,22,19 Tag to Line 19,ub
.07 . .09.45,0.09.31 Type error indication
45 . .48,63,0.23.31 Clear ; enter also from zero test of 05 above
.63 . .93.94.0.00.25 8000000 to ID,1
.94 . u,99,u2,2,01.20 =5555555 to Line 20,2 ; transfer via AR
.u2 . .10.14,0,01.21 =5555555 to Line 21,2
.14 . .18.20.0.30.27 Test for dropout ; ( Non zero = error )
.21 s .23.58.0.04.04 Skip to 58
.20 s ,30,31.0.01.21 wuuuuuuu to Line 21,2
.31 ., .34,57.0.31.27 Test for pickup ; ( Non zero = error )

Below for 57
.58 s .62.68.0.02,24 8000000 to M),0 ( error marker )

.68 . ,70,57.0.20.22 Sample failure to Line 22,2
.57 .02.60.1.26.,31 1 bit shift
.60 s .62,94,1.25.27 Test for end of test ; if zero, reenter at 94 above

°

.95 s .96,81.5.24.27 -End of test ; test for failures; ( Non zero = error )
Below for 81

.82 s .82.82.0,28.31 Test ready

.83 . .85.u4,0.01.22 Tag to Line 22,1 ; 9000000

»u4 . u.u7.84.0,22.19 Tag to Line 19,u5 ; sample failure to Lime 19,ué

.84 . ,u7.37.5.24,19 Frequency marker to Line 19,u?

.37 . .39.81.0.09.31 Type error indication

.81 . .82,92,1.17.31 Ring bell; test punch switch ; from zero test of 95 also

.92 s ,94.51.0.04.04 Punch switch off 3 skip to 51

.51 . .53.51.0,28.,31 Test ready
.52, .,54,54,0.15.31 Read tape



Page 29
Test &5

INVERTING GATES
Line 1

.54 . .56,54.0,28,31 Test ready
«55 . .57.00.6.21,31 Exit to Line 19,00

«93 8 .,95.70.0.21.31 Punch switch on ; reenter test at Line 0,70 , page 2l

Program constants :

Line O ‘ Line 1 Line 2
.05 5555016 o000 Orvbé7x 11 sum o83 «8vv12z22 L2 Sum
.03 0000022 +08 ~Oxv667x Neg. sum 036 8vvliz22 Neg, sum
e52 wB6xv51l LO sum .28 02L62vz £ 14 .u5 3000000
U7 ~wB6xvSL Neg. sum .29 03L62vg L 1ink .17 L0o00oo
«59 6000022 «98 uuuuuu9 .62 8000000
+16  soooox0 « 06 —unuuuuu +33 5000000
-89 yyyyyyo0 +70 =5555556 «86 uuuuuu9
o77 2222220 86 uwuuuuuu .03 800000x
.93 8000000 «30 uuruuuw .02 0000030
.22 8000000 112 uuwuuwuu .01 8800000
.57 1000000 «78 <5555555 .10 =7x2822x Unused
«35 8000000 «99 uuuuuuu
«37 2000000 13 =55556550 Unused Loc,
33 6000000 .00 73
Unused Loc, .09  waavuuu JA8 W7k
.3h 119 800000 19 77
«39 «01 7000000 26 .78
Ja .03 8000000 28 .85
o 58 «13 ~uuucuun o35 .88
ol «18 =5555554 37 .89
026 uauuu9 38 .90
« 28 3000000 39 T
e 97 =5555555 o571 092
.85  900C000 Bl 093
o3l =5555555 Unused 063 Gub
« 96 wizuuuuuun ® «67 o7

Unused Loc.

B

A .73
0113 77
iy .87
053 68
56 .89
59,90
N TR T
067 ou3

69 ou7



.00
.01
04
.07
.08

.13
.09
.15
.17
.18
»20
.21

.12
.40
o4l
.42
45
.46

.50
.84
052
.11

49
.80
.81
.82
.85
.86

91
.98
.93
.48

.90
.95
ub
.05
~u’
A
.76
<17
.94
.28
92
.96
.u0
.u3

. [/, K (/]

¢« e © & =& w ¢ e o O ®© 8 = 5 e (/)] @ & @ & w e (4]

@ 5] [/))

» 9 e e W

o L] k] 3 & © » ® °

u.01.01.0,19.00
,03.04.0.21.31
.06.07.3.00.28
u,08,08.1.00.29
.10.12,0.28.27
.14,09.0,17.31
.11.15.0.16.31
.17.17.0.06.31
.19.17.0.28.31
.20.20.0,15.31
.22.20,0.28,31
.23.00,6.21,31
«14,40,0,15,31
.42,40,0,28,31
u.42.42,0,19,01
«38.45.3.01.28
u.46.46.1.01.29
.48.49,0,28,27

.51.,84.0,17.31
.86.52,0.16,31
+54.11.0.06,31
.13.11.0.28.31

+51.8
.82.,8
u,82.8

0 5,31

0

2
+84.,85

6

0

1

28.31
19.02
02,28
0
2

2

°

u.86.8
.88.9

2,29

0.
0.
.0,
3.
1.
0.28.,27

>
o
.

.92.98,0,17,31
2u0.93,0.16.31
«95,48.0,06.31
<50,48,0.28.31

.93.95,0,23,31
«03,u4.0.00,03
.11,05.0.01.28
007.,u7,0,08,.31
.08,44,4.01,23
00.76.4.23.00
.78,76,0.28.31
u,78.94,1.25.19
.98.28.1.25,22
:91.92.0,01.22
»94.96.5.,01.26
»98.,u0.5.01.30
~ul,u3,1.26,28
«u4,u5,1,26.29

PN ;

Line 19 to Line O

Exit to Line 0,04

Clear and subtract summation of Line O from AR
Add all Line 0

Zero test AR ;
Below for 12
Ring bell
Halt

Read back
Test ready
Read tape
Test ready

Exit to Line 19,00

Read tape ( Line 1 )

Test ready

Line 19 to Line 1

Clear and subtract summation of Line 1 from AR
Add all Line 1
Zero test AR ;

Below for L9
Ring bell
Halt

Read back

Test ready ; reenter at 12 above when ready

Read tape ( Line 2 )

Test ready

Line 19 to Line 2
Clear and subtract summation of Line 2 from AR
Add all Line 2

; ( Non zero

( Non zero

LOGICAL COMMANDS

error )

error )

Zero test AR ; ( Non zero = error )

Below for 90
Ring bell
Halt

Read back

Test ready ; reenter at L9 above when ready

Clear

AR format to Line 3,3 ;

6666016 to AR
Type AR

f key link to Line 23,0-1
T key link to Line 0,0-1 ;
enter also from I key

Test ready ;
Clear Line 19

Clear Line 22,2

# of trials to Line 22,3

Clear and add LhLlLhhl , LuhLhhl to PN,1«0
uuuuuuu=, uuuuuuu to PN,1-0
Clear and add PN-1 to AR

Add

Add PN,O to AR

0000022

= clear and link to 76

Page 30
Test 6

Line O



ub

.23
.27
.29
32
022
o 24
.26

.31
.30

.36
.39
54
25
.10
«35
43
.60
~ul
.99
«u2
~ub

.34
«55
.37
W47
.33
«53
.56

.62
.61

.64
.67
.69
.70
.68
.02
.63
«59
.58
<65
.71
.73

® o o o o o n

® o ° o o o o ° o e e W

e o o o o e O

ilotooooooom

u7,22,0,28,27

+26.27,
.28,29,
.30.32,
«34,22,
«23.24,0, 22 28
¢25,26,3.01.29
«27,30,0,28,27

«35.92,0,28,22
¢34,35.0,22,27

.38.39,0.22,28
«40,54,0,01,29
«u5,25,0,28,19
«u6,10,5,23,19
«12,35,0,09.31
.42,43,0,01,22
«47.60,0,01,22
«64,ul,5.01,26
«64,99,5.01.30
«ul,u2,1,01,28
u,u5,u6,1.26.29
.00,33,0,28,27

.38.55,0.22,28
+28,37.0.01.29
.38.47,0,28,22
«50.33.5.26,.23
«35.53.0,22,28
¢54,56,3,01.29
.58.61.0,28,27

.63.60,0,28,22

.62,63,0,22,27

Page 31

Test 6

PN 3 LOGICAL COMMANDS
Line O

Zero test AR ; ( Non zero = error )
Below for 22

Running tally of failures to AR
Increment failures

Restore

Sample failure to Line 23,2-3

# of remaining trials to AR
Subtract 1

Test for end of test

Restore remaining # of trials and reenter preceding page,92

End of first test ; test for failures ; ( Non zero = error )
Below for 35

# of failures to AR

Add Tag 3 0100000

AR to Line 19,u5

Sample failure to Line 19,ué=u?

Typs error indication

Clear Line 22,2 ; enter also from zero test of 30 above
# of trials to Line 22,3

Clear and add 5555555 , 5555555 to PN,1-0
Add 5555555 4 5555555 to PN,le0
Clear and add uuuuuuw to AR

Add: PN,O=1 to AR

Zero test AR 3 ( Non zero = error )}

Below for 33

Running tally of failures to AR

Increment failures

Restore

Samplle failure to Line 23,2=3

#f of remaining trials to AR

Subtract 1

Test for end of test

Restore remaining # of trials and reenter above at 60

-End of second test 3 test for failures ; ( Non zero = error )
Below for 63

# of failures to AR

Add tag 3 0200000

Test ready

AR to Line 19,uS5

Sample failure to Line 19,ué-u7

Type error indication

Clear Line 22,2 ; enter also from zero test of 6L abows
# of trials to Line 22,3

Clear

Clear and add =0000000 to PN,O

Add. =0000000 to PN,O

Zero test PN,0 3 ( Non zero = error )



«79
.83
.38
072
78
«87
.66
97

o537

75
.88
.89
.14
.16
.19
74

.76
.43

.80
.37
.52
<54
<37

.88
.63
.67
.29
«32

«59
.64

o712
W47
«70
.13

.06
.07
71
o 24

e o o 8 o o W

e o o o o o e W

7]

e o o W e o o o

+82,83,0,22,28

3.0,2

.28,38,0,01,.29
042,72,0,28,22
e74,784.5.26,23
«79.87,0,22,28
¢25,66,3,01,29
«67.,97,0.28,22
«99.57.,0,28.27

. 62.7440,22.27

«78.88.0,22,28
.88,88.0,28,31
.90,14,0,01.29
«u5,16,0,28,19
«u6,19,5.23,19
«21.74,0,09,.31
676,7642,21,31

1,22
1.22

42,43,
.48,

.50, 80
u,31.37
«50,52
4 1 28
7.1.26.29
9.,0.28.27

«53.54,
u,57,.,57.
.58.59,

w.59,88,2,21.31

.63,64,0,22,28
.67,68,3,01.29
.71,72,0.28,22
e74.47,0,28,27

«50.69,0,22,27

.05,13,0,01,28
w.69,00,2,21,31

PN ; LOGICAL COMMANDS

Running tally of failures to AR
Increment failures

Restore

Sample failure to Line 23,2«3
# of remaining trials to AR

Subtract 1

Restore remaining # of trials
Test for end of test;if non zero,reenter 58 prec, page

Page 32
Test 6
Lines 0,2

-End of third testjtest for failures;(Non zero=error)

Below for 7h
# of failures
Test ready
Add tag ;

to AR

0300000

AR to Line 19,u5
Sample failure to Line 19,ué-u?
Type error indication
Exit to Line 2,76;enter also fron zero test of 57 above
Following from Line 2:

Clear Line 22,

# of trials to Line 22,3

2

Clear and add zzz2222~-, 2222223 to PN,1e0
Check for illegal appearance of D7 at A of D4S(3D294)

Add

27222222 =y

2222222 to PN,1=0

Clear and subtract 0000003 fron AR

Add PN to AR

Zero test AR; (Non zero = error)

Below for 59
Mark 59 ;

exit to error loop

Sample failure to Line 23,23
Running tally of failures to AR
Increment failures

Restore
Return command

# of remaining trials to AR

Subtract 1

Restore remaining # of trials
Test for end of testjif non zero,reenter at L8 above

-End of fourth test;test for failures(Non zero = error)

Next page for

69

Tag to AR; 0400000
Mark 69 ; exit to error output

Add # of failures

Test ready

AR to Line 19,uS5
Sampls failure to Line 19,ub-u?
Type error indication j; to return command



+ul
.51

.04
.89

.11

.10
.90

.93
.12

.21
.19

.39
u/

‘30
74
.77
Jub

S
.
0
.
.
.

S

S

e ¢ o O

o42,44,4,01.22
«47.50.0,01.21
«53.53.0.23.31
e54.55.1.26.28
«36.58.5.01.30
u,61.61.1.26,27
w,61.88,2,21,31
.63.65.0.22,31
w.65.73.2.21.31
e74.92,5,28,20
«95,u0.0,22,28
028.5100001.29
«55.32.,0,28,22

«72,96.1.01,24
.98.04,0,22,31

w,04,73,2,21.31

«56.89.5.01.22
u,92.10.1.26,27

w.10,88,2,21,31

«42.90.5,01.26
u.93.93.1.26,27

w.93.88.2,21.31

u.69,12,1.01.28
.14,21,0,22,31

w.21.73,.2,21.31

«56,19,4.01.26
u.22.39.1.26,27

w.39.88.2.21.31

«56,u7.5.01.14
u,02,30.1.26,27

w,30.88,2,21.31
.31.74,0,21.28
e75.77.3.01.29
«79.u4,0,28.21
.u6.49,0,28,27

«54,08.0.22,27

PN 3 LOGICAL COnlANDS

Clear Line 22,2=3;enter also from zero test of 72
# of trials to Lina 21,3

Clcar

Clcor AR

Add 0000000, 0000000~ to PN,l-0(Characteristic 1
Zero test PN ; (Non zero = error)

Mark 61 ;exit to error loop;see 88 preceding page
Test AR sizn ; (Negative = error)

Below for 65

Mark 65; exit to error loop

Sample failure to Line 20,2-3

Ranning tally of failures to AR

Incremant failures

Restore ;3 to return cormmand

~0000000 to ¥Q,0;Check illegal D7 at F of E15(3D292)
Test AR sign ; (Ncgative = error )

Mark O ; exit to error loop ; see 73 above

Neg, zero to L22,0-1l;Check illegal C5 atV,E14(3D292)
Zero test PN, (Non zcro = error)

Mark 10 j;exit to error loop;sece 88 preceding page

Add 0000000, 0000000 to PN,1=0
Zero test PN 3 (Non zero = error)

Mark 93 ; exit to error loop ; see 88 preceding page

Check illegal TR at C,L15(3D292);note Ll,72=neg, zero
Test AR sign ; (Negative = error)

Mark 21 ; exit to error loop ; see 73 above

Neg. zero to PN,Char.0;Check illegallS atD,E15(3D292)
Zero test PN ; (Non zero = error)

Mark 39 ; exit to error loop ; see 88 preceding page

Check illegal C6 at E,Ell (3D292)zone 2A
Zero test PN 3 (Non zero = error)

Mark 30 ; exit to error loop ; see 88 preceding page
# of remaining trials to AR

Subtract 1

Restore remaining # of trials

Test for end of test;if non zero,reenter at 50 above

-End of fifth testjtest for failures; (Non zero = error)



.09
.33

«15
o4l
.45

.16

A4
.46
.ul

.85
.99
~u2

.ub
~u5
.18
.17
.20
«23

.27
.36

«26
¢35
34
.38
.56
o75
.79
.78

u3

.98
.25

.28

n

.13.33,0,01.28
w.08,00,2,21.31

.11.14,0,22,27
+20,41.0,01,28
e 42,45,4,20,23
wel4,16,2.21,31
«19,06.,0.22,29
o42.46,4,01,22
o47,ul,0,01.21
.58.81.5.,01,26
«84.,85,7.23,31
+98,99.0.01.28
u,u2,u2,3,26.29
«u4,u5,0,28,27
w.l7.88.2,21.31
u6,17.1.26,27
«20,u6,0.04,.04
.18.,20,0,01,.28
U, 23.23.3025.29
¢25.26,0,28,27

«30.36.5.25.20
we34,92,2.21.31

027.34,1.25.27

«37.27.0.04,04

+81,ul,0,04,04
.82,86,0,22,27

«96,u3,0,01,28
W.86.,00,2.21,31

.91,97.0.22,27
+23,25,0.01.28

e26,28,4,20,23
We97.16,2,21.31

Page 34
Test 6

PN ; LOGICAL COMMANDS

Line 2

Tag to AR ; 0500000
Mark 08 ; exit to error output ; see 00, page 32

-Test for failures (sixth test) ; Non zero = error
Below for 1i

Tag to AR ; 0600000

Sampls failure to Line 23,2-3

Mark 1) ; exit to error output

Add # of failures j go to 06, page 32

Clear Line 22,2-3 ; enter also from zero test of 08

# of trials to Line 21,3

Clear and add uuuuuuu, uuwuuuuu to Pn,l=0

PN andL2,82-83 to ID;PN and T2,82-83 to PN; 12,8283 =
uuuuuuu to AR uuuuuwm, 5555555
Subtract PN from AR

Zero test AR 3 (Non zero = error )

Mark 17 ; exit to error loop ; see page 32
Zero test PN,0 ; (Non zero = error)

Skip to ub above

uuuuuuu to AR

Subtract ID from AR

Zero test AR j; (Non zero = error)

Sample failure to Line 20,2=3
Mark 34 ; exit to error loop 3 see preceding page,92

Zero test ID,1 ; (Non zero = error)
Skip to 27 above

# of remaining trials to AR

Subtract 1

Restore remaining # of trials

Test for end of test ; zero test = end of test

Do nothing ; reenter at ul above
-End of test j test for failures ( seventh test )

Tag to AR 3 0700000
Mark 86 ; exit to error output j; see page 32

-Test for failures ( eighth test )

Next page for 97

Tag to AR 3 0800000

Sample failure to Line 23,2-3

Mark 97 ; exit to error output ;3 go to 16 above



.97
.91
«95

<97
+ul
.60
.62

.71
.82

.74
+u5
.21

«73
<76
.26
.29

45
A

o49
e52
77
.78

.12
.48
«46

.63
.79

.85
.88
.92
.31

.89
.27
.32

+u3
Juéb
.10

(]

e o o o o o o W e e o » o o 0 o

[}

e o e o o o o o s o o
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Test 6

°N ; LOGICAL COIMMANDS
Lines 2,1

.42,91.0,01,22 Clear Line 22,2
¢47,95.0,01,22 # of trials to Line 22,3

¢97.97.1.21.31

.
O
(o]
)
[=
o
.

«78.u5,1.23,25
«u6,21,0,22,28
«28,30.0,01.29
¢34,73.0,28,.22
«75.76,0,22,28
«25.26.3.01.29
«27.29.0.28,22
«31.44,0.28,27

«51.,60,0,01.25

046.,48,0,22,27

1.29
8,31
5.19

«86.88,5.23.25
«90.92,0,22,28
.28.31,0,01.29
«34.84,0,28,22
.87.89.0,22,28
e25.27.3.01.29
«31.32.0.28,22
034.80,0,28,27

«86,u2,0,22,27
~u3,.u3,0.28.31

~u6,10,0,22,28
.01.,02,0.,01.29

Exit to Line 1,97

Following from Line 1

uuuuuuu to Line 20,2

uuuuuuu to Line 21,2

5050505 to AR

L20,2 and L21,2 or T20,2 and AR to L23,2
Clear and subtract zuzuzuz from AR

Add Lins 23,2 to AR

Zero tost AR ; (Non zero = error)

Below for 73

Sample failure to ID,0

Running tally of failures to AR
Incremont failures

Regtore

# of remaining trials to AR

Subtract 1

Restore remaining # of trials

Test for end of test ; zero = end of test

Neg. # to ID,1 to check for illegal SX at A4,A11(3D293),
zone 2B during execution of 62 above ; go to 60 above
- End of ninth test ; test for failures;(Non zero=error)
Below for L8

# of failures to AR

Add tag 3 0900000

Test ready

Sample failure to Line 19,ub

AR to Line 19,uS

Type error indication

Clear Line 22,2 ; enter also from zero test of Ll above
# of trials to Line 22,3

2222222, 27222%%= to Line 20,2-3

Line 20,2-3 and IR to Line 23,23

Zero test Line 23,2-3 ; (Non zero = error)

Below for 84

Sarmle failure to ID

Running tally of failures to AR

Ircrcment failures

Restore

# of remaining trials to AR

Subtract 1

Restore remaining # of trials

Test for end of test; if non zero, reenter at 81 above

-End of tenth testjtest for failures;(Non zero = error)
Next page for u2

Test roady

# of failures to AR

Add tag ; 1000000
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Test 6
PN 3 LOGICAL COMMANDS
Line 1
02 ., ,u5,u6,0,28,19 AR to Line 19,uS
b o ,u6,19,5.,25,19 San‘.ple failure to Line ”.Mﬂ?
19 . +21,u2,0,09,31 Typo error indication
u2 . ,u5,03,0,23,31 Clear ; onter also from zero test of 80,prec. page
.03 ., ,03,03,0,28,31 Test rcady
04  405,06,1,17,31 Ring bell 3 test punch switch
.06 s ,08,16,0,15,31 Punch gwitch off 3 read tape
16 . ,16,16,0,28,31 Test roady
017 [} .19.00.6021.31 Mt tO Lina 19.00
.07 8 .09,76,0,21,31 Reenter test 3 go to 76, page 30
Line 1 Iine O3
038 =x1vu933 L1 Sum 67 0000001 o066 =22632yz LO Sum
«39 x1vu933 Nege Sum «05 O0LO0000 <51 22632yz Neg. Sum
o1l 6666016 56 «0000000 03 0000022
08  60347640¢23431 4 14,1 57 0000000
009  40LeT7600423,31 = «75 0000001 Line 2%
91 0000019 013 0500000 84 5vO5v08 L2 Sum
o4 LLLLLLY 020 0500000 oL2 =5vO5v08 Neg, Sum
095  LhlLLLLL e58 uuuuuuu 82 uuuuuuu
098  uuuuuuu 059 uuunuuuu o83 5555555
099 =uuuuuuu o18 uuuuuuu .03 800000x
028 0001000 96 0700000 402 0000030
«25 0000001 «23 0800000 401 00LLOOO
ol0 0100000 .61 5050505
o47 0000019 «70 zuzuzuz
o6l 5555555 - 55 0500000
65 5555555 «01 1000000
ol  uuuuuuw «86 0000800 U d
5L 0000001 «83 000000u ~1use
68 0200000 Unused Loc,
oli2 0000000 ol W36
oli3 0000000 ol5 437
66 =0000000 22 Ji
072 =0000000 2 87
«90 0300000 ¢33 93
051 =222222% o3 o7
50 2222222 o35

«53 0000003



.00
.01
.04
.06
.07

.10
.11
.13
.15
.16
¢S4
«55

.09
.12
14
.08
.17
.19
.20
.21
.22
.23
.24
.25
.26
.27
.28
.29
.30
.31
.32
.33
.34
.35
.36
41
.46
.53
.58
.63
.67
.65
.66
.96
.69
71
.72
74
.75

W e o

u.01.0
.03.0/

1.0.19.00
4.0,
.05.06.3,
7.1,
9.0,

1

21,31
00.28
00.29
28.27

u.07.0
.03.0

.12,12.0,23,31
u.13,14,1.26.19
.u7.08,0,0C.19
.02.17.4,00.02
.19,19.0.09.31
u,20.20,1.26.03
u,21.21.1.26,.04
u.22.22,1.26,05
u,23.23,1.26,06
u.24,24,1.26,07
u.25..5.1.26.08
u,26.26.1.26,09
u.27.27.1.26.10
u,28.28.1.26,11
u.29.29.1.26.12
u,30.30.1.26.13
u.31.31.1.26.14
u,32,32,1,26.15
u,33.33.1.26.16
u.34.34,1.26.17
u.35.35.1.26,18
.37.35.0.28,.31
u,37.41.1.26,02
u,46.46,0,00.21
u.51.53.0.00.20
«57.58.1.26,22
u.63.63.1.26.23
.66.67.1.26.22
.69.65.0.12,31
.67.65.0.28.31
.68.96.0,23.00
u.97.69.0.19.19
.71.71.0,15.31
.73.71.0,23.31
«73.74.3.00,28
u,75.,75.1.19.29
.76,77.0,28.27

LONG LINES

Lin2 19 to line O
Exit to Line 0,0k

Page 37

Test

Line

Clear and subtact summation of Line O from AR ( Loader )

Add all Line O
Zero test AR ;
Below for 09
Ring bell ;
Halt

Read back
Test ready
Read tape
Test ready
Exit to Line 19,00

( Non zero =

Clear

Clear Line 19

7777145 to Line 19,u?
Format to Line 2,3 ; 0000062
Type 7777115

Clear Line 3

Clear Line 4

Clear Line 5

Clear Line 6

Clear Line 7

Clear Line 8

Clear Iine 9

Clear Line 10

Clear Line 11

Clear Line 12

Clear Line 13

Clear Line 1k

Clear Line 15

Clear Line 16

Clear Line 17

Clear Line 18

Test ready

Clear Line 2
Commanls to Line 21 ;
Commands to Line 20 ;
Clear Line 22,1
Clear Line 23

Clear Line 22,2
Gate type=~in

Test ready

Typed random number
Delay
Read tape
Test ready

( Line 1)

see page 38
see page 38

to Line 0,68

error )

3 probable read-in error

Loader Constants :

.05 <10yvw55 Loader sum
16 10yvw55 Neg. sum

o8l =9ku98x5 LO sum

.uh 9Lbu98x5 Neg., sum

o73 Twyxl87 I1 sum

oU5 =Twyx187 Neg, sum

ou7 77771h5

.03 0000062

«50 2200000

«68 Random #, intermediate

Unused Loc.

02 L6k
.18 .68
37 o76
.38 87
«39 <91
oho 095
09. 099
.52 10
.56 ol
.57 J12
«59 o3
060
61
062

Clear and subtract swmmation of Line 1l from AR

Add all Line 19 ( Line 1 )
Zero test AR

5 ( Non zero = error )

7
0



LONG LINES

.78 s .79.79.0.17.31 Ring bell ; probable read-in error
.79 . .81.81,0.16,.31 Halt
.81 . .83.93,0.06.31 Read back
.93 . .95.93.0.28,31 Test ready
.94 . .97.69.0,23.31 Clear and reenter preceding page, 69
.77 8 u,78.80.0.19.01 Line 19 to Line 1
.80 . .82.82.0.15.31 Read tape ( Line O )
.82 ., .84.82,0,28.31 Test ready
.83 . .84.85.3,00.28 Clear and subtract summation of Line 0 from AR
85 . u.86.86.,1.19.29 Add all Line 19 ( Line O )
.86 . .87.88.0.28.27 Zero test AR ; ( Non zero = error )
Below for 88
.89 s .90.90.0.17.31 Ring bell ; probable read=-in error
.90 ., .92.92.0.16.31 Halt
.92 ., .94,97.0.06.31 Read back
.97 . .99.97.0.28.31 Test ready
.98 . ,ul.80.0.23.31 Clear and reenter at 80 above
.88 s .68.70.0.00,28 Typed rancom number to AR
«70 . u.71.32.0.19.00 Line 19 to Line O ; see below for 32
Following from Line 23 ; stored in Line 21
.42 s .00,36.5.26.02 Store random number in Line D, T and T + 1
.44 8 .38,40,0.21,31 Exit to Line 0,L0
45 s u.58,59.3.02.29 Subtract all Line D from AR ; executed at 57
.43 s .61.61.0.21.31 Exit to Line 0,61
Following from Line 23 ; stored in Line 20
.48 s ,32,53.0.28.01 Store final sumation of Line D in Line 1, 30+ D
49 8 u.55.55.3.28.28 Negate
.47 s .50.66.1.28.01 Store negated summation of Line D in Line 1, L8 + D
.32 8 u.33.07.1.26,19 Clear Line 19
.07 . .10.12.4.01.25 Pi x 10~! x 2 to ID,0-1
.12, u,15,15.3.28,26 Clear and subtract random number from PN,0 and PN,1l
A5 . .29.46.1.25.31 Divide for 29 word times ; PN,0 = new random number
.46 . .48.51.1.26.22 Random number to Line 22,0 ; complement if negative
.51 . u.56,56.0.21.23 A11 . Line 21 to Line 23
.56 . .58.62.7.21.31 Exdt to Line 23,62 for storage of random number ; see L2 above H
return to Line O at LO
.40 s .41.43.1.22,28 Clear and add running summation of Line D to AR
.43 . .44.47.5.26.26 Complement latest random number if negative
47 . u,50.50.1,26.29 Add latest random numbers to AR
.50 . .23.54.1.28.22 Store new summation of Line D in Line 22,1
«54 . ,56.57.7.21.31 Exit to Line 23, 57 ; see L5 above ; return to Line 0 at 61
.61 s .62.63.0.28.27 Zero test AR ; ( Non zero = error ); see page LO for &
.63 s .66.67.0.21.28 Line 21,2 to AR ( Random number store command )



.67
.69
.71
.75
.79
.81

.84

.83
.87
.39
.91
.94
.96
.98
.u3
.ub
.05

.70
W72
.73

77
.88
.29
.26
.02
.03

.48
.76
.78
.80

.49
.85
.90
.06
.16
.21
(+23
(«50
.53
.55

.57
.60

e o o o o o

s

17 e e o O e o o o s

®

W e ©6 ¢ & & o o o

s

.88.07,0.22,28

.86.87.0.30.28
.88.89.0.01.29
.90.91.0,28.21
.93.94.0.21.28
«95.96.0.01.29
.97.98.0.28,21
u,u3,u3,0,20.23
«u5,u6.0,22,28
.02,05.,0,01.23
.07.08,7.21.31

.71.72.3,01.28
u,73.73.1.00.29
«75.76.0.28.27

.78.88.0
.03.29.1.0
.03.26.0.01.
.28.02.0,08,31
.02,02,0,2
.04.48,0,2

.03.76.1.26.03
.77.78,3,01.28
u,79.80,1,01,29
.82.85,0.28,27

‘8708800.01028

.03.85.1.26,03
.86.90.0.22,28
.u4,06.0.01.29
.10.16.4,28,22
u,21.21.0.01.23
«23,23,7,21.31

Page 39

Test 7

LONG LINES
Line O

Increment T # ; 0200000

Restore modified command

2200000 to Line 20,2

Extract T # of modified random number store command
Subtract yvO0000 from AR

-Is T # greater than 107 ?

T # = 106 or less 3 random number to AR ; reenter 07 prec. page

Placement command ( Line 21,2 ) to AR, less T #
Add 1 to destination and insert bit in T29
Restore modified command

Command ( Line 21,1 ) to AR

Add 1 to source

Restore modified command

A1l Line 20 to Line 23

Final summation of Line D to AR

Return command to Line 23,2

Exit to Line 23,08 ; see ﬁB on preceding page ;
Line O at 70 for recheck of long lines

Clear and subtract summation of Line O from AR
Add all Line O

Zero test AR ; ( Non zero = error )
Below for 76

Line O failure indication to AR

Line 3,03 to PN,1 ( temporary storage )
Error format to Line 3,03 ; 45v7zw02
Type error indication

Test ready

Line O or Line 1 error loop ? ; ( Zero
Beliow for L9

Restore Line 3,03

Clear and subtract sum, Line 1 from AR ;
Add all Line 1

Zero test AR ; ( Non zero =
Belou for 85

Line 1 failure indication to AR ; go to 88 above

return to

Line O error )

enter from zero test
of 73 also
error )

From non zero test of 03 ; restore Line 3,03

Number of long lines tested to AR ; ( Initially zero )
Add 000000L

Store in Line 22,2-3

Line 1, 17-18-19-20 to Line 23

Exit to Line 23,23

¢32.5043,0L.28) Clear and subtact summation of Line D from AR
u05105301002029)Add all Line D
¢55¢5540421631) Exit to Line 0,55

+56.57.0.28,27

«39.60.0,22,28
.79.82,3,01.29

Zero test AR ; ( Non zero = error )

Next page for 58

Line 22,3 to AR ( Count of number of rechecks )
Subtract 1



.93
.97
.99
Jub
Ju’7
.08
.10

.58
.62
.33
.09
.13
.14
.36
45

053
.u0
«u2
.30
.34
sud

~ul

.92
.11
.17

.39
.31
.38
Sl
.28
42
«52
.68
04

.19

.64
.66

.59
.22
.27

/]

. . [ ] L . L] » (/)]

L] L L] [ 3 ° ]

¢ ¢ o & o o e e 2 N

[}

.84.92.0,.28,27

0
.03.33.1.0
.03.09.0.0
.11.13.0.08.
.13.13.0,28,31
.03.36.1.2
«38.45.0.2
«47.50,0.3

«54,u0,3,23,29
.ul,u2,1,28,28
u,u5,30.1.28.25
u.33.34.3.28.26
«35.u5.0,.23.28
.08.45,0,01,29

.05.45.0.01.29

.02,11.0.23,28
«15.17.3.01.29
.18.19.0.28,27
.23.39.0
.09.31.0
.35.38.0,
«40,44.0
.09.28,0,
.32.42.0
«44.,52,0
«35.68.0
0

.05.07.1.26,22
«21.22,1.21.31

.65,66.0,

21.28
.68.57.0.31.31
.61.22,3,21.29
«23.27.1.28,28

.28,37.3.28,28

Page L0

Test 17
LONG LINES

Line .0

Test for end of rechecks; ( Zero = end of rechecks )
Below for 92

Restore remaining number of rechecks

Command: ( Line 23,2 ) to AR

Add 1 to source

Restore modified command

Line 23,3 to AR

Add 1 to T #

Restore modified command; reenter preceding page at 21
Enter error loopout from non zero test of 55

Lin= 23,2 to AR

Line 3,03 to PN,1 ( temporary storage )

Error format to Line 3,03 ; $5v7zw02

Type e.ror indication

Test ready

Restore Line 3,03

Line 23,2 to AR

Obey AR ; add all of long line which failed

Subtract Line 23,2 from AR j; AR = corrected summation of long
Compllement AR if negatiwve line
AR to ID,0~l ; complement if negative

Corrected summation of long line, negated,to PN,0-l

Command ( Line 23,3 ) to AR

Add dummy to AR to effect storage of corrected long line
summaition ; modified command = source 25 , dest.0l; to obey AR
Add 1f to T#, 1 to source ; to obey AR in order to effect

storage of negated summation of long line ; return at 57 prec.pge

End of rechecks ; command ( Line 23,2 to AR)

Subtract limit command ( w.5le5341¢19429 )

Zero test AR ( Zero indicates that Line 19 has been loaded
with random numbers ~~i,e, lact line ); see below for 19
Command ( Line 20,3 ) to AR

Add 1 to T#

Restore modified command

Command ( Line 20,0 ) to AR

Add 1 to T#

Restore modified command

latest random number generated to AR

Clear

Ring bell

Clear Line 22,1 ; reenter at 07, page 38

Exit to Line 1,22 ; from zero test of 17 above
See next page for 22

From non zero test of 61, page38;
Obey AR ; subtract Linme D from AR

Line 21,1 to AR

Subtract command(Line 21,1); AR = negated sum of line which failed

Complement AR if negative
Negate AR



<37
.65
.74
.23
.18
.24
.25

.00
.01

94
.12
.16
.06
+20
.29
.30
.70
.75
.69
.ul
.76

.86
.93
.98
«ud

24
.28
.07
.13

.23
.25
.26

.00
.01

«71
o712
o7
73
11
.10
«68
7L

® O ® O ®e e o

e e o o o W e

e o e

«41.65.1.28,22

.69.74.0,21,28
.03.23,1.03.26
<03.18.0.01.03
.20.24,0,08,31
«24,24,0,28,31
.03.83.1.26.03
.02.94,1.21,31
.03.94,1.21.31
.06.1 L] L] 1.28

u,19.20,.1.26.02
«29,30.3.01,29
u,19.20.1.26,19
.32,69.0,28,27
«75.16,1.01.29
u.19.20.1.26,20
«76,ul.0.01,28
.u3,31.0.31,31
u,68.81.1.26.01
u.86.86,0.01.20
u,93.93.0.01.21
.96,98.0,22.28
u,u3,u5.1.26,22
.u7,07,0,21.31

«23,23,1.17.31

.26,28,0,22,28
.79.07.3,01.29

.10.,13,0,.28,22

«15.70,0.21,31

«25.25,0.15.31
«27.,25.0.28,.31
.28,00.6,21,31

.96.07.0.01.28
.96.07,0.01,28

-9hu98x5 LO sum

9lu98x5 Neg, sum
Twyx187 L1 sum

~Twyx187 Nege sum

u0x97vu
9x38v33
0200000
2200000

Page 11

Test 7

LONG LINES
Lines 0,1

Store corrected summation of Line D in Line 22,1
Command ; ( Line 21,1 ) to AR

Line 3,03 to PN,1 ( temporary storage )

Error format to Line 3,03 ; 45v7zw02

Type error indication

Test ready

Restore Line 3,03 ; go to 83 on page 39

scf link ; exit to Line 1, 9l

scf link ;3 exit to Line 1, 9l

Begin initialize loop : From Line 1 :
Basic clear command to AR

Clear

Obey AR

( Basic clear command )
Subtract limit command
Limit command ; line 19 last line to be cleared
Finished clearing ? ; if yes, go to 69 below
Increment clear command go to 16 above
Incrementing constant

Command to AR

Obey AR

From AR ; clear Line 1,32 through 67

Initialize Line 20 ; see page 38

Initialize Line 21 ; see page 38

Latest random number generated to AR

Clear Line 22

Reenter test at 07, page 38

start with Line 2

.o

Ring bell; test punch switch ;3 from 19, preceding page

Line 22,2 to AR ;
Subtract 1
Restore in Line 22,2
Exit to Line 0,70 ;

punch switch on

See page 139
Read tape ; punch switch off
Test ready

Edt to Line 19,00

sclf link ; 0000011 to AR ; go to 07 above
sclf link ; 000001l to AR ; go to O7 above
80 yv00000 79 0000001 Unused Loc,
.38 8000001 <u0 0200020 JUp 7
.95 0000020 09 0100000 27 82
002 L6L62vz.  ,08 0032uyS 097
+78 0001u00 .05 11xL020 99 2 through 67 =
<03 5v7zw02 .15 333567x ou2 ( éenerateg su;s
087 00011121 .96 0000011 .u3 of long lines )
.ul 0000001 .04 0000020 Unused Jub
.31 0000020 LO ¢ 435,.41,.95 = unused

information



.01
04
.06
.07

.11
4l
u?
12
.13
.14
.15

.10
.18
.16
17
.19
.21
24
«22
«25
.26
«58

.28
.29
.30
.31

«49
«33
54
«35

«57
.69
.63
.62
.50
46

.51

.96
.97
.64
.65
.66
.67

ovoooom

e o e 0n

o O oon

(/]

o u

0w e e e e o

W »mwwe m

.19.00
«21.31
0
.00,29
028,27

«16.18,4,00,23
.00.19,4,23,00

(.02,26,0.21,31)
(.03.26,0,21,31)

«20,21.0,00,28
«23.24,0,00,23
.03. 22.0.23003
«24,25,0,08,31
¢25.25.0,28,31
u,32,58.0,00,23
w.60,36,7,21,31

u,37.37.0.00.01
«40.42,0,23,28
u,44,47,0,00,29
«49.49.0,21,31
«52,53.0,28,.23
e34,55.3,00,29

«56,57,0.28.27

«96.,69,.4.00,23
,60.63,.6,00,25
.02,62.1.26,31
«60.50,1.25,27
$48,46.4,.28,28
.42,63,0,28,28

«53.56,7.21,31

«70.97.3,00,28
u.68,36.0.00.23
u,37.37,1.00.29
u,39,42.0.28,27

o44,72,0,21,31

«45.45,0,21.31

.37.37.0,00, 20)

LONG LINES ; PHASE 2

Lin2 19 to Line O
it toLire 0,04
subtract swiination of Line O from AR

Clcar a2
Add all Linz O

~Zero test AR 3 (Non zero = error)

Belowr for 10

Ring bell 3 epparont readein error

Halt

Read back
Test rcady
Read tape
Test reody

Exit to Line 19,00

£ key link to line 23,0-l
T key link to Line 0,0-1
1 lcy 1ink to 26 below
t key link to 26 below
Tost identification tag to AR j =3vwvB0u

Foriat to Line 23,3
Format to Line 3,3

Type 7777015
Test rcady

3 L000002

Liry 0, 28-31 to Line 23

Exit to Line 23,0

Following from Line 23

At 36 1 Iino O to Lins 1 ( Basic store command )

«05 w3l2700 LO Sum

Page U2
Test 7
Line O

«08 «w342700 Neg. Sum

i3 0000001
«78 0000020
. 95 =08 7Y7 z6
09 -Wh7y752

At 37 : Bosic storo command to AR

At 142 s Add 1 to destination ;

At 47 3 Exit to Lir> 0,49
Follciring from Line O 3

Restore rodificd store comnand in Lins 23,0
Subtract limit cormand

Iirdit cormand

Bal.

Test for limit 3 zero = limit ; go to 58 above

if non zcro

Lino 0, 96-97 to Line 23,0l
Enter dclay loop 3 2000000 to ID,1; clear ID,0

1l bit chift

Zero test ID,0 ; to 51 at exit from delay

Dal:y

Delcy 3 go to 63 above

Exd of delay

Exit to Lins 23,0

Follcuring from Lins 23 3

Clear and subtract long line sum from AR ; wh7y752

Iins 0,6L4-67 to Lino 23
At 36 : Execute basic long line add; start at Lins 0
- At 37 : Zero test AR ; (Non zero = error)
Norizal exdt to Lire O ; ses next page,72

Error exit to Line 0,45



«45
«52
«56
.71
o72
77
«79
.81
.83
.86

.85
092

.88
.89
.90
.91
«59
.61
073
.76

75

«u0
.ul
«u2
u3
27
.32
«34
35
36
.37
oh2
84
.87
.94
.99
.98
+ub
+ub
.48
N
40
47
ub
.38
«39

s » M e o o ¢ ¢ o o o v

D e o 0®» LWL OO

®

ocomo-ommmmo.ooocooommmmm

.48.52.0,
.80.56.0
«38.71.0,
«71.,71,0.28,31
«76.77.0.23.28
«78.79.0.00,29
.80.81.0,28,23
.82,83,3.00,29
«84.85.0,28.27
.70.58.3.00,28

u.92,92,0.00,23
«95,58,0.23.31

u.37.37.1.26,01
«92.94.0,23,28
«43.47,0,00,29
«49.59,.0,21,31
.60.61.0,28,23
.68.73.3.00,29
«74,75.0,28,27
«78,36.7.21,31

u,u4,69,0.00,23

.02.05.5.26,03
u,06,06,0,01,27
.08,37.0,.21.31
.09.27.0,.21.31
«29.32,0,23,28
+33.34.0,00.29
.02,35.4,00,03
«37.36.0.08.31
«36.36,0.28,31
«41,42,0,23,28
.78,84,0,00,29
.85.87.0.28,23
«93.94,3.00,29
«96,98,0,28,27
~ul,05,7.21.31
¢99.u5,1,17.31
.00.26.0.21.31
«74.48.3.00,28
«43.44,0,00,29
«45.40,0,17,31
.38.47,0,28,27
«49,u4,0,16.31
~ub6.38,0,15.31
.38.38.0,28,.31
«41.04.6,21.31

IONG LINES ; PHASE 2

23,

.00.29 Add dummy 3 001lwwOO
08.

2

Test ready

Line 23,0 to AR ( Long line add command )

Add 1 to source

31 Type error indication

28 Error indicator to AR ( i.e, long line add command )

Restore modified command

Subtract 1limit command from AR; uo37e37ele20629

Test for limit ; zero = limit

Clear and subtract long line sum from AR ; go to 58,

precedingz page

Line 0,88-91 to Line 23 ; clear program
Clear ; exit to Line 23,0 via 58, preceding page

Following from Line 23 :

At 36 : Basic clear command j start at Line 1

Clearing command to AR
Add 1 to destination

Exit to Line 0,59

Restore modificd command

Subtract 1imit command ; Ue37037elo26e23

Test for limit ; zero = limit
Reenter clear loop 3 see 88 above

End of clear loop 3 check program to Line 23 ; enter

Page 13
Test 7
Line 0

delay loop ; see 69 preceding page ; return at uo below
At 56 1 Clear Line 3,23 ; i.e, clear format if present

-At 05 : Basic zero test command j start at Line 1

Normal exit ; go to 37 below
Error exit to Line 0,27

Error indicator to AR ( 1.6, zero test command )
Add dummy 3 001y000

Format to Lins 3,2=3 ; Sv7y200, 8000000

Type error indication

Test ready

Line 23,1 to 4R ; ( Zero test command )

Add 1 to sourcs

Restore modified command

Subtract limit command ; u,06606,0623¢27 =

Test for 1limit ; zero = limit
Return to test loup ; see ul above

End of test j; ring bell ; test punch switch

Punch switch on ; reenter test ; see preceding page, 26
Punch switch off § Clear and subtract 000000u from AR

Add 0000001 to AR

Ring bell

Zero test AR; if non zero, return to 48 above
End of ring bell loop 3 halt for mounting of reel 2
Read reel 2 loader

Test ready

Exit to Line 19,04

*

3

see page 97,04



.00
.01

.06
.07

.10
.11
.13

.16
.18
.19

.09
.12
.14
.u5
~ub
.08
«20

.23
24

.27
.28
.30
.32
.33

«26
«29
.34
.35
37
.38

42
b

47

40
43
.48
.49
.51
.32

e o o o O e o o o o o o s o e & o o s o O

® & o e o O

Page Ll

Test 8
"IP" FLIP FLOP AND ASSOCIATED GATES
Line L

Line 19 to Line L

Exit to Line L,0L

Clear and subtract summation of loader from AR
Add all Line 4

Zero test AR ; ( Non zero = error )

Below for 09

Ring bell ; probable read-in error

~ Halt

Read back

Test ready

Read tape

Test ready

Exit to Line 19,00

LLlLLoow to AR

Format for test identification to Line 3,2-3 ; L000OOOL, 8000000
Type identification tag

Test ready

Clear

Read tape

Test ready

Clear and subtract summation of Line O from AR
Add all Line 19 ( Line 0 )

Zero test AR ; ( Non zero = error )

Below for 26

Ring bell ; probable read-in error

Halt

Read back

Test ready

Clear ; go to 08 above

Line 19 to Line O

Read tape

Test ready

Clear and subtract summation of Line 1 from AR
Add all Line 19 ( Line 1 )

Zero test AR ; ( Non zero = error )
Below for LO

Ring bell ; probable read-in error
Halt

Read back

Test ready

Clear ; go to 29 above

Line 19 to Line 1

Read tape

Test ready

Clear and subtract summation of Line 2 from AR
Add all Line 19 ( Line 2 )

Zero test AR ; ( Non zero = error )



«35
«56
«58
.60
.61

oS54
«57
.62
.63
«65
«66

.69
.70
72
74
75

.68
73
.76

.00
.01
42
«ul
.04
.06
.08

14

.20
«25
45
.86

.13
«56
.80

e o o o
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L ]

[

.

~
»

.

~

LwWow

.

23,2
«28.4
.48,.8
.88.8

NOoOwnn
L)
[eN=NeNe]

.
~
N
.

o]
oo
.

O Wwo
)
NON
o
.

N
O

.88.88.0,23,31
«89.06.0.28,22

.88.46,0,22,27

.94.99.0.00.28
w.46,93.0.21.31

.96,35,0.22.29

Page L5

Test 8
"IP" FLIP FLOP AND ASSOCIATED GATES
Lines 4,0

Ring bell ; probable read-in error
Halt

Read back

Test ready

Clear ; go to L3 on preceding page

Line 19 to Line 2

Read tape

Test ready

Clear and subtract summation of Line 3 from AR
Add all Line 19 ( Line 3 )

Zero test AR ; ( Non zero = error )
Below for 68

Ring bell ; probable read-in error
Halt

Read back

Test ready

Clear ; go to 57 above

Line 19 to Line 3

Clear Line 19

Exit to Line O,u3

Following from Line O :

scf link ; clear

scf for test set ; clear

Clear Line 19

€leac Line 22,0 ; begin first test
# of trialls to Line 22,1

~-0000000 to ID,1

Test ID,1 for zero ; ( Non zero = error )
Below for 13

Mark 13 ; exit to error loop

Error loop :

0000001 to AR

Add running tally of failures
Restore

Return command

# of trials to AR
Subtract 1
Test for end of test

Clear
Restore remaining # of trials ; reenter at 06 above

End of test ; test for failures ; ( Non zero = error )
Next page for L6

Tag to AR 3 0000100

Mark L6 ; exit to error output

Add # of failures



.35
.36
.09

.46

.98
-10
.22
032

.38
Sl
.92

.97
.u2

.ud
74

ub
.34
«57
.59
.62
.64

.68
.69
.81
.19
.37
.u0
.24
.ul
.16
.29

.53
071
.73

.79

o
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.35.35,0,2
.u7, 09.0.28019
.11.86,0,0

w.38,20.0.21.31

<41.44,0,
072,92.3,0
«94.96,0.2

22.28
0.29
.28.27
.ul.,u2,0.28,22
ou5,10.0.23.31

0u0,u4,0,22,27

031,74.0.00.28
w.u4,93.0.21.31

.u’7.54,
56,57,
.58.59,
.61.62
.63.64,

023,31
.26.22
.00.22
.00.25
.00.24
24,28
22.31
21.31

23.23
27.31
24,25
.00,.00
.00.24
226,24
224,28
.22.31

«54,20,0.21,31
«54,71.0,22.28
.72,73,3.00.29
~74,75.0,28.27

.78.79,0.28.22
.82,59,0.23.31

Page L6

Test 8
"Ip"® FLIP FLOP AND ASSOCIATED GATES
Line O

Test ready
Error indication to Lime 19,u7
Type error indication § to return command

-Clear ; begin second test
Clear Line 22,0
# of trials to Line 22,1
Negative # to ID,1
ID,1 to AR, characteristic 1
Test sign ;3 ( Negative = error )

Mark 38 ; exit to error loop ; see preceding page

# of trials to AR
Sub tract 1
Test for end of test

Restore remaiming # of trials
Clear ; reenter at 10 above

End of second test ; test for failures ; ( Non zero = error )

Tag to AR 3 0000200
Mark uli 3 exit to error output ; see preceding page, 93

=Clear ; begim third test
Clear Line 22,0
# of trials to Line 22,2
Negative # to ID,1
Positive # to MJ,1
MQ,1 to AR
Test sign 3 ( Positive = error )
Mark 69 3 exit to error loop ; see preceding page, 20
Check ability of not circle h to hold down IP reset
Check ability of TS to hold down IP reset
Check ability of S5 to hold down IP reset
Check ability of S6 to hold down IP reset
Check ability of T6 to hold down IP reset
Check ability of CW to hold down IP reset
Check ability of TS + CX to hold down IP reset
M;1 to AR
Test sign 5 ( Positive = error )

Mark 53 5 exit to error loop ; see preceding page, 20
# of trials to AR

Subtract 1

Test for end of test

Restore remaining # of trials
Clear ; reenter at 59 above



.75

.78
.48

77

.79
.82

.06
.12
14

.16

.21
«25
<43
74

.17
.49

55
54

.70
.81

.86
.91

<97
~u2

«76,77.0.22,27

2,0,
+84.85,1,26,22
.05.06.0.00,22
.11.12,0.,00.24
.13.14,0,24,28
.16.16.0,22,31

ONN

.18.21.1.21,31
.23,25.0,01.28
.28.43,0.22,29
$44,74,0,28,22
«76.75.1.20,31

.18.49,0.0
2

8
«31.54.0, 7

1.2
8.2
w.54,21.1,21.31
¢56,70,2,24,28
«72.81.4.26,24
.83.86,0,22,31
w.86.21.1.21.31

.88.91.1.24.28
.93.97.0.22,31

w.,97.21.1,21.31

«99.u2,2,26.26
.u4,00,0,22,31

w.00.21,1.21.31
.02.03.0.02.26
.05,11,0.24.26
u.1l,57.5.26.27
w.57.21,1,21.31
.58.62.5.24.27

w.62,21,1,21.31

Page 17

Test 8

"IP" FLIP FLOP AND ASSOCIATED GATES
Lines 0,1

End of third test ; test for failures ; ( Non zero = error )
Tag to AR ; 0000300
Mark 77 ; exit to error output ; see page LS

Exit to Line 1,79
Following from Line 1
-Clear ; begin fourth test
Clear Line 22,0

# of trialls to Line 22,1
Negative # to MQ,1

M,1 to AR

Test sign ; ( Positive =
Below for 17

Mark 17 ; exit to error loop
Error loop :

0000001 to AR

Add running tally of failures
Restore

Return command

error )

Check ability of 55 to black IP to IB during TS
Zero test AR ; ( Line 1,18 = zero ); Non zero test = error

Mark 5L ; exit to error loop ; see 21 above

Check ability of CX to block IP to IB during TS
Check ability of TW to block IP to IB during TS

Test sign ; ( Negative = error )
Mark 86 ; exit to error loop ; see 21 above

MQ,0 to AR ; see command 70 above
Test sign ; ( Negative = error )

Mark 97 ; exit to error loop ;3 see 21 above

Check ability of CX ( A18 E ) to block IP to IB during TS
Test sign ; ( Negative = error )

Mark 00 ; exit to error loop ; see 21 above

Check ability of 56 ( A8 F ) to block IP to IB during TS
Check ability of SW ( A18 J ) to block IP to IB during TS
‘Zero test PN ; ( Non zero = error )

Mark 57 ; exit to error loop ; see 21 above

Zero test MQ ; ( Non zero = error )
Next page for 62

Mark 62 ; exit to error loop ; see 21 above



.62
.24

.27
.30

.26

«32
.72

.4l
.42
.04

.31
.34
.40

.64
.66

.69
.68
.71
.73

.76
.80

.75

.78
.05

77

.93
.10
.13
.15

.20
.19

.28
.33

.65.22,0.22,28
.23' 24.3.01'29
«25,26.0.28,27

.29.30,0.28,22
.33.06,0,23,31

.28.31.0.22.27

.38.72.0.01,28
w.31,37.1.21.31
.40.41.0,22.29
.41.41.0,28,31
.u7,04.0.28,.19
.06.74.0.09.31
«34.34.0
.36.40.1
0
0

.23,31
.26,22

.58.60.0.00.22
u,63.64.0.00.25
.65,66.0.26,28
,68,68.0.22,31

w.68.21.1.21.31

.76,77.0.22,27

.83.05.0.01.28
w.77,37,1,21.31

.80.90.0.23,31
.92,93.1.26,22
.05,10,0.00.22
u,13.13.0.00.26
.14,15.0.26.28
.17.19.0.22,31

w.19.21.1.21.31
.21.28.0,22,28
+29,33.3.01.29
.34,35.0,28.27

Page U8

Test 8
WIPY FLIP FLOP AND ASSOCIATED GATES
Line 1

# of trials to AR
Subtract 1
Test for end of test

Restore remaining # of trials
Clear ; reenter at 06 on preceding page

End of fourth test ; test for failures ; ( Non zero = error )
-Below for

Tag to AR ?loooohoo

Mark 31 ;3 exit to error output

Error output : .

Add # of failures

Test ready

Error indication to Line 19,u?7

Type error indication ; to return command

-Clear ; begin fifth test

Clear Line 22,0

# of trials to Line 22,2
Negative, then positive # to ID
PN,1 to AR

Test sign ; ( Negative = error )

Mark 68 ; exit to error loop ; see preceding page

# of trials to AR
Subtract 1
Test for end of test

Restore remaining # of trials
Clear ; reenter at 60 above
End of fifth test ; test for failures ; ( Non zero = error )

Tag to AR 3 0000500
Mark 77 ; exit to error output j; see 37 above

-Clear ; begin sixth test
Clear Line 22,0

# of trials to Line 22,1
Two negative #'s to PN
PN;O to AR
Test sign ; ( Negative = error )

Mark 19 ; exit to error loop ; see preceding page

# of trials to AR
Subtract 1
Test for end of test



.36
.39

45
.07

4
47
.53
«5°
.65
.84
.89
«51
052
.92

.9
.99
~ul

Jué
.08

u3

-ub
.09

-ud
.46
.36
.61

.63
.66
.68
.70
o712
.74

77
.81
-u2
.76
.79
.ul

* e o o o ¢ o W,
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¢37.39.0,28.22
.42.10,0,23,31

«36.44,0,22,27

«30,07.0.01.28
w.44,37.1.21.31

047.47.,0,23.31
«48,53,1.26,22
+58.59,0.00.22
.63.65.0.61.25
.06,84,4,26,31
.85.89.0,25,24
.07.51.0,00,27
¢33.92.0.24,28
¢33.92.0,24,28
094,94.0,22.31

w.94,21.1,21,31
.98.92.0,22,28

»ul,ul,.3.01.29
u2,u3,0,28,27

~u6,08,0,.28,22

.11.59.0,23,31
Cu"ouS.O.zz. 27

.48.09.0,0%.28
weu3.37,1.21.31

«00.46,0,23,31
48,56,1,26,22
.58,61.0.00,22
.63.,63.,2,21,31

«65.66.5.01.2%
.67,68,0,01.25
.69,70,0.24,26
W71.72.1,24,28
«73.74.1.26.29
.75.76,0,28,27

.80.81.0,22.28
ul,u2,0,01,29
u4,76,0,28,22
e78.79,0.22,28
.u0,ul,3,01.29
u2,u3,0,28,27

WIPY FLIP FLOP AND ASSOCIATED GATES

Restore remaining # of trials
Clear ; reenter at 10 on preceding page

Page L9
Test 8

Lines 1,2

End cf sixth test ; test for failures ; ( Non zero = error )

Tag to AR ; 0000600
Marlk Ll 5 exit to error output ; see preceding page

Clsar ; begin seventh test

Clear Line 22,0

# of trials to Line 22,2

Line 1,63 to ID,1

Shift right so that bit exists in T1 of ID,1

ID,1 to MQ,1

Check ability of IX to block set of IP
MJ;L to AR ( for protectionm of "test failure" )

M1 to AR

Test sigm g ( Negative = error )
Mark 9l ; exit to error loop j see page L7
# of trialls to AR

Subtract 1

Test for end of test

j=s]

«

ziooe remaining # of trials
lezr 3 reentar at 59 above

End cf seventh test ; test for failures ; ( Non zero = error )

Tag to AR ; 0000700
Mark u5 ; exit to error output ; see preceding page

=Clear 3 begin eighth test

Clear Lime 22,0

# of trialis to Line 22,2
Exit to Lime 2,63
Following from Lime 2 ¢
Negative # to MJ,1
Negative # to ID,1

M, 1 to PN,1

Clear and add MY,1 to AR

Add PN,1 to AR

Zero test AR ; ( Non zero = error )

Below for 76

Running tally of failures to AR

Increment
Restore

# of trials to AR

Subtract 1

Test for end of test



T
14

.u3

<ub
.05

.08
.09
.ud
.04
.11
.13
.20
24
.28
.32

.37
.41
.75
«36
.38
.73

.83
.86

.88
.93
.95

.12
.87
.90
.97
.10
.15
.18

.21
.25
.31
.22
.26
.30

.34

S
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.u6.14,0,28,22
.16,63.L.23,31
.u4,u5,0,22,27
.00.05.0,22,28
.06,07.0,02.29
.09.07.0,28,31
.u7,09.0.28,19
.11,u5,0,09,31
.00,04,0,23,31

.05,11,0,00,22
.12,13.1.26,22
\14.20.4,02,22
022,24,4,22,26
+26,28.4.26.26
.30,32.7.22,30
.34.36,5.26,27

.85.,86,0,28,22
.89.13.0,23.31

.34.87,0.22,27

«24,25.0
«29,31.0
.32,22,0,
.25.26.0. 2 28
.29.30.3.01.29
«32.33.0.28.27

.37.39,0.28,.22

Page 50

Test 8
WIph FLIP FLOP AND ASSOCIATED GATES
Line 2

Restore remaining # of trials

Clear ; reenter at 63 on preceding page
End of eighth test ; ( Non zero = error )
Below for ub

# of failures to AR

Add tag ; 0000800

Test ready

test for failures ;

- Error indication to Line 19,u7

Type error indication
=Clear ; begin ninth test

# of trials to Line 22,1

Clear Line 22,0

Negative # to ’Line 22 52=3

Negative # to PN,O-1

PN to PN

Subtract negative # of Line 22,2-3 from PN
Zero test PN ; ( Non zero = error )
Below for 36

Running tally of failures to AR
Increment

Restore

# of trialls to AR

Subtract 1

Test for end of test

Restore remaining # of trials
Clear ; rccnter at 13 above

End of ninth test ;
Below for 87

# of failures to AR
Add tag3;0000900
Test ready

Error indication to Line 19,u?
Type error indication

«Clsarr 3 begin tenth test

Clear Line 22,0

# of trials to Line 22,1

Two negative #'s to ID

ID,1 to AR

Test sign ; ( Positive = error )
Below for 22

Running tally of failures to AR
Increment

Restore

# of trials to AR

Subtract 1

Test for end of test

test for failures ; ( Non zero = error )

Restore remaining # of trials



«39
033

43
045
Ny
48
.16
W42
71
53
59
«6Y

«85
91
.60
.84
.89
17

«50
W49

«35
.58
64
+65
.19
-1
57
W67
«23
«35

032
.62
+80
51
«56
78

.99
.98
01

.27
b

«42,10,0,23,31
«36.42,0,22,27

044045.0.22.28

¢54.59,0,28,22
¢32,54.0,22,27

«56,58,0.22,28
«61.64.0,02,29
«66.64,0,28,31
«u7,.,19,0,28,19
«21.54,0,09,31
«57.57.0,23,31
.60.67,1,26,22
+05.23.0,00,22
u.29,35.2,02,24
040051.1.24027

2,28
0.29

.
onN

.ul.23,0,28,22

«u0,00,0,22,27

Page 51
Test 8
Line 2

"IP* FLIP FLOP AND ASSOCIATED GATES
Clear ; reenter at 10 preceding page

End of tenth test ; test for failures ; (Non sero = error)
Below for 42

# of failures to AR

Add tag; 0001000

Test ready

Error indication to Line 19,u?

Type error indication

- Clear; begin eleventh test

Clear Line 22,0

# of trials to Line 22,2

Line 2, 60-68 to ID via AR

Zero test ID,0 3 (Non zero = error)

Below for 84

Running tally of failures to AR

Increment

Restore

# of trials to AR

Subtract 1

Test for end of test ; (Zero = end of test)

Restore remaining # of trialsj reenter at 59 above

End of eleventh test; test for failures; (Non zero = error)
Below for 54

# of failures to AR

‘Add tag; 0001100

Test ready

Error indication to Line 19,u?

Type error indication

- Clear; begin twelfth test

"Clear Line 22,0

# of trials to Line 22,1

Line 2, 24=28 to MQ via AR

Zero test MJ,0 ; (Non zero = error)

Below for 51

Running tally of failures to AR

Increment,

Restore

# of vrials to AR

Subtract 1

Test for end of test; (Zero = end of test)

Restore remaining # of trialsj reenter at 23 above

End of twelfth test; test for failures; (Non gero = error)
Next page for 00

# of failures to AR

Add tagy 0001200

Exit to Line 3,46



00
246

47
.00
.03
.06
.09
.13
.18
$22
.25
.31
A4l
.50
.21
.26
.30
.33
.32
.38
43
.74
.93
.94
.02
.37
.40
45
<59
04
.69
.68
.71
.73
.76
.95
.75
.79
.82
.78

.83
.87
.89
.18
.23
.28
.27
.34
.33
.40
.70
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Page 52

Test 8

"Ip"* FLIP FLOP AND ASSOCIATED GATES

02,03 3,21, 31
246.423 :28331

.u’7.00,0,28,19
.02,03,0,09,31
«58.06,0,00,22
.09,09,0,23.31
«12,13,1.26,22
u,18,18,2.03,26
«20.21.1.26.27
w,21.25,3.21.31
.29,31,0,01.28
.32.41,0,22,29
«44,50,0,28,22
«52.,51.3,20.31
$22,26,0,22,28
«29.30.3.01,29
.31.32.0.28.27
«34.13,0,28,22
.36,37.0,22,27
.42,43,0,03,28
we37.74,3.21,31
.76,93,0,22,29
.93.93,0,28,31
.u’7,02,0,28,19
.04,50,0,09.31
.40,40,0,23,31
o44.,45.1,26,22
«58,.,59.0,00,22
.62.64,4,03,25
«66.68.5.26,27
w.68.25.3.21.31
.70,71,0,22,28
«72.73.3.00.29
«74.75,0,28.27
.78.95,0,28,22
098.59.4,03.26
«76,78.0,22,27
.81.82,0,03,28
w.78.74.3.21,31
.80.83.0,21,31

.86,87.0,23,31
.88.89.1.26.22
.05,18,0,00,22
.20.23.4.00.26
«26.,28.5.00.25
«20,27.7.00.30
«30.33,5.26.27
w.33.20,0.21.31
.37.40,0,22,28
.60.70,3,00.29
«72,90,0,28,27

Line 3

From Line 2; exit to Line 3,03; see 03 below
Test ready

Error indication to Line 19,u?

Type error indication

# of trials to Line 22,2; begin thirteenth test
-Clear

Clear Line 22,0

Line 3, 14=17 to PN via AR

Zero test PN,0 ; (Non zero = error);below for 21
Mark 21; exit to error loop

0000001 to AR

Add running tally of failures

Restore

Return command

# of trials to AR

Subtract 1

Test for end of test; (Zero = end of test)
Restore remaining # of trials; reenter at 13 above
End of thirteenth test; test for failures;(Non zero=error)
Tag to AR; 0001300

Mark 37; exit to error output

Add # of failures

Test ready

AR to Line 19,u?

Type error indication

~-Clear; begin fourteenth test

Clear Line 22,0

# of trials to Line 22,2

Load I»

Zero test PN; ( Non zero = error )

Mark 68; exit to error loop; see 25 above

# of trials to AR

Subtract 1

Test for end of test; (Zero = end of test)
Restore remaining # of trials

Load PN; reenter at 59 above

End of fourteenth test; test for failures;(Non zero=error)
Tag to AR; 0001400

Mark 78; exit to error output; see 7l above
Exit to Line 0,83

Following from Line O:

~Clear; begin fifteenth test

Clear Line 22,0

# of trials to Line 22,1

Line 0, 20~21 to PN; ( positive # )

Any # to ID, characteristic 1

Subtract Line 0, 20-21 from PN

Zero test PN ; ( Non zero = error )

Mark 33; exit to error loop; see page 45,20
# of trials to AR

Subtract 1

Test for end of test; (Zero = end of test)



.91
.90

‘43
.02
.17
«25
.31
.59
.67
.71
.87
.ul
.86
.53
.99
.u3
45
.79
.88
.78
.98
.ul
.92
.93
.39
.97
.16
.19
.23
.01
.70
.91
.96
.u0
~u2
Jub
.04
.05
.08
014
.17
.20
.27
.28
.36
.67
W77
.80
.83
.85
.89
.90
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"IF" FLIP FIOP AND ASSOCIATED GATES

.93,18,0,28,22
.92,02,0,.22,27
«21.43,0,00,28
w,02,93,0.21.31
.04,17,4,21.31
.20,25.0,23,31
«28,31.1.26,22
«58.59,0,00,22
«60,67.5.04,.26
.68.71.4,26,26
.72.87.1,26,28
.89.99.0,22,31
u4,86,0,22,28
.29.,53,0,01.29
¢56,99,0,28,22
u2,u3,0,22,.28
.29,45.3,01.29
.46,78,0,28,27
.82.88,0,28.22
.91.59,0,23,31
.80.97.0,22,27
.ul,ul,0,22,28
.u2,92,0,04,.29
«92.92.0,28,31
.u’7.39,0,28.19
«41,97.0.09,.31
.99.16,3,.21.31
.19.19,0,23,31
«20.,23,1.26,22
«58.61.0,00,22
.64,70,4,03,.23
.72.91.0.23.08
.92.96,0,23.106
297.u0.0,23.28
»ul,u2.0,28,25
«u3,u4,0,25,28
.u6,04,0,22,31
.06.25,3.21.31
.08.08,0,23,31
.12,14,4,23,26
.15.17.0.26,28
.18.20,0,.26.08
022,27,0,22,.31
.29.25,3.21.31
+29.36.1.25,20
JA48.67.,0.26,16
«72.77.0.08,25
.78.80.0,25.24
.81.83.0.27.25
.84.85,0,25,28
.87.89.0,22,31
.91.25.3,21.31
.92,97.0.16,25

Lines 0,4, 3

Restore remaining # of trials; reenter 18 prec, pge.
End of fifteenth testjtest for failures;Non zero=error
Tag to AR; 0001500

Mark 02; exit to error output; see page L5,93

Exit to Line 4,17; Following from Line l:

<Clear; begin sixteenth test

Clear Line 22,0

it of trials to Line 22,2

Fositive # to PN, characteristic 1

PN to PN

PN,0 to AR

Test sign; (Negative = error); below for 99

Running tally of failures to AR

Increment failures

Restore

# of trials to AR

Subtract 1

Test for end of test; (Zero = end of test)

Restore remaining # of trials

Clear; reenter at 59 above

~-End of sixteenth test;test for failures;Non zero=error
# of failures to AR

Add tag; 0001600

Test ready

Error indication to Line 19,u?

Type error indication

Exit to Line 3,16; Following from Line 3:

<Clear; begin seventeenth test

Clear Line 22,0

i# of trials to Line 22,2

Negative #s to Line 23,0 and Line 23,1

Negative # to Line 8,72 ; see 67 below

Negative # to Line 16,92

Negative # to AR

AR to ID,1; Check open diode MK of C1l,3D292,zone3A
ID,1 to AR; Check open diode UA of B10,3D292,zonelC
Test sign; (Positive = error)

Mark 05; exit to error loop; see 25 preceding page
Clear

Line 23,0-1 to PN; additional check of TS = TE

PN,1 to AR

PN,0 to Line 8,18;Check diode MK of C16,3D292,zone3A
Test sign; (Positive = error)

Mark 28; exit to error loop; see 25 preceding page
Clecar Line 20,1; see 80 below

PN,0 to Line 16,48;Check diode MK of C15,3D292,zone3A
Line 8,72 to ID,0; Check diode SD of B10,3D292,zonelC
10,0 to AR

Not Line 20,1 and AR to ID,1;Check RE, B10,3D292,z0nelC
ID,0 to AR

Test sign; (Positive = error)
Mark 90; exit to error loop;
Line 16,92 to ID,0;

see 25 preceding page
Check diode TC of B10,3D292,zonelC



“Tp"* FLIP FLOP AND ASSOCIATED GATES

Mark ub; exit to error loop; see page 52,25

Line 8,18 to AR; see 17 preceding page

Mark 35; exit to error loop; see page 52,25

Line 16,48 to AR; see 28 preceding page

Mark S5L; exit to error loop; see page 52,25

Test for end of test; (Zero = end of test)
Restore remaining # of trials; reenter at 96 prec. pge
End of seventeenth test;test for failures;Non zero=error

Mark 873 exit to error output; see page 52,7k

Reenter test at Line 0,L42; see page L5

06 0000800
<9l 0000900
<116 0001000

Line 33
112 0001300
.81 0001400

Page 5l
Test 8

Line 3

6L Neg, #; see pg.52,6L

.97 s .98.,ul,0.25.28 ID,0 to AR
.ul ., ,u3,u5.0,22,31 Test sign; (Positive = error)
.u5 s ,u’7.25,3.21,31

Jub s ,18,29,0,08,28

.29 . .31.34,0.22,31 Test sign; (Positive = error)
34 s .36.25,3.21,31

.35 s ,48,51,0,16,28

.51 . .53.53.0.22.31 Test sign; (Positive = error)
.53 s .55.25.3.21,31

54 § .56.57.3.03.28 Clear and subtract 1 from AR
.57 . .58,60,1,22,29 Add # of trials

.60 . .61.62,0,28,27

.63 s ,66,96,0,28,22

.62, s .64,87,0,22,27

.88 s ,92,u3.0,03,28 Tag to AR; OOO1700

u3 . w.87,74,3,21.31

.87 s ,89,98,0,28,28 Skip to 98

.98 . .98,98,0,28,31 Test ready

.99 . .u0,10.1.17.31 Ring bell; test punch switch
11 s ,14,15,0.23.31 Punch switch onj clear

A5 . .17.42,0,21,31

.10 s ,12,48,0,15.31 Punch switch off; read tape
48 . .48,48,0,28,31 Test ready

49 ., ,51,00,6,21,31 Exit to Line 19,00

Line L: Line O: Line 1: Line 2:

.05 x693002 LI ,05 0000019 423 0000001
«80=x693002=Ll ,07-0000000 «38 0000400

«22 3303w2v LO .72 0000001 .83 0000500
«81=3303w2v~-L0 .94 00001CO .29 0000001

o 36=Txwiv2x L1
Bl Txwivex=Ll
«50 uzy5657 L2
.83=-uzy5657-L2
J6L=95L3L9v L3

«11-5000000
«51 0000200
58 0000019
«61=5000000
.63 5000000

«50 0000600
+u0 0000001
<118 0000700
+67=5000020
Unused Loc,

.82 953L9v=13 482 0000300 «02
Lu2 0001600 .15 0000001 .18
Bal, 60 0000001 .38
96,85,77 «21 0001500 .96
Unused Loc,. 012-ww50000 Ju7
089 095 Bal..U.6
90 9L Unused Loc,
091 July 050 W31 65

17 ohl 067

026 0h9 U7

«30 55

61 0001100
110 0001200
03 2280022
Bale 492
Unused Loc,

02

10

su?

«65=zuzuzuz; "

«56 0000001

«92 0001700

.66 Bal,

Unused Loc,
.Ol .5
«07 58
12 72
o2l 8L
.39 .86
ohh u7
52

1 53,61



.64
.65
.66
.68
.69

.75
<43
.91
.30
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u.01.01.0.19,00
.03.47.0,21.31
.04.05,3.00.28
u.06.06.1.00,.29
.07.08.0.28,27

.10.,10.0.17.31
+12,11.0.16.31
«13.52.0.06.31
052,52,0,28.31
.55.38,0.15.31
.38.38.0,28.31
«41.00,6.21,31

.10.24,0,.15.31
024,24,0,28,31
+26.27.,3,00.28

K, 28.28.0.1{.9.01

u,29.29.1.00.29
.30.21.0,28.27

¢33.33.0.17.31
035.34,0,16,31
«36,07.0.06,31
«07.07.0,28.31

033.64,0.15.31
«66.64,0,28.31
u.66.66.,0.19,02
.67.68.3.00.28
u,69.69,1.02,29
0 70.74,0,28,27

«76.43.0.17.31
«45,91,0.16.31
»93.30.0.06,.31
.30,30.0.28.31

<03.u5.0,00,03
.00.35.0.02.28
.37.59.0.08,31
.60.62,4.00,25

Page 55

Test 9

SHIFT AND NORMALIZE
Line O

Line 19 to Line O

Exit to Lime Oph7

Clear and subtract summation of Line O from AR
Add: &1 Line O

Zero test AR 3 ( Non zero = error )
Below for 08

Ring bell 3 probable read=in error
Hallt

Read back

Test ready

Read tape

Test ready

Exit to Line 19,00

Read tape ; ( Line 1 )

Test ready

Clecar and subtract summation of Line 1 from AR
Iime 19 to Lime 1

Add all Line 1

Zero test AR 3 ( Non zero = error )}
Below for 3l

Ring bell 3 probable read=-in error
Halt

Read back

Test ready; go to 0B above when ready

Read tape 3 ( Lims 2 )

Test reudy

Lima 19 to Line 2

Clsar and subtract summation of Lime 2 from AR
Add all ILine 2

Zero test AR g ( Non zero = error )
Below for Th

Ring bell § probable read=in error
Hedl t

Read back

Test ready 5 go te 31 above when ready

Egggdige%giikgatiom format to Lime 3,03 3 0000022
Type 9999019

f key link to ID,0-1  link = clear and go to 63 below

.00,45.4,25,00 T key link to Line 0,0-l
.45,45.0,28,.31 Test ready

«49.63,0,23,.31
u.64.71.1.26.19
v,76.76.,0.01,22

.78.81.4,01.25

.82.84,4,01.24

.85.87.0.01.28

«58.40,0,26.31

Clear

Clear Line 19

Clear lins 22,0-1=-2 3 # of trials to Line 22,3
wuuuuuw, 0000000 to ID,1=0 ‘

0000000, vuuuuwuun to MQ,l-0

Clsay AR

Shift 29 bits undsr control of T#



.86
.90

.95
A
.ul
u3
.94
.80
.88

.93
.96
«u2
.ub
.92
097

.ul
<ud
.02
.20
.12
.99
.13
.15

.36

042
.14
.17
.48
.79
o4l

.51
<16
.18
.89
.19
<49

.57
.58
.21
.23
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«94,96.5.24,23
«97.,u2,0,22,26
.u5,u6,0,01.30
.01.92.1.26.22
«93.97.3.01,29
.98.99,0,28,.27

«39.76.0,28,22
.40.41,0.22,27

o“6014050 21.19
016,17.0.22,28
.18.48,0.01.29
.u5,79.0.28,19
.81.41,0.09,31
.45,49,0,22,27

¢50,50.0,28,31
.u6.16.5.23,19
017.18,0.22,28
.19.89.0.01.29
0u5,19.0.28.19
«21.49.0.09.31
030.56,0.22,27
+57,57,0.28,31
2u6,21.0.20,19
£22,23.0,22,28
+24,55.0,01,29

Page 56

Test 9

SHIFT AND NORMALIZE

Line O

0000000, uuuuuuu to PN,l=0
Subtract ID from PN

Zero test PN ; ( Non zero = error )
Below for 9l

Samplle fajlure to Line 21,23
Running tally of failures to PN,0
Increment failures:

Restore

uuuuuuy, 0000000 to PNyle0O

Subtract M} from PN

Zero test PN 3 ( Non zero = error )
Below for 92

Sample failure to Lime 23,23
Running tally of fajilures to PN,1
Increment failures

Restore

Subtract 00000Ix from AR 3 check of shift tally
Zero test AR ; ( Non zero = error )
Below for 99

Add 000001x to AR
Sample failure to Line 20,2
Running tally of failures to AR
Increment failures
Restore

# of trials to AR
Subtract 1

Test for end of test
Restore remaining # of trials ; reenter at 76, preceding page
Test for failure 1; ( Non zero = error )

Below for L1

Sample failure to Line 19,ub-u7

# of failures to AR

Add: tag 1 3 0100000

AR to Line 194u5

Type error indication

Test for failure 23 ( Non zero = error )

Below for L9

Test ready

Sample failure to Line 19,ub-u?

# of failures to AR

Add tag 2 3 0200000

AR to Line 19,u5

Type error indication

Test for failure 3 3 ( Non zero = error )

Next pzge for 56

Test ready

Sample fajlure to Line 19,ué

# of failures to AR

Add tag 3 ; 0300000



45
.66
u7
.09

.35
.92
.38
~u3
.14

.88

.94
44
.u0
b
.04

<93
<95

.06
.96
.39
.11
.15
«uS

.05
.12
.16

.65
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u3,22,0,28,19
+24,56,0.09,31
u.76.78.0.01022
.80.80.2,21.31

.84.85.0.22.20
.86.60,4,01.25
«62,72,4,25,24
«74.75.0,01.28
v6,84,0,26,31
.86.09,5.26.27

«12.45.5.26.23
48.66,0,20,.26
u2,u7,0.01.30
.00.,09,0,.26,20
012,88,.5.25.27

w,88.35.2.21.31

038.92.5,.25.21
«96.38,0,22,26
u2.u3,0,01,30
b, 14,1,26,22
.16,15.2.20.31

090.93,5.24,27

w.93.44,2,21,31
«46.u0,5,24,23
ul,u4.0,22.26
u5,04,0,01.30
05.16.1,26,22

034.95.3,01,29
09700500.28.27

«94,96.1.01,29
w.05.39,2,21.31
o%2.11,0,28,20
.14,15.0.22,28
u2,u5,0,01.29
ub,14,0,28,22

.07.12.0.22,28
«14.16.3.01,.29
.18.64,0,28,27
.67.85,0,28,.22

068.69.0,22,27

SHIFT AND NORMALIZE

AR to Line 19,u5
Type error indication

Clear Lins 22,0<l=2 3 # of trials to Line 22,3

Exit to Line 2,80
Follewing from Line 2 ¢
Clear Line 20,0

XK K, xoxxxx tc ID,1=03 clear PN

XXXRKE, 1x0oxx to MY, 1-0

Clear AR

Shift E8 bits

Zero test PN ; (Non zero = error)
Below for 09

Sample failure to Line 23,0-1
Running tally of fajlures to PN,0
Increment failures

Restore

Zerc test ID 5 (Non zero = error)
Below for 88

Mark 88 ; exit to error loop

Sample failure tc Line 21,2-3
Running taily »f failures to PN,O0
Increment failures

Restore

Return command

Zerz test M); (Non zero = error)
Below for 93

Mark 93 ;5 exit 4o error loop
Samplle failure to Line 23,2-3
Running +ally of failures to PN,1
Incremsnt faiiures

Resture ; to return command

Subtract 000003n from AR

Zery test AR g (Non zero = error)
Below for 05

Add CCOO03u to AR

Mark 05 ; exit to error loop
Sanplie fajlure to Lime 20,2
Runréing 4ally of failures to AR
Increment failures

Restore ; to returm command

# of trials to AR
Subtract 1
Test for end of test

Restore remaining # of trials ; reenter at 85 above

Test for failure L § (Non zero = error)

Page 57
Test 9

Lines 0,2



.70
.68
.07
.08
.71
.40
.ub

W77

.51
.52
.78

.82

.28
.29
.83

.20
.32
47
.13

019
.79
42
.90
.97
.21
.55
.56
.63
Jd4
91
Lu2

.18
.17
.23
» 26

.30

e o ¢ e e B

* & W W B e o We ® @

oo-cumnolocm

L] L [ ]

.57.68,0.02,28
.70.07,2,21.31
.07,07,0,28,31
.12,71.0,22,29
.u6.40.5,21,19
.u5,u6,0,28.19
.00,.14,0,09,31

.73.76.0,22,27

.12,67,0.01,28
w.76.51.2.21,31
.51,51.0,.28,31
«53.78.0,22,29
.u6.40,5,23.19

.78.81.0,.22,27

+21.41.0,01.28
w.81,28.2,21,31
.28,28.0.28.31
.30.83.0.22.29
~u6.40,0,20.,19

.84,19.0.20,27

«24,32,6.20,22
u,43.47,2.23.23
0.02,28
2,21.31

.48.13,
w.19.51.

Page 58

Test 9
SHIFT AND NORMALIZE
Line 2

Tag to AR ; 0LO000O

Mark 69 ; exit to error output
Test ready

Add # of failures

Sample failure to Line 19,ué-u7
AR to Line 19,u5

Type error indication ; to return command

-Test for failure 5 ; (Non zero = error)

Below for 76

Tag to AR ; 0500000

Mark 76 ; exit to error output

Test ready

Add # of failures

Sample failure to Line 19,ubé-u? ; go to LO above

-Test for failure 6 ; (Non zero = error)
Below for 81

Tag to AR ; 0600000

Mark 81 ; exit to error output

Test ready

Add # of failures

Sample failure to Line 19,ub-u?

-Test for failure 1L

Below for 19

# of failures to Line 22,1

Sample failure to Line 23,2-3 ,i.e. 2 word precession L23
Tag to AR ; 1L00000

Mark 19 ; exit to error output ; go to 51 above

Clear Line 22,0-1-2 ; # of trials to Line 22,3

XXXKXX, X000k to ID,1-0

000X, xooooaxx to ID,1-0

Clear and subtract 000001lx from AR

Check for illegal appearance of D7 at D,ALL(3D295),zone2C
Check for illegal appearance of S6 at M,AL6(3D295), zonelC
Shift under AR control ; go to 7L

Skip

Shift under AR control

0000000, xxxxxxx to PN,1.0

Subtract ID from PN

Zero test PN ;3 (Non zero u error)

Mark 17 ; exit to error loop ;
xxx0cx, 0000000 to PN,1.0
Subtract MQ from PN

Zero test PN ; (Non zero & error)

see preceding page, 35

Mark 30 ; exit to error loop ; see preceding page,lily
Check for illepal appearance of DS at V,Ah6(3D29S$,zonelC



<43

.99
.27

.34
.33
46
.22

«25
24

.37
.73
.36

«50
.ul
.49

.54
.38
«53
.86

.89
.63
91
.70
.80
.90

.97
-u0
.ub
u3
O96
.95

.99
.l
b
4l
.00
.98
13
.15

.26
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.98.98.0,22,31
027.,27.0,24,31
027.27,0.24.31
¢32,33.0,28,.27

w.33.39.2,21.31
«35,46,0,22,28
«14,22,3,01,29
e23.24.0.28,27

«27.79.0.28,22
+28,36.0,22.27

067.73.0.01. 28
w,36,07,2,21.31
e37.49,0,22,27

.88,ul.0,01.28
we49,51.2.21.31
«50.53.0.22.27

¢57.58.0.0%,28
w.53.28.2.21.31
u,76.86.0.C1,22
.88.89.1.21,31

.22,63.0,01.28
«82,91.4,01.24
.82,70.0.27.3%
.78.80.3.01.26
082.90.7,24,30
092.96.5.26,27

098,ul.5.24,21
ub,u6,0.22.26
u2.u3,3,01.30
.u4,96,1.26,22
¢93.95.3.,0%.29
097.98.0.28.27

«33,ul,1.01.29
uZ,ub,0,28,20
.u5,41,0,22.28
u2.00.C.01.29
.01.98,0.28.22
«99.11.0.22.28
J14,15.,3.01.29
017.25,0,28,.27

027.89.0.28,22

Page 59

Test 9

SHIFT AND NORMALIZE
Lines 2,1

Check fer illegal appearance of S6 at M,AL6(3D295),zonelC
Check for illegal appearance of C8 at A,AL6(3D295),zonelC
" 3 " " " n " "

Zero test AR 3 (Non zero ® error)

Mark 33 ; exit to error loop ; see 39, page 57
# of trials to AR

Subtract 1

Test for end of test

Restore remaining # of trials ; reenter at 79, preceding page

~Test for failure 7 3 (Non zero = error)
Below for 36

Tqg *o AR 3 0700000

Mark 36 3 exit to error output ;

-Test for failure 8 3 (Non zero =
Below for L%

Tag to AR 3 0800000

Mark L9 3 exit to error output ;

~Test for failure 9 3 (Non zerc =
Below for 53

Tag to AR § G900000

Mark 53 3 exit to error output ; see?8,preceding page
Clear Line 22,0-1=2 3 # of trials to Line 22,3

Exit to Line 1,89

Following from Line 1 ¢
lear AR

00000C0, wvuvuuuu to MQ,1=0

Normzlize MQ

uuvauuey 00CO000 to PN,1-0

Subtract MQ from PN

Zero test PN 3 (Noa zero = error)

Belew for 9%

Sample failure to Line 21,23

Running tally of failures to PN,O

Inerement failures

Rextoae

Surdvaclt 00000k from AR ,

Zerc test AR 3 (Non zero = errcr)

Below for 98

Add 0000CLx to AR

Sample failure tc Line 20,2

Running ta1ly of failures to AR

Increment failures

Resicre

# of trisls to AR

Subtrget 1

Test for end of test

see O7,preceding page
error)

see Sl,preceding page
error)

Restore remaining # of trials ; reenter at 89 above



.30
.31
.01
.05
71
.02
.29

.35
.36
.03
.06
.81
.04
.34
.07
.09
.52
.92
.08

.17
.20
.27
.10
.16

.32

AN
.13
.33
.69
.39
42
.40
.45
.62
46
.50

<95
.60

o
» 08
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+28.29,0,22,27 -Test for failure 10 ;

.30.0.28.31
.u6 01 5.21.19
.04,05.0.22.28
.61.71.0.02,29
+u5.02,0.28,19
«29.0.09.31
«34.0,22,27
.35.35.
+u6,0 0.19
.05.06.0,22,28

5.0.28.31
3.0.2
6.0,2
.62.81.0.02,29
4,0,2
4,0.0
7.0.0

«u5.04.0,.28.19
.06.34.0.09.31
u,76.07.0.01,22
«76,09.4.01.24
«42,52,0,27.31
.82.92,5.00.26

.94.08,7.24.30
.10,16.5.26.27

.18.20.5.24,21
«24,27,0.22,28
~u2,10.0.01.29
.12.,16.0.28.22
.19.28.0.22,28
.14,32,3.01.29
«34,37.0.28.27

»39.07,0,28.22
.40.42,0,22,27

.43.43.0,28.31
u6.13.5,21.19
.16,33.0.22,28
.59,69.0.02.29
.u5,39,0,28.19
.41,42,0,09.31
u.76.40.0.01,22
.78.45,4,01.24
.16.62,0.27.31
.78.46.5.01.26
.48,50.7.24.30
¢52,54.5.26.27

.58.60,5.24,21
.64.68,0,22,28
.u2,51,0.01.29

SHIFT AND NORMALIZE

Test ready

(Non zero =

Sample failure to Line 19,ué=u?

# of failures to AR

Add tag ; 1000000

AR to Line 19,u5

Type error indication
-Test for failure 11; (Non zero =

Below for 3L
Test ready

Sample failure to Line 19,ué
# of failures to AR
Add tag 3 1100000

AR to Line 19,ub

Type error indication

Clear Line 22,0-1-2 ;

0000000, xxxxxx to MQ,1-0
Normglize under control of T #

«=00xxxxx, vu00000 to PN,1=0

Subtract MQ from PN
(Non zero = error)

Zero test PN ;

Below for 16

Sample failure to Line 21,2-3
Running tally of failures to AR
Increment failures

Restore

# of trials to AR

Subtract 1

Test for end of test

Restore remaining # of trials ; reenter at 07 above

- Test forfailure 12 3

Below for L2
Test ready

(Non zero =

Sample failure to Line 19,ué-u?
# of failures to AR
Add tag 3 1200000

AR to Line 19,u5

Type error indication

Clear Line 22,0.1-2 ;3 # of trials to Line 22,3
uuuuuuu, 0000000 to MQ;1..0

Normalize MQ

uuuuuuu, 0000000 to PN,1-0

Subtract MQ from PN

Zero test PN 3

(Non zero

Next page for Sk
Sample failure to Line 21,2.3
# of failures to AR ( Running tally )
Increment failures

error)

error)

error)

# of trials to Line 22,3

error)

Page 60
Test 9

Line 1



L]
wn
=)}
L) L] L] L]
.
=
S
.
wn

.59 s .63,40.0,28,22

.58 s .60.64,0.22.27

.65 s .65.65,0,28.31
.66 . .u6.47,5.21.19
&7 . .48,49,0,22,28
49 . .87.48,0,02,.29
48 . ,u5,61,0.28,19
.61 . .63.64,0.09,31
64 . .66,72,0,21.31

72 s ,72,72,0.28,31
73 . .74,53,1,17.31

.54 s ,57.63.0.23,31

Line O¢

004 0000000 LO sum
026 «yx82933 L1 sum
067 =3xybxzl L2 sum
023 0000022

o060 033222%

61 OL3z0z7z L K&V
82  vu00000
83 =00300mx
«70  L6L6392z Unused
o77 wL32606 Bal,
Unused Loc,

098

o7

SHIFT AND NORMALIZE

Restore
# of trials to AR
Subtract 1
Test for end of test

Restore remaining # of trials

- Test for failure 13
Below for 6L
Test ready

Sample failure to Line 19,ué-u?
# of failures to AR

Add tag 3 1300000
AR tc Line 19,u5
Type error indication
Exit to Line 0,72
Following from Line O g
Test ready
Ring bell ; test punch switch ; see page 55 for com, 53

Clear ; reenter test ; see page 55 for com. 63

Line
0?2)
e

7
L]

75
73
Y
82
o83
o35

su

o“dS
093
o .UJ»
° 1.8
ol9
2L

1z

0000000
0000000
0000000
0000019
0000000
ulnuauuuu
tuuauuau
0000000
0000000
0001.000
0001000
000002x
0000001
0100000
0200000
03C0000

086
o87
o9k
12
o2l
076
o7
022
023
57
»88
57

200XAXK
XXX
000003a
0500000
0600000
X0000KK
0000000
0000000
XK
0700000
0800000
0900000

Unused loc,

8l

ou?

3

Page 61
Test 9
Lines 1,0

reenter at LO, preceding page

Line 22

+00
57
048
061
62
059
87
003
002
01

9999019
0400000
1400000
1000000
1100000
1200000
1300000
800000x
0000030
0044000



.01
.04
.06
.07

.26
.27
.08
.12
.13

.14
.15
.16

.09
.17
.18
.19
.21
.22

.25

e 24
.28
.29
.30
.32
.33

.35
74
o735
.84
.87
.88

.92
.40
.ul
.u0
ub
.ub

1] e o e O

. o . ° w

. . L) [ ] . (/)

. . [} [ . wn

W e o e e o O

W 0 e o o W

u.01.01.0,19.00
.03.04,0,21,31
.05,06,3,00,28

MULTIPLY AND DIVIDE

Line 19 to Line O
Exit to Line 0,0L
Clear and subtract summation of Line O from AR

u.07,07.1,00,29 Add 211 Line O

.08.09,0.28,27
w.14,26,0,21.31

«27.27.0,17.31
«29.08.0,16,31
.10.12,0,06.31
.12,12,0,28.31
.15.14,0,20.31

.16.15.0,15.31
.15.15.0.28.31
.18.00.6,21.31

.11.17.0,15.31
.17.,17,0,28.31
u,19,.19.0.19.01
.20.21.3.00.28
u,22,22,1.01.29
«23.24,0,28.27

w.09,26.0.21.31

.26.28.0.15.31
.28.28.0,28,31
u.30.30,0.19.02
.31.,32.3.00.28
u,33,33.1.02.29
.34,35,0.28.27

w.24,26,0.21.31

.37.74.0,15.31
«74,74.0,28.31

u,76.84.,0.19,03

.85.87.3.00.28
u.88.88,.1.03.29
.90.92,0,28,.27

w.35.,26.0.21.31

.39,40,.0,00,28
.03,ul.0,00,03
.u3,u0,0,08.31
.u4,53,4,00,25

Zero test AR ; (Non zero = error)
Below for 09
Mark 1l ; exit to error loop

Ring bell
Halt

Read back
Test ready
Return command

Read tape
Test ready
Exit to Line 19,00

Read tape

Test ready

Line 19 to Line 1

Clear and subtract summation of Line 1 from AR
Add all Line 1

Zero test AR ; (Non zero = error)

Mark 09 ; exit to error loop ; see 26 above

Read tape

Test ready

Line 19 to Line 2

Clear and subtract summation of Line 2 from AR
Add all Line 2

Zero test AR ; (Non zero = error)

Mark 2L, ; exit to error loop ; see 26 above

Read tape

Test ready

Line 19 to line 3

Clear and subtract summation of Iine 3 from AR
Add a1l Line 3

Zero test AR ; (Non zero = error)

Mark 35 ; exit to error loop ; see 26 above

uuuu025 to AR

Format to Line 3,03 ;3 0000022
Type test identification tag
f key link to ID

(.03.45.0.23, 31)f key link ( Clear ; go to L5 next page )
" n n n

(.04.45.0.23.31)F

.00.41.4,.25.00

T key link to Line 0,0-1

Page 62
Test u

Line O



W4l
42
o 45
.46

47
.53
<56
.59
.62
.69
.76

.81
.84
.89
.92
.80

.86
.93
.36
.94
.85
.87
.95

.97
.99
.u2

.98
.67
.06
.11
.96
.66
ub

.13

[ . [ ) 5]

e o & o o s

© © o o ¢ o c W o

»

2]

© & ¢ © e & 00

Page 63

Test u
FULTIILY AND LIVLioe
Lines 0,2

«41.41.0.28.31 Test ready
«45.,45,0,23.31 Clcer
u.46.46.1,26.19 Clecur Line 19
48,47,2,21.31 Ecit to Line 2,47
Folleuing frowm Lins 23

u.53.53.0.00,22 Clcor Linc 22,0-1~2

.55.56.0.00.22 # of trials to Line 22,3

«59.59.0,23,31 Clear

.60,62.4,00,25 «x37v2yz, z2LBuv3 to ID,1-0

.66.69.4,00,24 612509w, v977hwz to MQ,1-0

«v4.76.0,24,31 Multiply

.78.80,5,25.27 Zero test ID ; (Non zero = error)
Below for 80

+82,84,5,25,20 Sanple failure to Line 20,23

.88.89.0.22,28 Runriing tally of feilures to AR

090,.,92,0.00,29 Increment failures

.96.80.0.28.22 Restore

.82.85,5.24,27 Zero test M ; (Non zero = error)
Below for 85

«90.93.5.24,21 Sample failure to line 21,23

¢97.36.0.22,28 Running tally of failures to AR

290,94,0,00,29 Increucnt fajlures

.97.85.,0.28,.22 Restore

+86.87.3.00.28 Clear and subtract v178lxw from AR

.88,95.,1.26.29 Add PN,O to AR

<96.97.0.28,27 Zero test AR ; (Non zero = error)
Below for 98

.98.99,3,00,28 Clear and subtract S50ywl9w from AR

.ul.u2,1,26.29 Add PN,1 to AR

.u4.66,0.28.27 Zero test AR ; (Non zero = error)
Below for 66

~u0.67,0,28.28 Skip

«u6,06.5.26.23 Sample failure to lLine 23,2-3

.10.11.0.22,28 Ruming tally of failures to AR

.90.96.0,00,29 Increment failures

.98.66,0.28,22 Restore

«67.u4.0,22.28 # of triels to AR

.83.88,3.00.29 Subtract 1

.90.08,0.28,.27 Test for end of test 3 zero = end of test

«11.56.0.28.22 Restore remaining # of trials; reenter at 56 above

.12.13.0,22,27 -End of test ; test for failure 1; (Non zero = error)
Below for 13 ' '

«14.14.0,28,31 Test ready

.u6.16,5.20.19 Sample feilure to Line 19,ué=u7

«20.24,0.22,28 # of failures to AR

44.64,0,00.29 Add tag ; 0100000

.u5.07,0.28,19 AR to Line 19,u5

.09.13.0.09.31 Type error indication

«17.21.0.22,27 -Test for failure 2 ; (Non zero = error)



.22
.23
.28
.52
.61
.10
.21

.26
.27
.37
45
.68
.17
.25
.54
.57
.63
.29

.33
.38
.41
.18
.32
.65
.70

.72

.73
.78
~ul
.19
.30
.77
.79
.82

.35
.51
.58
.71
.ul
.50
.55
.ub

«75
v

72}

e © e e ¢ o & »

w

e © o e e o

e € o o
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022,22.,0.28.31
.u6,28,5.21.19
«29,52,0,22.28
«34,61,0,00.29
.u5,10.0,28.19
.12,21,0,09.31
$22,25.0,22,27

«26,26.0,28,31
.u6,37,5.23.19
.38.45,0,22,28
.64.68,0.00,29
.u5,17.0,28.19
.19.25.0,09.31
u.53.54.0.00.22
«57.57.0,23.31
.58.63.0,00.26
.58.29.1.25.31
.30,32,5.25.27

.34.38.5.25.20
.40,41.0,22.28
.90.18.0.00.29
.20,32,0,28.22
«58.65,0.00,28
«07.70,3,26.29
.71.72,0,.28,27

JT4,77.1,26,27

.75.78.0,28,28
.82,u0.5.26.21
.ul.19,0,22,28
.90.30,0.00.29
.33.77.0,28,22
.78.79.0,00.28
.80.82.3,24.29
.864,34,0,28,27

«35.50.1.24,27

.37.51.0,28.28
«54.58.5.,24.23
.62,71.0.22.28
.90.u3.0.00.29
.u6.50,0,28,22
.51.55.,0,22,28
«83.u5.3.00.29
u7.74,0,28,.27

«79.54,0,.28,22
.76,76.,3,21.31

MULTIPLY AND DIVIDE

Test ready
Sanple failure to Line 19,ub-u?
# of failures to AR
Add tag ; 0200000
AR to Lirz 19,u5
Type error indication
-Test for failure 3 ; (Nen zero = error)
Bclou for 25
Test ready
arple failure to Line 19,ub-u?
if of failurcs to AR
Add tag ; 0300000
AR to Line 19,u5
Type error indication
Clcor Line 22,0-1-2 ; # of trials to Line 22,3
Clecar
xxoezx to PN,O
Divide by zcro
Zero test ID 3 (Non zero = error)
Belowr for 32
Sainle failure to Lino 20,2-3
Running tally of failures to AR
Incrciznt failures
Rostore
xxxoxxx to AR
Subtrect FN,1 frem AR
Zero test AR ; (lon zero = error)

Zero test PN,0 ; (Non zero = error)
Below for 77

Skip

Sarmple failure to Line 21,2=3
Rurning tolly of failures to AR
Increment failures

Restore

uuuuuuv to AR

Subtrect 12,0 from AR

Zero tcst AR ;3 (Non zero = error)

Zero test MQ,1l ; (Non zero = error)

Skip

Saniple failure to Line 23,2-3

Running tally of failures to AR

Increment failures

Restore

# of trials to AR

Subtract 1

Zero test AR ; zero = end of test

reenter at SL above

Restore rcmeining # of trials ;

g
Fxit to Line 3,76

Page 6L

Test u

Line

2



.76

.83
.84
.00
.40
72
«ub
.82

.87
.88
.01
Wbl
o73
u?
+86

«92
.93

.94

Jub
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.80,.82,0.22,27

.83.83.0.28,31
.u6.00.5.20.19
«04,40,0,22,28
«48,72.,0.00.29
u5,u6,0,28,19
.00.82,0.09.31
+85.86.0,22,27

.15053.0.28.22

.16,17.0,22,27

Page 65

Test u
MULTIPLY AND DIVIDE
Line 3

-Test for failure 4 3 (Non zero = error)
Below for 82

Test ready

Sample failure to Line 19,ub=u?

# of failures to AR

Add tag ; 0L0O00O

AR to ILine 19,u5

Type error indication

-Test for failure 5 3 (Non zero = error)
Below for 86

Test ready

Sample failure to Line 19,ubeu?

# of failures to AR

Add tag ; 0500000

AR to Line 19,u5

Type error indication

-Test for failure 6

Below for 91

Test ready

Sample failure to Line 19,ub-u?

# of failures to AR

Add tag ; 0600000

AR to Line 19,ud

Type error indication

Clear Line 22,0-1=2 ; # of trials to Line 22,3
Clear

xoooxx, xoxxxx to ID,1-0

Divide for 2 word times

LuLhll6 to AR

Subtract PN,O from AR

Zero test AR ; (Non zero = error)
Below for 90

LLLLLLS to AR

Subtract PN,1 from AR

Zero test AR ; (Non zero = error)
Below for 98

Skip

Sample failure to Line 20,2«3
Running tally of failures to AR
Increment failures

Restore

# of trials to AR

Subtract 1

Zero test AR ; zero = end of test
Restore remaining # of trials ; reenter at 53 above
-Test for failure 7 3 (Non zero = error)
Next page for 17

Test ready

Sample failure to Line 19,ué-u?

# of failures to AR



b4
.78
.06
.17
054
.56
.59
62
.69
.80
.97
.u0

.u3
.09
.14
.ul
.u2
.10
.15

.21
24
026
.ub
.20
55
.58

.64
.68
.81

.63
.70
.85

.23
022

.28
.29
.60

.66
011
.27

.31
.32
.67

L[] ° L) ° L] © [/)} L] L] L[] ° ® L] <] L[] L] L] . [ ] L L ] L] . o L] °

e o o o o o O

s

0
0
0
0
.55.5 .0
«59.59.0.
4
4
1
3
1

6
9
+60,62,4,00,25
.66,69

0

7

u,ul,u0,1.25.29
.ul.u2,0,28,27

«u6.09.5.25,20
«12,14,0,22,28
«90,ul.0,00,29
u4,u2,0,28,22
.u3.10.3.00.28
u.13.15.1.26.29
«17.,20.0,28,27

022.24,5,26,21
«25,26,0,22,28
.90,u5,0,00,29
.01.20.0,28,22
¢54.55.3.00,28
u.58.58.1.24,29
.60.63,0,28,27

.66,68.5.24,23
.70.,81.0,22,28
.90.07,0,00.29
.10.63.0,28.22
.67,70,0.,22,28
.83.85.3.00.29
.87.22,0,28,27

.
3

«27.56.0,28,22

«24,27,0,22,27

MULTIFLY AND DIVIDE

Add tag ; 0700000

AR to Line 19,u5

Type error indication

Clear Line 22,0=1l«2

# of trials to Line 22,3

Clear

-x37v2yz, 22L8wv3 to ID,1=0
612509w, v977Lwz to PN,1-0

Divide

Clear and subtract lywx9wl from AR

Add ID to AR

Zero test AR ; (Non zero = error)

Below for u2

Sample failure to Line 20,2-3

Running tally of failures to AR
Increment failures

Restore

Clear and subtract =ul2w9yO from AR

Add PN to AR

Zero test AR ; (Non zero = error)

Below for 20

Sample failure to Line 21,23
Running tally of failures to AR
Increrent failures

Restore

Clear and subtract =L4zxl637 from AR

Add MQ to AR

Zero test AR ; (Non zero = error)
Below for 63

Sample failure to Line 23,2-3
Running tally of failures to AR
Increment failures

Restore

# of trials to AR

Subtract 1

Test for end of test ; zero = end of test

Reastore remaining # of trials ; reenter at 56 above

-Test for failure 8
Below for 27

Test ready

# of failures to AR
Add tag ; 0800000
Sample failure to Line 19,ubé-u?7

AR to Line 19,u5

Type error indication

-Test for failure 9 3 (Non zero = error)
Nexzt page for 30

Test ready

¥ of failures to AR

Add tag 3 0900000

3 (Non zero = error)

Page 66
Test u

Line 3



.16
.71
.25
.30

036
.37
45
.38
.39
.33
.35

.48
«53

.64
.68
.98
.04
.05

.too.om.
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.u5,71.0,28.19
«u6,25.5.21.19
«27.30.0.09.31
«34,35.0.22.27

«36,36,0.28,.31
.38.45.0.22,28
.65.38,0.00,29
tUS.39nO,028.19
.u6,33,5.23.19
235.35.0.09.31
.37.48.,1,21.31

.00,22
.01.25
25.25
5.25
4,24
2.31
1.24

4.31

u.06,12,0,01.27
.18.18,0.22,31
.18,18,.0,22,31
.20.23.5.26.26
«20.23.5.26.26
«27.27,1.31.31
.06,34,0,24,31
«36,66.5.24.27

w,06,10,1.21,31

«14,16.4,24,20
.18.20.4.25.21
022,52,4.26.23
«56.60,0,22.28
.90.95,0.00.29
296.ul,0.28.22
.u3,u2.1.20.31

.68.71.4.25.20
072.74,4,01.21
076,78,4,30,27
w.,06,10,1,21.31

.80.82,4,21.20

Page 67

Test 1

MULTIPLY AND DIVIDE
Lines 3 » 1l

AR to Linz 19,u5
Sample failure to Line 19,ué-u7
Type error indication
-Test for failure 10 ; (Non zero = error)
Belouw for 35
Test rcady
# of failures to AR
Add tag ; 1000000
AR to Line 19,u5
Sample failure to Line 19,ub-u7
Type error indication
Exit to Line 1,48
Follotring from Lino 1 :
Clecaxr Lins 22,0 ; # of trials to Line 22,3
~zuz56v2 to ID,1 ; clear ID,0 and PN,O=1
Added test of UE at J of Bl3(3D292),zone 2A ; also
additional check of sign circuitry
# Check for illegal DS at various points (3D29L)
% Check for illegal SX at D of CL3(3D2%4),z0ne2C
vuBz35y to M)l
" n 1
16 bit nmultiply
# Check for illegal DS at A of ClU3(3D294),zone2C
% Check for illegal D7 at A of DL5(3D29L),zone3A
Ly bit multiply
3# Check for illegal D6 at S of D46(3D29L),zone3C
6 bit multiply
% Check for illegal DU,DV,D4 at MQ,ID,PN dest. gates

# Check for illegal S6 at S of BL3(3D29L),zonelB

, Check signal at L of DLk (3D294),20ne 3C 3 also,
additional check of illegal U at F of AlL(3D293)zone2C

% Check for illogal DM at D of D45(3D29L),zone3A

3 bit mdtiply

Zero test M) 3 (Non zero = error)

Below for 66

Mark 05 3 cxit to error loop j; return at 06 next page

MY to Iine 20,2-3 (sign from IP)
ID to Iins 21,23 " " "
PN to Lino 23,23 n " "
Running tally of failures to AR
Increont failures

Restore

Return command

ID to Lins 20,01

0000000, «~zuz56v2 to Line 21,1-0

Test for dropout ; (Non zero = error)

Marlk 06 3 exit to error loop ; return at 06 next page

0000000, «zuz56v2 to Line 20,1-0



.87
91

.90
«94
.99

«u3

.u2
.ub
.02

.07

.06
17
.88

.93
45

.92

25
.69
075

.80
.81
.63
.03

.89
.09

<39
W47

24
022

.38
44
.65
.86
.01
062
.76
.77
Jub

w

»

e o o W

e e e o & o o o O

«84,87.4,25.21
.88.90,4,30,27

w,06,10,1,21,31

¢92,94,4,26.20
«96,99.4,01.21
.uo.u2.4030.27

w.06,10,1,21,31

sub,u6.4,21,20
.00,02,4,26,21
«04,06,4,30,27

w.06,10.1,.21,31

.07,17.0,22,28
.83.88,3,00.29
.90,92,0,28,27

«95.45,0,28,22
«48.53.4.01.26

.96.24,0,22,27

.68.69,0,00,28
.72.,75.,0,22,29
w.89.80,1.21.31

.80,80.0,28.31
$u6,63.4,20,19
.u5,03.0,28,.19
«05,ul,.0,09.31

.90,09,4,.21.20
w.39.80,1.21.31

42,47.,4,23,20
we24,80,1.21,31

u,53.22,0,00,22
228.33.6.01.25
.36,38,6,01.26
U b4 .44,2,24,24
Ue56,65.1.25.25
«20.86.1.27.31
.00,01.1,21.31
057:62,1.25,31
076,76,0,.22,31
u.u4,u4,0,08,08
u,u4.u4,0,08.08
u,00,00,0.09,09

fage 68

Test u

MULTIPLY AND DIVIDE
Line 1

ID to Line 21,0-1
Test for pickup § (Non zero = error)

Mark 06 ; exit to error loop 3 see preceding page,10 ;
return at 06 below

PN to Line 20,0-1

~v6y2v3v ,=82996v8 to Line 21,1-0

Test for dropout ; (Non zero = error)

Mark 06 3 exit to error loop ; see preceding page,10 ;
return at 06 below

~vby2v3v ,=82996v8 to Line 20,1-0

PN to Line 21,0-1

Test for picl.up 3 (Non zero = error)

Mark 06 ; exit to error loop ; see preceding page,l0

# of trials to AR
Subtract 1
Test for end of test ; zero = end of test

Restore remaining # of trials
Load PN ( any # ) ; reenter at 53, preceding page

- End of test ; Test for failurs 11 ; (Non zero = error)
Below for 24

Tag to AR ; 1100000

Add # of failures

Mark 89 ; exit to error output

Test ready

Sample failurs to Line 19,ub-u?7

AR to Line 19,u5

Type error indication ; to return command

Line 21,2-3 to Line 20,2-3
Mark 39 ; exit to error output ; go to 80 above

Line 23,2-3 to Line 20,2=3
Mark 2l ; exit to error output ; see 80 above

Clear Line 22,0 3 # of trials to Line 22,3

=y35yliv? to ID,1 ; clear ID,0

Lv3x529 to PN,1 ; clear PN,0

Clear M)

#Check illegal DS at F,CL3(3D294),alsoTW at J,DL2(3D29L)
#Check illegal SV at J,CL3(3D294), zone 1C

#Check 11legal S6 at K, " " n

Divide

#Check illegal S6 at S,BL43(3D294),z0ne 1B

#Check illogal D6"at SyBL2(3D29L)4z0ne 1C

#Check illegal D6 at S,DU6(3D29L4),zone 3C



.00
14
«35
«56

«85
.84
Jud
.15
.31
.30
«37
«50
58
57
32
.60
.83
.00
.43
42

.12
.31

.90
.20
.39

.48
b
.ul

u?
«40

<ub

«05
04

.

8

Page 69

Test u
MULTIPLY AND DIVIDE
Lines 1,2
u.14,14,0,10,10 Check illegal D6 at S,Dlly(3D29L)zone 3C
¢16435.4.24.20 M to Line 20,0-1
+40,56,4,01.21 0000000, =5Lvby33 to Line 21,10
+60,84,4,30,27 Teat for dropout ; (Non zero = error)

w.32,10.1,21.31 Mark 32 ; exit to error loop ; ses 10, page 67
return at 32 below
.88.“5.4-21.20 0000000, -Sh%y33 to une 20,1-0
.00,15.4.24,21 MY to Line 21,0-1
«16.30.4.30,27 Test for pickup ; (Non zero = error)

+33.10.1.21.31 Mark 32 ; exit to error loop ; see 10, page 67 3}
return at 32 below '

03203704025.20 m to Lina 20’0"1

+96,50,4.00.21 y35yLv7, =0000000 to Line 21,10

¢52,57.4.30,.27 Test for dropout ; (Non zero = error)

we32.10.1.21.31 Mark 32 ; exit to error loop ; see 10, page 67 3}
return at 32 below
+59.60.2,21.31 Exit to Line 2,60

¢34,48,2,21,31 Exit to Line 2,48 ; see below for L8
Following from Line 2 :
«64,83,4.21.20 y35yliv7, -0000000 to Line 20,10

084.00.4025021 m to Line 21’04
+04,42,4,30,27 Test for pickup 3 (Non zero = error)

w.32,10,1,21,31 Mark 32 ; exit to error loop ; see 10, page 67 3
return at 32 above .
.72,12.4,00,21 w95v242, =0000000 to Line 21,10
016.31.4.26.20 PN tO Line 20’0"'1
.36,90.4,30,27 Test for dropout j (Non zero = error)

w.32,10,1,21,31 Mark 32 ; exit to error loop j see 10, page 67 3}
return at 32 above
92.20.4,21,20 w95vaL2, =0000000 to Line 20,1-0
e24,39.4,26,21 PN to Line 21,01 '
.40.48.4,30,27 Test for pickup 3 (Non zero = error)

w.32,10,1,21,31 Mark 32 ; exit to error loop ; see 10, page 67 3
return at 32 above
.51.44,0,22,28 # of trials to AR
.83.ul.3.00,29 Subtract 1
+u3.u6,0,28,27 Test for end of test ; zero = end of test

.03.40,0.28.22 Restore remaining # of trials
.42,22,1,21,31 Reenter test at 22 on preceding page

.00,04,0,22.27 -End of test ; test for failure 12 ; (Non zero = error)

00701100021.31 Exit to Line 0,11
.06,48,3,21.31 Exit to Line 3,48



J11
.70
W77

.21
.26

.49
¢35

48
49

47

.46
.50
.51

Line
.05
020
31
«85
39
«03
oli9
50

55
60
961

.67

58

° ’13
RS

59

MULTIPLY AND DIVIDE

8 .69.70,0.00.28 Tag to AR ;3 1200000
o ¢72,77.,0.22.29 Add # of failures
o W.21,80.1.2

Following from Line 1 3

8 .22.26,4.21.2
. Wo49,80,1.21.3

Tage 70
Teat wu

Lines 0,1,3

1.31 Mark 21 ; exit to error output j see 8, pug: £8

0 Iine 21,2=3 to Line 20,23
1 Mark L9 ; exit to error output ; see paps 68

s .50.55.4.23,20 line 23,2-3 to Line 20,2-3
. w.42,80,1.21.31 Mark 42 ; exit to error output ; see page 68

s .44.48,3,21.31 Bxit to Line 3,L8
Following from Line 3 13

s .48.48,0,28.31 Test ready

. 50.46,1.17.31 Ring bell ; test punch switch

s .49.41,0.21.31 Punch switch on j reenter test 3 see page 63

s .48.50,0.15.31 Punch switch off j read tape

o 450,50,0,28,31 Test ready

') 053.00.6021.31 mt tO Lin@ 19,00

(ol

0000000 LO Sum 76 LLLLLL6
luvuOzu L1 Sum 91 LLLLLLS
1yv3By3 L2 Sum .63 0700000

z2xx9zw7 L3 Sum o682 lywxSwh
uuuu025 13 =ul2w9y0
0000022 oSl =LzxL637
0000000 56 0800000
0000000 57 0900000
0000000 65 1000000
0000032 68 1100000
22),8wv3 296 0000000
-x37v2yz 97 y35yLvT
v97TlLwz o712 =0000000
612509w o713 wW95v2h2
0000100 69 1200000
v178Lxw 12 «9251133
50ywlow «02 w1B17Lw
0000001 23 1717392
0100000 +u7 0700000
0200000 38 28170xz
0300000 «62 =0000000
0000019 o71  LLLLLLE
XHOKXX «80  xoooox
uuuuuuv 81 xooexxx
0400000 Unused Loc,
0500000 37 W95
0600000 L7 W99
XK Sk

Line 13

Sk
.08
o712
o713
96
97
.28
36
oL
o1

=z2uz56v2
vuBz35y
-2uz56v2
0000000
~82996v8
~vby2v3v
=y35yliv?
Lv3x529
~5Lv6y33
0000000

Unused Loc,

Balo
Bale.

29
U3

u?

Unused

n
n
n
n
n
n

Line 23

.03 800000x
02 000003C
.01 0008800
Unused Loc,

o6

Lins 2
Unused Loc,
«03
3L



Page 71

Test v

OVERFLOW
Line O

.00 8 u,01.,0 .

.01 . 00300 .

1.0,19.00 Line 19 to Line O
4,0
04 . .06.06.1
7.1
9,0

1
.21.31 Exit to Line 0,0L
00.28 Clear and add 10,06 to AR
00.29 Add L0, 07 through 05 to AR
.28.27 Zero test AR ; ( Non zero = error )
Below for 09
.10 8 w.76.23.0,.21.31 Probable read-in error ; mark 76 ; exit to error loop

.06 . u.06.0
.07 . .08.0

«23 8 ,24,08.0,17,31 Ring bell

.08 . ,.10.34.0,16,31 Halt

34 ., .36.13.0.06.31 Read back

.13 . .13.13,0,.28,31 Test ready

14 . .16.15.0.20.31 Return command

.76 8 ,78.15.0.15.31 Read tape

.15 . .15.15.0.28,31 Test ready

.16 . .18,00,6.21,31 Exit to Line 19,00

.09 s ,11.17.0.15.31 Read tape ; ( Line 1 )

17 . .17.17,0.28,31 Test ready

A8 . u,19,19.0.19.01 Line 19 to Line 1

19 . .44,21,3,01.28 Clear and subtract summation of Line 1 from AR
.21 . u,22,22,1.01.29 Add all Line 1

.22, .23.24.0.28,27 Zero test AR ; ( Non zero = error )

«25 8 w,09.23.0,21,31 Mark 09 ; exit to error loop ; go to 23 above

+24 8 ,26,28.0.15.31 Read tape ; ( Line 2 )

.28 ., .28,28.0,28,.31 Test ready

«29 , u,30.30,0,.19,02 Line 19 to Line 2

.30 . .31.32.3.01.28 Clear and subtract summation of Line 2 from AR
«32 . u,33,33.1.02,29 Add all Line 2

¢33 . .34.35.0.28,27 Zero testAR ; ( Non zero = error )

.36 s w,24,23,0,21,31 Mark 2 ; exit to error loop ; go to 23 above

.35 s .37.11.0.15,31 Read tape ; ( Line 3 )

A1 ., .11.11.0,.28,31 Test ready

.12 . u,13,20.0.19.03 Line 19 to Line 3

«20 , .26,55.3.01.28 Clear and subtract summation of Line 3 from AR
55 , u.56.86,1.03,29 Add all Line 3

.86 ., .88,77.0.28,27 Zero test AR ; ( Non zero = error )

.78 s w,35.23,0.21.31 Mark 35 ; exit to error loop ; go to 23 above

.77 s .78.98,0,15,31 Read tape ; ( Line L )

.98 . .98.98.0.28,31 Test ready

.99 . u,u0.u0,0,19,04 Line 19 to line L )

.u0 ., .06,27,3.01.28 Clear and subtract summation of Line L from AR
27 ., u.,28.89,1,04,29 Add all Line L

.89 . .91.37,0.28,27 Zero test AR ; ( Non zero = error )



41

<46
.47
.32
«S57
.62
.67

.70
.72
.81

.83

.87
.84
.93
.ul

.u3
ab
.90
Jub

94

.97
45
.88
.96
«u2
Jud

-1

.91
<30

.82

2ub
.05

.40
.59

.63 -

.95

e o (M W o e © © o o e © & o o o O

e o o o o o e ® ° e W

]
.
°
°
.
°
.

3 . mn o

w.77,23.0,21.31

.38.80,4,01,25
.00.39.4,.25,00
«42,41,0.01.28
.03.41,0.00,03
«43.42.0.08,31
042.42.0,.28,31
«46.46,0,23,31
u,47.47.1.26.19
u.52,52.1.26.20
u,57,57.1.26.21
u,62,62.1.26.22
u.,67.67.1.26.23
.69.69,0.29.31
«71.72.0.01.28
.71.72.,0.01.28
.80.81,0.01.29
-83.83.002993‘

.84,85.0.20.28
.86.87,0,01.29
.88.84.0,28.20
.91.93.0.01.28
-u0.ul.1.01,.29
uld.u3.0.29.31

cu5,44,0.20.28
.86.90.0.01.29
«93.u4.0.28.20
¢51.53.0.01.28
.91.94,1.01.29
«96,96,0.29.31

.98.45,0
.86,88,0
.90, 96.0.
oulo 0
u3,u5,3

0

u.u7.05.1.03.09
.06.40.4.00.26

.42.58.0.29.31
.60.63.0.21.28
.86.95,0.01.29
.96.58.0.28.21

Page 72

Test v
OVERFLOW
Line O

Mark 77 ; exit to error loop ; go to 23 on preceding page
f key link to ID,0-l1

T key link to Line 0,0-l
vvvv026 to AR

Test identification format to Line 3,03
Type vvvv026

Test ready

f key to Line L,76 ; see page 81

‘Clear

Clear Line 19

Clear Line 20

Clear Line 21

Clear lLine 22

Clear Line 23

Reset overflow

5/8 to AR

5/8 to AR

Add 5/8 to AR

Test overflow ; ( No overflow = error )
Below for 8L

Running tally of failures to AR
Increment failures

Restore

1/2 to AR

Add 1/2 to AR

Test overflow ; ( No overfiow = error )
Below for uj )

Running tally of failures to AR
Increment failures

Restore

1/h to AR

Add 1/2 to AR

Test overflow ; ( Overflow = error )
Below for 96

Running tally of failures to AR
Increment failures

Restore

3/l to AR

Subtract 1/2 from AR

Test overflow ; ( Overflow = error )
Below for 50

Running tally of failures to AR .
Increment failures

Restore

3/L to AR

Subtract 3/L from AR

Test for illegal appearance of D7* at F of E17, 3D293, Zone 1A
Load PN (any #); used for check of illegal appearance of DW at
T of E20, 3D293, Zone 1C; check takes place during microtest 12.
Test Overflow Next page for 58

Running tally of failures to AR
Increment Failures

Restore



.58

.26

.66
.31
.60
.02
.68

74
.79
.48
.73
.49
«54

.75
.92
.64

.12
.62
.76

.79
.84
.40
.78
.04
.06

.09
.14
.92
.08
.60
77

.86
.41
W42
.85
.93

.ul

<u3
.43
.90

.

®» s o s & o ]

w . ' . . [ [+, . ® . .

«67.75,0.21,28
.86.92,0,01.29
«95.64.0,28,21
.66,12,2,21,31

.57.62,3,01.28
.71.76,1,01.29
.78.78,0.29.31

.80.84,0,22,28
.86.40.0.01.29
.44,78.0,28,22
.01.04,3,01.28
.05.06,1,01.29
.08.08,0,29.31

.13.14,0.22,28
.86.92.0.01.29
.93.08,0,28,22
«51.60.3.01,28
«71.77.3.01.29
«79.85.0,29,31

.90.41.0,22,28
.86.,42,0,01,29
.46,.,85,0,28,22
.91.93.3,01.28
.u0,ul.3,01,29
»u3,u3,0,29,31

.u’?.43,0,22,28
.86.90.0.01.29
.91.u4,0,28,22

QVERFLOW

1/l to AR
Subtract 3/L from AR

Test overflow ; ( Overflow = error !

Below for 60

Running tally of failures to AR
Increment failures

Restore

Clear and subtract 1/2 from AR
Add 3/L4 to AR

Test overflow ; ( Overflow = error )

Below for 73

Running tally of failures to AR
Increment failures

Restore

Clear and subtract 3/L from AR
Add 3/L to AR

Test overflow ; ( Overflow = error
Below for 6l

Running tally of failures to AR
Increment failures

Restore

Exit to Line 2,12

Following from Line 2 :

Clear and subtract 3/L from AR
Add 5/8 to AR

Test overflow ; ( Overfiow = error
Below for 78

Running tally of failures to AR
Increment failures

Restore

Clear and subtract 3/ from AR
Add ~0000000 to AR

Test overflow ; ( Overflow = error
Below for 08

Running tally of failures to AR
Increment failures

Restore

Clear and subtract 1/L from AR
Subtract 5/8 from AR

Test overtlow ; ( Overflow = error
Below for 85

Running tally of failures to AR
Increment failures

Restore

Clear and subtract 1/2 from AR
Subtract 1/2 from AR

Test overflow ; ( No overflow = error )

Next page for ul

Running tally of failures to AR
Increment failures

Restore

)
¢

Page 73
Test v

Lines 0,2



.97
.18
.21

.28
.33
.35
46

.48

.31
.36

.30

49
.51

.53

.01.\15'.0 0010 28
.01.05,1.01.29
.07,15.0,29,31

.17.18,0.28,28
.18,18,0.29.31
«21.45.0,23,28
.86,97.0.01.29
.ul,18,0,28,23
.20,21.0.01.28

.22,23.3,01.29
+24,25,0,28,27

.29.30.0.20,27
.33.34.0.20.28
.35.36.0.01,29
w.30,46,2,21,31
.34,37.0.20,27
.42.49,0,20,.28
.50.51.0.01.29
wo37oa602021.31
.39,52.,0,20,27

.55.59.0.20.28

OVERFLOW

Clear and subtract 3/L4 from AR

Subtract 5/8 from AR

Test overflow ; ( No overflow = error )

Below for 95

Running tally of failures to AR

Increment failures

Restore

3/L to AR

Add 3/L to AR

Test overflow j; ( No overflow = error )

Skip to 18 below ( Command 16 test meaningless )
Test overflow ; ( Overflow = error )
Below for 18

Running tally of failures to AR
Increment failures

Restore

# of trials to AR

Subtract 1
Test for end of test

Restore remaining # of trials
Reenter test at Lime 0,67 ; see page 7%

End of AR overflow tests ; error format to Line 3,03
-Test for failure 1 ; ( Non zero = error )

Below for 27

# of failures to AR

Add tag 1

Mark 27 ; exit to error output

Type error indication
Test ready
Return command

Test for failure 2 ; ( Non zero = error )
Below for 30

# of failures to AR

Add tag 2

Mark 30 ; exit to error output ; see L6 above

Test for failure 3 ; ( Non zero = error )
Below for 37

# of failures to AR

Add tag 3

Mark 37 ; exit to error output ; see L6 above

Test for failure 4 ; ( Non zero = error )
Next page for 52
# of failures to AR

Page 7L
Test v

Line 2



<59
.61

52
«64

W71
«ub

67
«u0
.00

.66
.99
u7
.17
.98

«55
.65

w.54,46,

w.68,.46,

w.56,46,

.60.61.0,01,29
We52,46.2,21.31

«56,63,0,21,27

.68,71,0,21,28
+72,u6,0,01,29

w.63.46.2,21,31

«65,66.,0,21,27
«69,u0,0,21,28
~u2,00,0,01.29
w.66,46,2,21,31
«70,98,0,21,27

.02.07.0.21.28
.02,17.0,01.,29

w,98,46.2,21,31

«99.54,0,21,27

«59.65,0,21.28
.66,01,0,01.29
2.21.31

«56.68,0,.22,27

«72.24,0,22,28
«25,29,0.01.29
2,21.31

.69.74.0,22,27

«77.39.0.22,28
«79.81.0,01.29
w.74,46,2,21,31

.78,56.0,22,27
.58.82,0,22,28
+93.96,.0.01.29

6.2,21,31
.59,.88,0.22,27

.91.07.0,22,28
~u5,50,0,01,.29
w.88,46.2.21.31

QVERFLOW

Add tag L
Mark 52 ; exit to error output ; see 46, preceding page

Test for failure 5; ( Non zero = error )

Below for 63

# of failures to AR

Add. tag 5

Mark 63 ; exit to error output ; see L6, preceding page

Test for failure 6 3 ( Non zero = error )

Below for 66

# of failures to AR

Add tag 6 ‘

Mark 66 ; exit to error output ; see L6, preceding page

dest for failure 7 3 ( Non zero = error )

Below for 98

# of failures to AR

Add tag 7

Mark 98 ; exit to error output ; see L6, preceding page

dest for failure 8 3 ( Non zero = error )

Below for 54

# of failures to AR

Add tag 8

Mark Sh; exit to error output ; see L6, preceding page

fTest for failure 9 ; ( Non zero = error )
Below for 68

# of failures to AR

Add tag 9

Mark 68 ; exit to error output ; see L6, preceding page
fest for failure 10 ; ( Non zero = error )

Below for 7L

# of failures to AR

Add tag 10

Mark 7L ; exit to error output ; see L6, preceding page
Qest for failure 11 3 ( Non zero = error )

Below for 56

# of failures to AR

Add tag 11

Mark 56 ; exit to error output ; see L6, preceding page
fest for failure 12 ; ( Non zero = error )

Below for 88

# of failures to AR

Add tag 12

Mark 88 ; exit to error output ; see L6, preceding page

Page 75
Test v

Line 2



) Page 76

OVERFLOW Test Vv
Lines 2,3
.88 s .92.10.0.23.27 -Test for failure 13; (Non zero = er: 't)
Below for 10
.11 s .12.20.0.23.28 # of failures to AR
.20 . .97.02.0.01.29 Add tag 13
.02 . w.10.46.2.21.31 Mark 10; exit to error output; see 46, page 74
.10 s .13.72.0,23.27 -Test for failure 14
Below for 72
.73 s .77.80.0.23.28 # of failures to AR
.80 . .11.70.0.01.29 Add tag l4
.70 . w.72.46. 2 21 31 Mark 72; exit to error output; see 46, page 74

.72 s .74.08.3.21.31 Exit to Line 3,08 for beginning of PN Overflow Test

Following from Line 3:

.08 s .11.11.0.23.31 Clear

.11 . u.16.16.1.26.20 Clear Line 20

.16 . u.21.21.1.26.21 Clear Line 21

.21 u.26.26.1.26.22 Clear Line 22

.26 u.31.31.1.26.23 Clear Line 23

.31 .33.33.0.29.31 Reset Overflow

.33 .56.60.5.01.26 3/4 to PN

.34 .56.60.5.01.26 3/4 to PN

.60 .70.72.5.01.30 Add 5/8 to BN

.72 .74.74.0.29.31 Test overflow; (No overflow
Below for 75

74 .76.80.0.20.28 Running tally of failures to AR

.80 .86.87.0.01.29 Increment failures

.87 .88.75.0.28.20 Restore

.75 90.36.5.01.26 1/2 to PN

.36 .90.92.5.01.30 Add 1/& to PN

.92 .94.94.0.29.31 Test overflow; (No overflow
Below for 95

.94 .97.98.0.20.28 Running tally of failures to AR

.98 .86.88.0.01.29 1Increment failures

.88 .89.95.0.28.20 Restore

.95 .08.10.5.01.26 1/4 to PN

.10 u.53.53.1.03.10 Check for illegal appearance of D7* at F of E18, 3D293, Zone 1A

.53 .90.93.5.01.30 Add 1/2 to PN

.93 .95.96.0.29.31 Test overflow; (overflow
Below for 96

.97 .98.ul.0.20.28 Running tally of failures to AR

.ul .86.89.0.01.29 Increment failures

.89 .90.96,0.28.20 Restore

.96 .56.58.5.01.26 3/4 to PN

.58 108.12.7.01.30 Subtract 1/4 from PN

.12 .14.14.0.29.31 Test overflow; (Overflow
Below for 14

.15 .19.20.0.20.28 Running tally of failures to AR

.20 .86.90.0.01.29 1Increment failures

.90 .91.14.0.28.20 Restore

.14 .90.40.5.01.26 1/2 to PN

.40 190.00.7.01.30 Subtract 1/2 from PN



.05
.37
JI1
.04
4l
.39

.62
.68
<ub
.61
~u3
.19

.23
.35
.09
.22
.70
.ud

.02
.69
,ub
.01
.42
.13

.30
.73
~ul
.29
.71
.81

.84
.32
43
.83
.76
«46

.49
.79
47
.48
.65
.82

e o & o o *® e s s s O e ¢ & s e » e o s o » O e e o e o ®» ® e o o o »

OVERFLOW

e

.02,04.0.29,31 Test overflow ; ( Overflow = error
Below for Ol

1.28 Running tally of failures to AR

1.29 Increment failures

8.21 Restore

1.26 1/L to PN

1.30 Subtract 3/L from PN

0
.28,.21 Restore
.01.26 1/2° from PN
,01,30 Add 3/L to PN
29,

Below for 22

+26,35.,0,21,.28 Running tally of failures to AR

.86,09.0.01,29 Increment failures

.10.22.0,28,.21 Restore

.68,70.5.01.26 1/2 from PN

.90.u5,5,01.30 Add 1/2 to PN

.u7.01,0.29,31 Test overflow ; ( Overflow = error )
Below for 01

.03.€9.0.21.28 Running tally of failures to AR

.86,u6.0,01,29 Increment failures

.u7,01.0,28,21 Restore

.40,42,5,01.26 3/l rom PN

.90.13.5.01.3C Add 1/2 to PN

«15.29.0,29,31 lest overflow ; ( Overflow = error )

Below for 29
.32.73.0.22.28 Running tally of failures to AR
.86.,u7,0.01.29 Increment failures
.00.29.0,28,22 Restore

.68,71.5.01.26 1/2 from PN
.76.81.7.01.30 Subtract -0000000 , 000000G from PN

.83.83.0.29,31 Test overflow j ( Ovarflow = error )
Below for 83

.86.32,0,01,28 0001000 to AR

.33.43.0,22,29 Add running tally of failures

.45.83,0,28,.22 Restore

.68.76.5,01.26 1/2 from PN

.08.46,7,01,30 Subtract 1/l from PN

.48.48.0.29,.31 Test overflow ; ( Overflow = error )
Below for L8

.50.79.0.22,28 Running tally of failures to AR

.86.47.0.01,29 Increment failures

.50.48,0,28,22 Restore

.68,65.5,01.26 1/2 from PN

.68.82.5.01,30 Add -1/2 to PN

.84.85.0,29,31 Test overflow ;3 ( No overflow = error )

Page 77
Test v

Line 3



.54
W17

.55
.56

.67
.u0
.25
.66
.78
u2
.06

A7

.85
.88
035

.95

.99

- “ @ o e [}

Page T¢

Test v
QVERFLOW
Lines 3,4

.86,52.0.01,28 Running tally of failures to AR
7.0.22.29 Increment failures

6.0.28,22 Restore

1.26 3/4 from PN

1.30 Add =3/L4 to PN

0.29.31 Test overflow ; ( No overflow = error )
Below for 51

0.23.28 Running tally of failures to AR

.0.01,29 Increment failures

0,28.23 Restore

0.01.28 # of trials to AR

3.01,29 Subtract 1
8,27 Test for end of test

,52,31,0,28,01,Restore remaining # of trials ; reenter at 31, page 76

.28.38.,0.20,27 -Test for failure 15 ; ( Non zero = error )

Below for 38
.40,07.0.20.28 # of failures to AR
.53.54,0,01,29 Add tag 15
w.38.17.3.21,31 Mark 38 ; exit to error output

5.0.08.31 Type error indication

.55,55.0.28,31 Test ready

7.3.20,31 Return command

.41.66.0,20,27 -Test for failure 16 ; ( Non zero = error )
Below for 66

.69,u0.0.20,28 # of failures to AR

u4.25,0,01.29 Add tag 16

| w.66.17.3.21,31 Mark 66 ; exit to error output j see 17 above

.70.77.0.20.27 - Test for failure 17 ; ( Non zero = error )
Below for 77
.82.u2.0.20,28 # of failures to AR
,u6.06,0,01.29 Add tag 17
w.77.17.3.21.31 Mark 77 ; exit to error output ; see 17 above

.79.79.4.21,31 Exit to Line L,79
Following from Line Lz
.83.84.0.20,27 -Test for failure 18 3 ( Non zero = error )
Below for 8L
.87.88.0.20,28 # of failures to AR
.54.55.0.01,29 Add tag 18 .
w.84.90.4.21.31 Mark 8L ; exit to error output ; see 90, next page

.88.94.0.21.27 Test for failure 19 ; ( Non zero = error )
Next page for 9L
,96.97.0,21,28 # of failures to AR
198.99.0.01.29 Add tag 19
w.94.90.4,21.31 Mark 9L ; exit to error output ; see 90, next page



Pags 79

Test v

OVERFLOW
Line L

+94 8 ,97.u0.0,21,27 -Test for failure 20 3 ( Non zero = arror )
Below for u0

«ul 8 ,u5,u6.0.21.28 # of failures to AR

«u6 ., ,03.04,0,01,29 Add tag 20

04 . w,u0.90,4.21.31 Mark u0 ; exit to error output

.90 s .92,92,0,08,31 Type error indication

.92 ., ,92,92,0.28,.31 Test ready

93 . .95.94.4,20,31 Return command

«u0 8 ,u2,u3,0,21,27 -Test for failure 21 3 ( Non zero = error )
Below for u3

U4 8 ,u6,u’?,0.21.28 # of failures to AR

7, ,04,05,0.01.29 Add tag 21

05 . w,u3,90.4.21,31 Mark u3 ; exlt to error output ; see 9C above

u3 8 ,u7,00,0,21,27 =Test for failure 22 ; ( Non zero = error )
Below for 00

0l s .03,06,0.21,28 # of failures to AR

006 . 00700800001.29 Add tag 22

.08 . w,00,90,4,21.31 Mark 00 3 exit to error output ; see 90 above

.00 s .04,09.0,22,27 -Test for failure 23 ;3 ( Non zero = error )
Below for 09

10 s ,12,13,0.22,28 # of failures to AR

.13 ., ,14,15,0.01.29 Add tag 23

+15 . w,09,90,4,21.31 Mark 09 ; exit to error output ;3 see 90 above

.09 s .13,16,0.22,27 -Test for failure 24 3 ( Non zero = error )

: Below for 16

17 s ,21,22,0.22.28 # of failures to AR

022 . .23.24.0.01.29 Add tag 24

«24 ., w.,16,90.4,21.31 Mark 16 ; exit to error output ; see 90 above

.16 s ,18,20,0,22,27 -Test for failure 25 3 ( Non zero = error )
Below for 20

21 s ,22,23,0.22,28 # of failures to AR

23 o ,24,25,0.01.29 Add tag 25

25 . w.20.90.4.21,31 Mark 20 ; exit to error output 3 see 90 above

«20 s ,23,26.0.22,27 -Test for failure 26 ; ( Non zero = error )
Below for 26
.27 8 ,31.32,0.22.28 # of failures to AR

.32, ,33,34,0.01.29 Add tag 26
.34 . w.26,90.4,21,31 Mark 26 ; exit to error output ; see 90 above

-26 8 ,28.29.0.23,27 -Test for failure 27 ; ( Non zero = error )
Next page for 29

<30 s .32,33,0.23.28 # of failures to AR

«33 . .36.37.0.01.29 Add tag 27

«37 . w.29,90.4,21.31 Mark 29 3 exit to error output ; see 90 above



.29
.38
.39
42
W47
.68
.77
.28

45

<46

«50
.60
.31

.53
.61

.Y
.63
.65
.82
.62
+67
.78
.86
.66

74

>

.31,38.0.29.31
.41.42,0,23,31
2
7

ol

2
.01.29
«28.20
.01.28
.01.29
.28,27

»58.61.0.28,01
.64,47,0,23,31

+56.62,0.20,27
.64,65,0,20,28
«74.82,0,01,.29
w.62.90.4,21,31
+65.66,0.20,27
.69,78,0,20,28
.82.86,0,01,29
vw.66,90,4,21,.31
«70,73,0,20,27

.78,98.0,20,28

QVERFLOW

Reset overflow
Clear

Clear

Clear Line 20
1/4 to ID,1
3/L to PN,1
Divide

Test overflow ; ( No overflow = error )
“Below for 41

Running tally of f ailures to AR
Increment failures

Restore

Clear

1/L to ID,1

3/L4 to PN,0-1

Divide ( T# = 55 )

Test overflow ( Overflow = error )
Below for 18

Running tally of failures to AR
Increment failures

Restore

=3/l to ID,0=1

1/2 to PN,0=1

Divide

Test overflow 3 ( Overflow = error )
Below for 50

Running tally of failures to AR
Increment failures

Restore

# of trials to AR

Subtract 1

Test for end of test

Restore remaining # of trials
Clear ; reenter at 47 above

-Test for failure 28 ; ( Non zero = error )

Below for 62

# of failures to AR

Add tag 28

Mark 62 ; exit to error output ; see 90 preceding page

~Test for failure 29 ; ( Non zero = error )

Below for 66

# of failures to AR

Add tag 29

Mark 66 ; exit to error output ; see 90 preceding page

-Test for failure 30 ; ( Non zero = error )
Next page for 73
# of failures to AR

Page 80
Test v

Line L



.98
.u2

o 73

.75
.80
.81

.76
«u5
.35
.03
.02

Line
«05
03
u7

8 .77.80.0.15.31 Punch switch off ; read tape
. +80.80.0,28,31 Test ready
o 83.00,6,21,31 Exit to Line 19,00
8 .78,u5,0,01,28 Punch switch on ;
« +20,35,0,28,01 Initialize # of trials ;
e +52,03.0,28,01 " " "
. +58.02,0,28,01 " " "
. .04.42,0,21,31 Reenter test at Line O, L2 j
Os Line 2: Line 3:
0000000 003 000zzu2 ~03 0000022 Format
0000022 Unused Loc. for test ID
829xvwb Bale 13 ¢87 ou? .18 -353548w Bal.
Line 1:
1700000 1200000 1600000
8000000 600000 w000000 8000000
3000000 1900000 1300000
1100000
8000000  0000000O
1000
2900000 u000000
1000000 19 0000000 =
w000000 2800000 500000
uC00000 0000000 8000000 -
4000000 80G000
400000
19 w000000 0000000
1800000 1500000 19
4000000 300000
-zlvy2zw  z7vy2zw
vwvv026  wO00DQ0 -
- 34w2vz - 24w2vz 2700000
200000 100000 2600000
z0860ub
55940v9 ‘900000 2500000
2400000 1 19
2300000
1400000 4000000 0000000
2200000  u480690 - 2100000
2000000 700000 w000000 000000Q

OVERFLOW

+99.u2.0,01.29 Add tag 30

we73,90,4.21,31 Mark 73 ; exit to error output ; see $0, page 79
«74,75.1.17.31 Ring bell ;

test punch switch

0000019 to AR

( AR overflow )

( PN

L]

( Divide overflow )

see page 72

Line 4:
Unused loc.

Page 81
Test v

Line L

.07 .11 .36 .43 .49 .57 .58

.64 .69 .70 .71

.72 .83

Noter All blank locations
are unusedy zero entries
have been typed where zero
is used by program,



.00
01
04
106
W07

10
.13
14
15
16

.09
«u0
.98
99
+ul
.60
.11
.18
.19
21
022
25
.28
.33
35
36
.38
.37

.02

«26
.30
«40
42

o&5
«50
oS4
.64

.63
73
.78
o 46
072

29

8 uooloolooolgooo
[ ] .0300400021031
s ,05,06,3,00,28
. “00700701-00029
« .08,09,0,28,27
8 .,12,13,0,06,31
« o13.,13,0,28,31
. +16,15,0,15,31
+ +15,15,0,28,31
[} 018.00d6521.31
8 09800004000025
. QOOOUI14.25000
s( .02,18,0,21.31
s( .03,18,0,21,31
s .17,60,0,00,28
. .03,11,0,00,03
. .13,18,0,08.31
. .18.18,0,28,31
L] ‘20021l0000.21
¢ +22,25,0,00,21
s (u.64,72,0,02,27
s .28,28.0.23.31
. u.33,33,1.26,22
. +34,35,0,00,28
. U.36,36.0,28,02
. +37.38.0.00,28
. +40,02,0,31,31
s (u.64.63,1,26,02
s .,04,08,0,22.28
¢ ¢24,26.,0.00,29
. .28,30,0,28,22
. +32,40,0,21.28
. +41,42,3,00.29
. o43.44,0,28,27
s .48,50.0,28.21
. +54,64,0,00,20
s( .04,08.0.22,28
s .02,33,0.20.00
s .,02,02,0,21,00
8 .77.78,0,22,28
e +24,46,0,00,29
. +49,72,0,28,22
. U.73.29,0,02,27

.31,81,0,22,28

AR AS SOURCE OF COMMAND

Line 19 to Line O

Exit to Line 0,04

Clear and subtract summation of Line O from AR
Add all Line O

Zero test ARj ( Non gero = error )

Below for 09

Read back

Test ready

Read tape

Test ready

'Exit to Line 19,00

f key 1link to ID,Qel

T key 1ink to Line 0,0-1
)T key link to 18 below
)T key link to 18 below
wwwwOl2 to AR :
Format to L3,03

Type test tag

Test ready

# of trials to Line 21,0
Test command to Line 21,2
)Test command

Clear

Clsar Line 22

2222222 to AR

Fill Line 2 with z's
Command to AR

Page 82
Test w

line O

-Obey AR; see below for 63 and proper return from AR

JFrom AR at 02§ clear Line 2, 03 through 63
Enter error loop; control not transferred to AR;
running tally of failures to AR
Increment failures
Restore
# of trials to AR
Subtract 1
Test for end of test; zero = end of test
Next page for Lk
Restore remaining # of trials
Command (Line 0,54) to Line 20,2

)Same as 02 above
Reinsert command 02; reenter at 33 above

Proper return fram AR; Line 21,2 to Line 0,02; see

22" above; zero test Line 2, 03-63; (Non zero=error)

Running tally of failures to AR

Increment failures

Restore

Zero test all Line 23 ( Zero = error ); to 30 above
if non zero

Running tally of failures to AR



.81
.31

bl
oS5l
032

«53
57
«39
«65
«66
e52

077
«82
«67
75
o716

+86
91
«55
.84
.85

.97

.96

«05
12
o17
03
.20
o34
ol1
2l
47
«58
«83

‘.u
n

AR AS SOUHRCE OF COKMAND

o o
o o
w o
oW
o o
W W
NN =
. o

e » o o ® o o o o 0
. L]
cc o
W -
L] L]
(=) (=23
~
L] *
(=]
.

e o o o @
.
ne
[=)}
Y
wv
Uy -
.

s .99.18,0,21.31

8 .98.15.0.15,31

-uz98yy8 LO Sum
uz98yy8 Nege Sum
wuiw012
0000022
0000032
2242222
0000001
0001000
0004400
1000000
2000000
3000000
0010001 Bel,

Increment failures

Restore; go to 30, preceding pege

End of testy error format to Line 23,3
Error formet to Line 3,03

-Test for failure 13 ( Non zero = error )
Below for 52

# of feilures to AR

Add teg 1

Type error indication
Test resdy
Skip to 52
-Test for failure 2; ( Non zero = error )

Below for

# of failures to AR

Add tag 2

76

Type error indication
Test ready
-Test for failure 3; ( Non zero = error )
Below for &

# of failures to AR

Add tag 3

Type errvor indication
Teat ready
Ring bell; test punch switch

Punch switch onj reenter at 18 preceding page

Page 83
Test w

Line 0

Punch switch off; read tape; go to 15 preceding page

Unused Loc,

023
27
«39
oli3
che
0’19
0h6
W61
62
«68
069
«70
o1l
o719

«80
o87
«88
89
«90
92
093
N
95
.“2'
ou3
ol
o5

w7



.00
.01
.04
.06
.07

.11
.12
.13
14

.09
.15
.02
.08
.16
.17
.18
.20
.21
.22
.23

.26

«25
027
.29
.30
.31
.32

.35
<24

.34
.36
.37
.39
. 40

43
.33

42
b
o 45
46
47
<48

e o e O

e o o o W

e o o o o o o o o e WM

e o o o e I O

2

©

e e o o

e o o o o W

MARK EXIT

u,01.01.0.19,00 Line 19 to Line O
.03,04,0,21.31 Exit to Line 0,0L
«05.06,3.00,28 Clear and subtract summation of Line O from AR
u,07,07,1,00.29 Add all Line O
.08,09.0,.28,27 Zero test AR t (Non zero = error)
Below for 09
.12,11.0,06.31 Read back
.11,11,0,28,31 Test ready
.14,13,0.15.31 Read tape
«13.13.0.28,31 Test ready
.16.00,6.21,31 Exit to Line 19,00
u.10,15.0.05.06 Line 5 to Line 6 ; ( Interrogator routins )
«41,02,0.00.28 xxx010 to AR ; (Test identification)
.03.08.0,00.03 Format to Line 3,03 ; 0000022
«10.16.0.08.31 Type xxxx(010
«16.,16.0,28,31 Test ready
.19.18.0.15.31 Read tape
.19,20,3.00,28 Clear and subtract summation of Line 10 from AR
.20,20.0.28.31 Test ready
u,22,22,0,19.10 Line 19 to Line 10
u,23.,23,1.10.29 Add all Line 10
«24,25,0,28,27 Zero test AR § (Non zero = error)
.28.16.0.06,31 Read back ; go to 16 above
e27,27,0,15.31 Read tape
+28.29,.3.00.28 Clear and subtract summation of Line 8 from AR
¢29,29.0.28.31 Test ready
u.31.31.0.19.08 Line 19 to Line 8
u.32.32,1.08.29 Add all Line 8
«33.34.0.28.27 Zero test AR ; (Non zero = error)

Below for 34
37.24,0,06,31 Read back
024424,0,28.31 Test ready ;3 go to 25 above

«36.36,0.15.31 Read tape

«36.36,0,28.31 Test ready

«38.39.3.00.28 Clear and subtract summation of Line 19 from AR
u.40.,40.1.19.29 Add all Iine 19

.41.42.0.28,27 Zero test AR ; (Non zero = error)

Below for L2
+45.33.0.06.31 Read back
+33.33.0.28.31 Test ready ; go to 3k above

u.43.44,0,19,01 Line 19 to Line 1
u,45,45.0.19.02 Iine 19 to Line 2
u.46.46,0,19.03 Line 19 to Line 3
u.47,47,0.19.04 Line 19 to Line U4
u.48,48.0.19.05 Line 19 to Line §
u.49.49.0,19.09 Line 19 to Line 9 ( Temporary Line O storage )

Page 84
Test x

Line O



49
.So
51
«52
«53

54

«55
«56
«57
«58
«39
.60
+61
.62
.63
.64
.65
.66
.67
.68
.69
.70
W71
72
.73
74
o75
o76
77
.78
.79

.81
.82
.83
.84
.85
.86
.87
.88
.89
.90
.91
.92
.93
.94
.95
.96
.97
.98
.99
.u0

L]

~

-

.

O
e W

.

.08.09
«86,ul,0,08,09

Page 85
Test x

MARK EXIT
Line ©

All commands of this sequence are for placement
of cormands used in mark exit test ; dooumentation
of the commands involved begins with 91 on next page,



.ul
«u2
u3
Jub
«u5
.ub

.01
.02
04
.15
.06
«26
.39
.51
.08
.63
«65
.11
072
.12
.85

<99
.29
.32
.50
<34
<37
.97
<49
<46

.91
~u2
.ud
.05

.09
.14
.16
.21
.23
«25
28 (
.30
.35
37 (
040
042
47
«52

/]

«88,u2,0.08.04
«90,u3,0,08.01
«93.u4,0.08,05
«95.,u5.,0.08,01
.u0,u6,0,08,01
u,u7,01.0,08,00

.ul,u2,0,10,.23
u4,u5,6,21.31
u,05,05.0,10.23
.,07.07.0.21.31
.09.09,.1.21.31
.11.14,.2,21.31
.16016.3.21131
u.,21.21,0.,10.23
«23.23.4,21.31
e25.,25.,5.21.31
027.28,7.21.31

03063046421.31) From L23

u,35.35.0.10.23
e37.37.7.21.31

Page 86

Test x
MARK EXIT

All commands of this sequence are for placement
of commands used in mark exit test 3 documentation
of the commands involved begins with 91 below

From IO j error lockup command to Line 23,1
From LO j exit to Line 19,u5
From L19 3 error lockup commands to Line 23
From L19 ; exit to Line 0,07

From LO ; exit to Line 1,09
From L1 3 exit to Line 2,1}
From L2 ; exit to Line 3,16
From L3 ; error lockup commands to Line 23+ return com,
From L3 ; exit to Line L4,23
From LL ; exit to Line 5,25

From L5 ; exit to Line 23,28
3 exit to Line 19,30
I'rom L19 ; error lockup commands to Line 23+ return com,
From L19 j exit to Line 23,37

¢39.4005621.31) From L23 ; exit to Line 5

o42.42,4,21.31
ob4bo47.3.21.31
u.e52,52,0.10,23
«54.54.2,21.31

0
From LS ; exit to Line h,ﬁz
From L4 ; exit to Line 3,47
From L3 3 error lockup commands to Line 23
From L3 3 exit to Line 2,54



71
74
76
79
.81
«86
.88
.90
.93
«95
«u0
°

ubh 8
01 (
.03 s
13
. 18 8
.20 s

O me @00 ®De D

”~~

096.96,2,21,31
098,98,2,21,31
ul,ul,4,21.31
u3,uld,. 4, 21,31
u.09,10,0,10,23
12,12,7,21,31

MARK EXIT

From L2 3 exit to Lino 1,56

From L1 3 exit to Line 0,59

From L0 ; exit to lLine 19,61

From L19 j error lockup commands to Line 23
From L19 ; exit to Line 19,68

From L19 3 exit to Line 1,70

From L1 j exit to Line 1,53

From Ll 3 exit to Line 3,75

From L3 3 error lockup commands to Line 23
From L3 ; exit to Line 3,82

From L3 ; exit to Line 5,84

From L5 3 exit to Line 5,87

From LS 3 exit to Line 19,89

From L19 3 error lockup commands to Line 23
From L19 3 exit to Line 2,96

From L2 j exit to Line 2,98

From 12 § exit to Line L,ul

From Ll j exit to Line L,u3

From L4 3 error lockup commands + return com, to 123
From LL 5 exit to Lins 23,12

014el547421431)From 123 5 exit to Line 23,15
01761740421431)Fram 123 § exit to Line 0,17

«19.22,0,21.31
u,31,31,0,10,23
«33.33,2,21.31
¢35.36.5.,21,31
«38,38,0,.21.31
«40.43,3.21.31
u.48.48.0. 10.23
«50,50,7,21.31

exit to Line 0,22

error lockup commands to Line 23

exit to Line 2,33

exit to Line 5336

exit to Line 0,38

exit to Line 3,43 o
error lockup commands + return com., to 123
exit to Line 23,50

From 10

From L3 ;

¢52453,1421431)From L23 ; exit to Line 1,53

e55.55.4.21,31
.57.60.6.21.31
u.70.71.0,10,23
e73.74.,3.21.31
e76,76,6,21,31
e78.79.,4.,21.31
.81.81.0,21.31
u.86,86,0,10,23
.88.88.4,21.31
.90.90,1,21,.31
«92,93,5,21.31
«95.,95,1,21.31
u,u0,u0,0,10,23
u2.7.21,.31

From L1 3 exit to Line 44,55

From Ll 3 exit to Line 19,60

From L19 3 error lockup commands to Line 23

From L19 g exit to Line 3,74

From L3 ; exit to Line 19,76

From L19 3 exit to Lines 4,79

From L4 3 exit to Line 0,81

From LO ;3 error lockup commands to Line 23

From 10 3 exit to Line 4,88

From L4 3 exit to Line 1,90

From L1 3 exit to Line 5,93

From L5 j; exit to Line 1,95 )
From L1 3 error lockup commands + return com, to L23
From Ll ; exit to Line 23,u2

eUs,e

.ui\. 02421,31)From L23 3 exit to Line 2,ul

ou6,01,7,21,31 From L2 ;3 exit to Line 23,01

¢03403¢3421431)From L23 ; exit to Line 3,03
u,13,13,0,10.23 From L3 ; error lockup comnands to Line 23

«15.18.0.21.31
«20.20,5.21.31
«22,27,2,21.31

From L3 3 exit to Line 0,18
From LO ;3 exit to Line 5,20
From L5 ; exit to Line 2,27

Page 87

Test x



Page 88

Test x
MARK EXIT
.27 s .29.41.6.21.31 From L2 3 exit to Line 19,41
«41 8 u.,56.57.0.10.23 From L19 ; error lockup commands to Line 23
«57 . .59.62.5.21.31 From L19 ; exit to Line 5,62
.62 8 .64.64.3.21.31 From L5 ; exit to Line 3,6l
.64 s .66,67.1.21.31 From L3 ; exit to Line 1,67
67 s .69.69.6.21.31 From L1 ; exit to Line 19,69
.69 s u.74.77.0.10.23 From L19 j error lockup commands ¢ return com., to L23
.77 . .79.83.0,21.31 From L19 ; exit to Line 0,83
.83 s .85.85.7.21.31 From LO ; exit to Line 23,85
085 ( .87o92.h.21.31)From 1423 H exit to Line h’92
.92 8 .94,u6.2.21.31 From L § exit to Line 2,ub
»u6 s u.17.19.0.10.23 From L2 3 error lockup command to Line 23,0
.19 . .21,24.0.21.31 From L2 ; exit to Line 0,2L
<24 8 ,27.44.0.22,27 -From LO 3 test for end of test j zero = end of test
Below for LL
45 8 .47.58., 2.28 i of trials to IX

8.,0.2
.58 o+ .74,78,3.10.29 Subtract 1
.78 . .79.91.0.28.22 Restore remaining # of trials ; reenter at 91, page 86

44 8 u.45,56,0.10.00 End of test 3 Line 10 to IO
.56 s .57.57.1.17.31 Ring bell j test punch switch

.58 85 .59.75.0.10.22 Punch switch on j initialize # of trials
.75 u.76,45.0.09.,00 Line 9 to Line O 3 reenter at L5 above

.86 .88.60.0.,15.31 Read tape
.60 .60,.60,0,.28,31 Test ready

.57 8 u.58.86.0.06.05 Punch switch off j; reestablish Interrogator in L5
.61 . ,63.00.6.21.31 Exit to Lins 19,00

Notes Error lockup commands not documented; see text



.00
.01
04
.06
.07

.10

.11
.12
.13
14

.09
-u0
72
73
ul
.16
.08
17
.18
.60
.20
24
25
«26
27
.28
«29
41

.50
.46
b

43
o34

.30
«35
.37

«40
54
48
W42

«53
«35

(.03.1

-mm-mmoo.-...umm.m
o~

e72,u0

«.00,ul.
7
7

6
.03.08,0,00,03

7

7

4
0
0

.u7.1 00000|28
0
0.08.31
0.2
0

«28

E
®
'S
(o)
L ]
w
o
L ]

o41.54,0,22,28
«36,48,0,00,29
049.4100028.22

«46.52,0,22,27

«54.,55.0,

22,28
«56,57,0,00,29

Page 89
Test y

RETURN EXIT

Line O

Line 19 to Lins O

Exit to Line 0,04

Clear and subtract summation of Line 0 from AR
Add all Line O

Zerotest AR; ( Non zero = error )
Below for 09

Read back

Test ready

Read tape

Test ready

Exit to Line 19,00

£ key link to ID,0-1
T key 1link to Line 0,0-1

.0.21,31)F key 1link to 17 below
.0.21,31)F key 1link to 17 below

Yyyy0l0 to AR
Format to Line 3,03

Typs test tag

Test ready

Grror format to Line 22,3

Error formet to Line 3,03

Clear Line 22,1-2; # of trials to Line 22,3
Error link to AR

Mark exit command to AR

Insert mark exit command in Lins 1,40
-Mark LO; exit to Line 0,50

0
1.31)-Mark exit command
8
1

# of trials to AR
Subtract 1

Test for end of test; zero = end of test

Below for L2

Restore remaining # of trials

Return command; control should transfer to Line 1,L0
Line 1,40 = w.[0,50.0,21,31; reenter LO at 50 above
Line 1 entered at incorrect point; tally of errors to AR
Increment failures

Restore; go to L1 above

Control retained by Line O when return command givens
Running tally of failures to AR

Increment failures

Restore; go to L1 above

-End of test; test for Failure 1; (Non zerowerror)
Next page for 52

# of failures to AR

Add tag 1



«57
.51
«32

.63
+66
.68
.61

Page 90

Test y
RETURN EXIT
Line O
+59.51.0,08.31 Type error indication
«51.51.0,.28.31 Test recady
¢53.62.0.22,27 -Test for Fatlure 2; ( Non zero = error )
Below for 62
¢65.66.0.22.28 # of failures to AR

6.0,22,
8.0.00,29 Add tag 2
+70.61.0.08,31 Type error indication
1.0.28.31 Test ready
«70.1.17.31 Ring bell; test punch switch

«73,17.,0.21.31 Punch switch onj reenter at 17, preceding page
«72.,13.0.15.31 Punch switch off; read tape; go to 13, preceding page

=790y247 1O Sum Unused Loc,
7907247 Nege Sum 02 458

Yyyy0l10 15  o59 Note: All unused locations
0000022 31 6L have halt commands,
0004400 032  L65

0000000 o33 W69

0000000 038 oTh=e79

0000032 39 o81=e99

0000001 U7 u2=qub

0001000 ol9

1000000

2000000



.00
.01
.57
.61
.81
.85
.90
JI1
«92
.86
.87
.63
.71
.88

«95
.98
.99
.u0
«ul
«u2

94
.08
+20
022
.80
«32
.34
J4b
.50

49
.51

W4l
43
47

.02
.05
.09
.13
.15

« 24
.26

.30

023

B

¢ * W UWMe ¢ ¢ ¢ o o W o

Page 91

Test 2

CONTROL S.JTiCH
Lire O

u,01.01,0.19,00 Lixnz 19 to Lii: u
.03.57,0,21.31 Exit to Lino U,57

«59.61,0,00,28 2222013 to it

.03.81,0.00.03 fR fornzt to L3,03

.83.85.0.08,31 Tyge test tag

+86.90,4.00.25 £ kuy 1ink to ID,0-1

+90,90,0.28.31 Test recady
u.92,92,1.00,29 Add all Line O

.00.63.4.25.00'£ key link to Line 0,0=1
(.02.94.0.21.31)£ key link to 94 below
(+03.94.0,21.31)f key 1link to 94 below

«66,71,4,00,25 .Error format to ID’O.]-

.02,88,4,.25,03 Error format to L3,2=3

+90.94,0,28,27 Zero test ARy ( Non zero = error )

Belowr for 9L

+97.98,0.08.31 Typs erroneous summation of Line 0

+99.99.0.17.31 Ring bell

+ul,u0,0,16.31 Halt

«u2,ul;.0,06,31 Read back

.ul,ul,0,28,.31 Test ready

«u4,00,6,21.31 Lxit to Lins 19,00
u.00.08,0,00.20 00003y0 to Line 20,03 000001z to Line 20,2
u.,23.80,0,00,21 Basic transfer commands to Line 21,0 and Line 21,2
(+55,02,1.00,00)Basic comnand; Bi(0,26) to Ai(0,26$ at 55 + 121(0,26)
(+55.41.1,00,00)Basic command; Ai(0,26) to B1(0,26) at 55 + T2i(0,26)
u.35.44,0,00.23 Arguniant store command to 1L23,0; return com, to L53,2
(+55,02,4,28,00)Store comnand for argument
(.04,49,0,21.31)Return command

+48,50.0,00,28 frgument to AR

¢32.52.7.21.31 Exit to Line 23,52 for storage of argumentj return at L9

+50.51,0,21.28 Command to ARj; Ai to Bi

.53.53.0,31,31 Obey AR

«42.43,0,00,29 B + 1

+46.47,0,28,21 Restore modified command

+48,51,0.21,.28 Command to AR; Bi to Al 3 to obey AR at 51 above

.04,05.0,00,29 B + 1 .

.08.09,0,28,21 Restore modified command

.10,13,0.31.28 Extract B ; store in AR; ( B as destination)

«14.15,3.00,29 Subtract 0000005 from AR

«16,23,0,28,27 Is B = 5 ? ; see below for 23

+25.26.3.00.29 Subtract 0000016 from AR
+28.29.0.28,27 Test for limit; next page for 29

«32.49,0.28,.28 Return to 49 above

24,27,0.21.28 B = 5; Line 21,0 to AR



.27
.35
.37
.39
o45

.29
.33
.36
«40
.60
.66
.70
74
.78
.96
.21

052

«53
<56

.65
.68

.64
.76
.82

.11
.16

Ok

L] . . L] .

s 3.0
. .34.36.0.30.2941 + 1 to BO at 55 + T2{4 + 1)
o 438.40,0,28.21Restore modificd coimand
+ +56.60.0.30.28 Extract cosmand less B
. .62,66.0,00.29Bp to ALl + 1 at 55 + T2(i + 1)
« +68.70.0,28,21 Restore modified command
o «72.74,0,00.28 0200001 to AR
e +76,78,0,23,29 Modify argument store commandy T + 23 D + 1
e ¢80.96.0.28,23 Rzstore modified command
« +19,21.1,00.29 Add limit commznd to ARj 65.024)1,28,05
¢ +22,52.3.28.27 Test nege. zeroj test for destination S
s .31.33.0.00.28 Dest, = 5 at T = 65; 0200020 to AR3 go to 33 above
8 .54.,56,1.00,29 Add dumny; =2w00016
o ¢37.64.,3.28.27 Test nege zero; i.e. test for dest, 27 at w9
At limit (nege zero), go to 6l below
§ 467.68.1.26.28 Argument to AR; complement if negative
e 70,72.7.21,31 Exit to placemsnt of argument; sees 32 preceding pge
s .65.76.1.26.28 A1l transfers completed; argument to AR
. +48.82.3.00,29 Subtract initial value of argument
. +84.,10.,0.28.27 2ero test AR; ( Non zero = error )
Below for 10
s .13,16.4.26.28 Erronesous argunent to AR
. .18.06,0,08,31 Type error indication
. .06,06.0,28,31 Test ready
. .09,10.0,28,28 Skip
e o11,17,1,17,31 Ring bell; test punch switch
s ,20,94,0,00,00 Punch switch on; reenter at 94 preceding page
8 .19.17.0.16.31 Punch switch off; halt
Unused Loc,
2227043 Test tag +1i 0000005 ol2
0000022 025 0000016 «38
whli6395 (1'st bit=format) 28 0000020 J16
800000L «31 0200020 58
00003y0 «62 0200001 8L
000001z 72 0200001
zu0zuOz o5l =2w00016
0000001 ¢97 33ufwux Bal,
0000020

CONTROL SWITCH

+28.35,0.00.29B + 1 ( Source )
«36.37.0.28,.21 Restore noditficd comnand
.38.39.0.21.28Linc 21,2 to AR
042.45.0.00,29B + 1 ( Deztination )
«46.49,0,28,.21Restor:2 modified command

.31.3 .0,00,28 0200020 to AR

Page 92
Test 2

Line O



Page 93

Line ©
PHOTO READZER

. s u.01.02.0.19.00 145s
101 5 u:02.02.0.19.00 Tins 13 to Lino 0
02 ., .16.,04.0,21.31 -4t to Line 0,0L
004 8 .07.07.0.23.31 Clcar
.07 . .08.09.1.25.28 (Clcar AR
.09 . u,10.10.1,00.29 Add all Line 0
10 . .11.12.0.28.27 -Zcro test AR j ( Non zero = error )
Below for 12
.13 s ,14,06.0.17.31 Ring bell ; probable read-in error
.06 , .08,14.0.16,31 Halt
14 o« .16.15.0.06.31 Read back
15 o .15,15.0.28.31 Test ready
.16 . ,18,17.0.15.31 Read tape
17 . .17,17,0.28.31 Test ready
.18 . .20,00.6.21.31 Exit to Line 19,00
.12 s ,19.20,0.00.28 Test idontification tag to AR ; 0000009
.20, .02,05.4.00.03 Fori:at to Line 3,2-3 ; =8w0C000, 100L2vz
.05 ., .07,08,0,08,31 Typz. 0000009
08 . .22,50,4.00.25 f key 1link to ID
30 . .,00,24,4,25.00 T key link to Line 0,0-1
22 s( .02,24.0,21,31) T key link to 2l
.23 s( .03,24,0.21,31) 1 key link to 2l
24 8 ,24,24,0,28.31 Test ready
.25 . .28,28,0.23.31 (lear
-28 . .32,33.1.25,23 (Clear Line 23,0
«33 . .35.51.0.12,31 Gate type~-in
.51 ., ,53.51.0.28.31 Tost ready
e52 4 .52,57.0,23.27 Zero tost Line 23,0
+57 '8 u.64.,88.0.00.21 Format 1 to Line 21 ; ( 29 digit , CR )
-58 5 u.72,88,0.00.21 Format 2 to Line 21 ; ( 7 digit tab etec, )
88 . u.04,26.0.21.02 Format to Line 2,0-3
«26 . u.31.27,1.25,23 Clcar Line 23
.27 . u,28,21,1,25.19 Clear Line 19 5 note delay
.21 . .23.38.0.15.31 Read tapo Constantss Unused Loc,
.38 ., .38.38.0.28.31 Test ready o19 0000009 36
«39 . u.40,41.,0,19.16 Line 19 to Line 16 003 =8w00000 37
41 . .42,43,1,25,28 Clear AR 02 100L2vz .75
43 . u,44,48,1.16.29 Add all Line 16 «63 0000000 78
48 . ,02,44,4,00,03 Format to Line 3,2-3 062 0000000 <79
44 . .46,46,0,08,31 -Type chock sum 61 0000000 .87
46 . ,46.,46,0.28.31 Test ready 060 LLO000O 97
o471 o .49,92,0,06.31 Read back 71 800000x
.92 . .92,92,0.28,31 Test ready «70  000003L
«93 . u.94,94,1,25.19 Clear Line 19 069 00000x0
094 . u.99,u6,1,25.23 Clcar Line 23 68 0000110
u6 ., ,00.,80.0.15.31 Read tape ol 0001021
.80 . .80.80,0.28.31 Test roady «56 0110000
.81 ., u,82,82,0,19.17 Lina 19 to Line 17 035 1400000
.82 . .84,84.0.06.31 Read back 66 0400000

u2

9124774 (Balancing Constant)



.84
.90
.86
.ud

.u0

.ul

.30
.36
.29

.40
45

.55

.53
.76
.77
.11
.31
42
.49

.98
.99
.ul
.32
.59

.83
.91

.64
.67
.72
4

.89
.95

.86,90.0.00.26
.92.“5.1. 26. 28

Page 9

Line
PHOTO READER

Basic pickup command to PN,0
Basic pickup command to AR

o u.24.w0.0.16.20 )Basic pickup ; Line 16 to Line 20 ; start 0=3

8

8

wn 0

[ ] e o . m

+u7.,u7.0.31.31
ou40u5‘0000¢29
u,u6,29,0,30,27

©.35.36.0.20,22
u.41.55.0.21.20
u.34.34,0,20,22
u,39.40,0,21.20
u.45.45,0,22,21
u.50,54,0,30,27

«56.53.1.17.31

+56.76,0,00,28
.76,76,0,28,.31
.03.,11,0,28,03
.12,31.1.26.28
.35.42,3,00.29
o 44,49,0,08,31
w.83.98.0.21,31

.98.98,0,28,31
u,u0,u3.1.25.19
u.00,32,0.22.19

.34,59.0,09,31

.61,60.0.20,31

u.88.91.0,20.22
w.54.98.0.21,31

+55.64.1,26,27
.66.67,1,00.30
.68.,72,1,26.28
«73.74.3.00.29
«75.89.0.28.27

.93.95.0.00,26
.96,u5.0,00,28

.68.92,0,23.31

Execute pickup command from AR
Modify pickup command ; N+l, S+l , D+l ; to obey AR

Test for pickup ; ( Non zero = error )

Skip to error program below at 55
Line 20 to Line 22

Line 21 to Line 20
Line 22 to line 21
Test for dropout ; ( Non zero = error )

Ring bell; test punch switch ; if punch switch on,
skip error typeout; go to 5L below

Format to AR ; 0110000

Test ready

Format to Line 3,03

Pickup command to AR ; see 86 above

Subtract 1400000

Type T # ( Tag )

Mark 83 ; exit to output routine

Test ready

Clear Line 19

Line 22 to Line 19, ul-u7, i.e, standard or erratic inf,
Type standard information on first pass and erratic
Return command on second pass .

Line 20 to Line 22 ; i,e, erratic information
Mark 5L 3 exit to output routine ; see 98 above
Test flag , PN,1 ; see below for 65
Increment pickup command j; + 0LOOOOO
Modified command to AR

Subtact 1imit command ; ( ¢00e4W0e0e16420 )
Test for limit ;3 go to 90 above if non zero

Flag to PN,1

Last pickup command to AR ; ue204W0,0,16,20

execute pickup ; see u5 above

End of test loop ; clear and go to 92 for next pass ;
see preceding page for 92



.00
.01
04
.05
.11
.06
.07
.09
.10

.16
.17
.18
.19
.21

022
.23
o 24
«25

.44
45
+4b
26
.u3
.27
.28
+u2

.29
«39
«40
W4l
.30
.31
«32
34
.33
.35
236
.37
.38

Page 95

s u,01,01.0,19.04 Line 19 to Lins L
. .02,04,4.21,31 Exit to Line L,0l
8 .11,05,0,04,28 £ key link to AR ; see 1l below
.« +00.06,0.28,04 T key 1ink to Line L,00
8(u.16.16.,0.04,22)Tine 19 format to Lins 22; go to 16 below
s .02,07.4,04,03 AR format to Line 3,2-3 ; =8w00000, 1000000
+ +08,09,0,04.28 0000008 to AR
o +11.10,0,08.31 Type 0000008
« +10,10,0.28.31 Test ready 3 to 11 above when ready
§ 43.17.0,04.28 CR format to AR j LL0O0O0OO
. 003.1800028003 CR fomt tO Line 3’3
e «19.19.0,17.31 Ring bell
o u,20,21,0,04.19 Line L4 to Line 19
From Line 19
8 ue27.23.0.29,23 Clear Line 23
¢ ¢25,24,0,12,31 Gate type-in
o +24,24,0,28,31 Test ready ; see below for 20 ; 1.2, slash entry
e 426.44,4,21,31 Exit to Lins L,Ll
From Lins L
s .46,45,0,08,31 Type Carriage return
o ¢45.45.,0.28,31 Test ready
« 00,26,0,00,00 Idle
e Ue27,u3,0,29,19 Clear Line 19
. u,00,27,0.23.19 Line 23 to Line 19, ul=u?
o u.04,28,0,22,02 Lins 19 format to Lins 2,0=3
« 30,u2.0.09,31 Type Line 19

u2,u2,0,28,31

Test ready ; reenter at u3 above when ready
Enter here when slash typed from 2l above 1

«22,29,4,21,31 Exit to Line 4,29
From Line L @
.31.39.0,00,31 Set ready
.41,40,0,08,31 Type carriage return
+40,40,0,28,31 Test ready
.00,30,0,00,00 Idle
u,31,31.0.29.19 Clear Line 19
u,04,32,0,22,02 Line 19 format to Line 2,0-3
+33.34,0,04,28 Comand to AR j see 33 below
.36,u3,0,31.31 Obey AR
(v.00,35,0.23,19) From AR at u3 ; Line 23 to Line 19, uli=u?
«37.36,0,09.31 Type Line 19
.36.36,0,28,31 Test ready
u.38,38,0,04,19 Iine 4 to Line 19
.39.23,6,21,31 Exit to Line 19,23 3 go to 23 above
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Line O
BLOCK SELECTION = REEL 2

.00 8 u,01,02.0,19.00 Line 19 to Line O
.02 , .,04,05,0,21.31 Exit to Line 0,05
.0l s u,02,02,0,19.00 Line 19 to Line O ; (Test set on entry)
.05 s ,.06,07,0,00,25 Return command to ID,
.06 s (.24.25,0,00,25)Return command; from LO at 22
.07 s .,20,21.3.00.28 Enter loader check ; subtract summation loader from AR
.21 ., u,22,91,1,00,29 Add all Line O (Loader)
.91 ., u,00,08,3.00,29 Subtract Line 0, 92=u7 {Unused locations)
.08 . .09.10.0,28.27 Zero test AR § ( Non zero = error )
, Below for 10
Al s ,12,13.0.00,28 xxxxxx0 to AR
13 , w.19,16.0.21,31 Mark 19 ; exit to error output
.16 s ,03.09.0,00.03 AR format to L3,03
09 , ,11,17,0,08,31 Type error indication
17 . .17.17.0,28,31 Test ready
.18 . .20,19,0,20,31 Return command
19 s .21.19.0.16.31 Halt 3 Incorrect read=in of block selection routine
.10 s .,22,22,0,25,00 Read=in checks ; return command to Line 0,223 execute

return command
.24 8 (.27.36.,0.23.31)Raturn command; from LO at 22 § clear; this command
placed in ID,0 via 06 above

.25 8 .27.27.0.15.31 Read tape (Interrogator routine)

27 . .28.,14,3,00,28 Clear and subtract summation of Interrogator from AR
d4 . ,14,14,0,28.31 Test ready

.15 ., u,16,23,0,19.05 Line 19 to Line 5

.23 . u.24,26.1,05.29 Add all Line 5

.26 . .28,29.0.28,27 Zero test ARj ( Non zero = error )

Below for 29

8 yyyyyy0 to AR .
1 Mark 33; exit to error output; see 16 above

.30 s ,31.32.0 2
.32 . .34.16.0.21.3

33 8 .,34,34,0,17,.31 Ring bell
.34 . ,36.35.0.06,31 Read back
.35 . w.25,17,0,21,31 Mark 25; exit to test ready; return at 25 above

29 8 ,22,22.0,25,00 Return command to L0,22; execute return command
.36 8 .,40,41.1,26,23 Clear Line 23,0

41 ., .43,37,0,12,31 Gate type~in

.37 . .37.37.0,28,31 Test ready

.38 ., .40,42,0,23.28 Line 23,0 to AR

W42 . 43.44.3,00,29 Subtract 0000010 from AR

A4 . .46.46,0.22,31 Test sign

46 8 ,47.36.0.17,31 Ring bellj improper inputj return to 36 above

47 8 .48,49,1,00,29 Add 0000008 to AR
«49 . .51.51.0,22,31 Test sign



«32

.51
.83
64
74

«53
+69
71
W72
.73

.68

54
e35
«56
- e37
-1
¢39
.60

.04
022
o735
«40
50
.86
W77
.18
79
76
W45
.80
«82
.81
85
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Line
BLOCK SEILECTION « REEL 2

8 .53.36.0,17,31 King bell; impropor inpuby rsv.rm to 36 prec. page

8 .52.83.0.23,28 Typed test selection # to AR
« U,96,64,2,28.29 Shift AR 12 bits left; l.e. test # to N# position
¢ ¢65.74.0,00,29 Add dummy ; 002x000 ; Nff = test # + LS
¢ 422,22,0,28,00 AR to Linu 0,22 ; execute do nothing from 10,22;
. branch to test selection
8 .87.69.3.00,28 Test 8 selected; clear and subtract 00000CI frum AR
¢ +71,71.0.1
o 487,72,1.,00,29 Add 0000001 to AR
o« 72,72,0,28.31 Test ready
e +75.68,0,28,27 Zero test AR ; { Zero = end of search); if non zeroj
reenter at 69 above

s .,70,00,6.21,31 Exit to Line 19,00

+61,69,3,00.28 Test 93 subtract0000006 from AR; go to 69 abovs
.62,69,3,00,28 Test uj subtract 0000009 from AR; go to 69 above
+63.69,3,00,28 Test vj subtract 000000x from ARj go to 69 above
.66,69.3,00,28 Test wj subtract 0000012 from AR; go to 69 above
«67.69,3,00,28 Test xj subtract 0CO0013 from ARj go to 69 above
+70,69,3,00,28 Test y; subtract 0000017 fram 4Rj go to 69 above
.88,69.3.00,28 Test 2z; subtract 0000018 from AR; go to 69 above
Enter at OL from Diaper Reel 1 3

u,05,22,0,19,00 Line 19 to Lins O
024,75,0,21,31 Exit to Line 0’75
.40,07,0,00,25 Return command to ID,0; see preceding page,07

8 (.50,25,0.00,25)F "om 10 at 22 ; return command to ID,0; see 25 prec. pPge

8(u.80.86,0.0C,23)Commands to Line 23

o 488.89,7,21.31 Exit to Line 23,89 ; begin memory conditioning

a(u.90.90.2.05.06gFrom L23 at B89; basic transfer via /R command

s( .93.95.0.23.26)From L23 at 903 Line 23,1 to PN,l

s( .39.40.0.00,30)From L23 at 95; + 1L to Sand + 1 to D

s( .42,45,0,21,31)From L23 at LO; exit to Line O,L5

8 .49.80,1,26,23 Modified transter via AR command to Line 23,1

o 81,82.,3,00,30 Subtract limit command from PN,1

+  +83.85.0.26,27 Zero test PN,1 3 ( PN,1 = =0000000 at limit ); to 86 if
8(u.90,90,2,17,18)Limit command non zeroj see above

s .87.69,3,00,28 Clear and subtract 0000001 from AR ; go to 69 above

for Test 8 search

0
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