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In addition to capabilities �r�e�q�t�l�i�r�~�d� 'tor general computing applications, 

control cOPlputing applications require a t'lexible r/o struc.ture to accomodate 

a. variety ot' devices. AS described previously, the I/O capability of the 

D17B is extrePlely versatile. 

For real-tir.,e control applications, the Dl7B Plust be able to accept and 

�p�r�o�c�~�s�s� input data sufficiently fast that the results of this processing can 

be used to influence and control the appropriate �v�a�r�i�a�b�l�e�s�~� The Dl7B vas 

designed to accomplish real-tiPle �C�O�P�l�p�u�t�~�.�t�i�o�n� as re'luired for missile guidance; 

however, the bandwidth of the particular application will dictate the speed 

requirerlent. The D17B per:torI"lec. real-time cOPl.'lunication with external de'rices 

such as veloci:ty meters, accelerOl'leters} a.nd D-A converters to obtain data 

and issue �c�o�~�n�a�n�d�s� necessary for navigaticn} guidance, �t�e�l�e�~�e�t�r�y�)� �a�~�d� control 

functions. 

As indica.ted in the speciz'ications) the D17B ha.s a rr.axirnum I/O data rate 

of 25,600 words per second. Direct data entry is also provided. Rence, .,ithin 

the lirrlts 01' its capabilities the Dl7B' apSJears to be very ap,p!"ol'rhte for a 

variety of 'control and special-purpose a?plications. 

Certain special-purpose applications such as on-line digital data proce::;s-

ing, COMputer interfaCing, peripheral bllfferine;, and data nonitoring �r�e�q�u�i�r�~� 

ve17 little CPU sophistication, �l�i�~�~�t�e�d� aritbmetic �c�a�~�a�b�i�l�i�t�y�)� and perhaps 

lo,",-s"!:leed "OE:rf'or:1.a.nce cOI'roatible with tne Dl7B s"Oecifications. The don.inact ........ .. 
req,ui!T'..ent of' Ilany �s�?�e�c�i�a�l�-�~�u�r�p�o�s�e� computer applica.tions relates to the I/O 

arcbitectu:::-e as is the case for control applications. The iMPOrtance of I/O 

che.anels is particula.rly significant T,lhere data is being transni tted continuously 

�b�e�t�~�l�e�e�n� the computer and peripheral de1Tices. 

On-line d4;ital da.ta. processing often -:-eq,uires that analog ini'OIT:ation be 

con1rerted to digital fOin usin; an A-D converter. 'Ilith t:he 24-bit double 
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precision word o~ the D17B, the output from two l2-bit A-D converters can be 

inputted si~ultaneously under prozram control. The required speed of I/O 

transfers and aritf!..metic for special-purpose da.ta acquisition can be much 

slower than for control applications because real-time analysis and control 

response co~ands are not necessary. Renee, the DliB is flexible enoue~ to be 

used 'in these areas i'ormerly requiring special-purpose computers. As require-

ments change, the D17B can easily be re-progranr~d. In such fields as medical 

research, biolOGical studies, and experimental physics} the D17B can be pro-

graruTled to control the Dlonitorin~J Illeasuring) and recording of a variety of 

quantities such as pres.:i1.:res, flo'" rates, S"tCG, and bear~ rate. AutorJationof 

chern.ical laboratory instru!1ents such as chronatograpns; spectrOl'Tleters a;::tc. 

AutoAnalyzers using the D17B also app-;a;-s feasible. Calcula~ion 01· c"::sired 

paramete1:'S, reco1:'ding of results, and 31's-phic display are appropriate applica-

tions a.reas for this computer.3iIllultaneol.~s l".easurertents 0:'· sp.yeral~c...ua.ntit:les 

are possible through tbe use of sample-and-cold devices) a ~ulti?lexer; and 

a.n A-D converter. 

A I·lexiole, reli&bl~ J !"lobile data. Moni torieg sys te''''', ca::l 02 de-.re loped us ing 

anplifie!'s) sfu"1ple-a::ld-bold devices) rmltiplexers, aealo~-to-diGi~a.l conve!'ters, 

digital voltr1eters, cQ1lnters) C3.T.cis:plays, plott.ers; pror;ra!'1!".able signal 

generators and pc,. .. ·;er supplies, transducers, ar:.d sensors. This cOf':oination 'MiD. 

provide tor the autor.'.atie testing of electronics cOr1ponents} Ie, logic cards; 

complete logic asse",blies, and other devices and circuits. ?rograrr:.r:ted trans-

dueer testing and ~igh-quality data collectionoi' si~nal characteristics such 

as a.nplitude, current, a.nd phase THbien can be eccOf.lplished at high spe.eds ha":ie 

significant advantE!.§;es over I"'.a::l'ual r1ethoe.s. T2ese tecbniqu2s are also' 

applicable to nen-destructive testin~ as enployed in the invento~y of aircraft 
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parts b~sed on the characteristics of the steel as repr~sented by the electrical 

Ol.ltput of spectro~te::--tY"'..?e instru."1ents. 

On-line co~~unication is also an i~por~ant appl~caticcs area to be con-

sidered tor the D17B. A data-concentrati9n buf:er stora~e sT~tem for teletype 

and o~her 10~., speed I/O devices can be de'felop::!d. ?rogra;7"u'lec. Clultiplexiag OI' 

parallel ini'ornatior. tor serial transmssion over a ne.rro,:;-oand cO!11r1Unication 

channel is possible since the ~l7B can provide for chawSiCS the scan rate. 

PTeprocessine for analysis a!C.d cor.~utation by a lar;;;e-3cale conputer ',;ill also 

be an ap~ropriate ccnsi.deration. 
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PROGR'\.H1HNG ~'Hr:~ D17B COMPUTEH 

C. H. Bee}: 
Tulane Un:i.versi ty 

The ).ogi~a.l power 01' genera.l-purpose computers is uniquely coronon to all 

such nachines, but speec1 of execution, mePlory siz~, cost,.- reliapility, and ease 

of C0)1il1lUnic~:tioll (convenience to the user) differ widely. Size and vleight 

limitations, a high c1.egree of reliability and strength, plus program rcquire-

ments dictated a smaD., 510,/7, serial rr.e1'lory for the DJ.'7B. HO\'Tever) I11any 

minicomputers have less than half the menory of the D17B~') 2 Requirerlents for 

real-time operation iJ11ply the need f9r the D17B to sequentially perfo:cm its 

assigned tasks fast enou.:;h s,o that all ta,sl;:s are acc'oY'lpj,ishc=c1 during a given 
7-

period of time and yet Slovl enouc;h to ensure aCClD.'s.te noise.,free COlllputation.·J 

In addition to the usual capabD.itics CO}'lT>lOn to Sl''l8.)J. Genel'aJ.-];.yurpose 

COPlputers, it can be seen in FiGure J. that the Dj./'B has analOG, pulse-ty"peJ 

and serial output systems. Parallel or nultiprocessins such 6.S the sinultaneous 

execution of t\W identical sin,:;:;le-precision add) subtract, orr:1uJtl;pJy in3trL1.ct~.ons 

is atlOtber unusual opera tioroJ. capability. 

The need for store instructions arises frequently because of the nc:;d to 

preserve intermediate results i'lhile some related intervening serie" of opero:tio';:l.s 

is being performed as in the eve..lua:t:Lcn of a general polynomiaL Sil:1ultaneous 

execntion of a. store operation is possi"bj.e on the D17B coincident \-liUl th(~ 

initiation of other operations "lithout requiring an additional instruction. 

The contents of the accuFlulator \-fill be stored in the cha.nnel specified by the 

S.ft' a.Ddreas a.s iD,ustrated j.n Figure 2. 

Instruction and address Flod.ificD.tioD give the program the abiii ty to 

branch to alterna.tive sequences of instructions umler progral'l control a:3 a 

result of calculation", in addition to the use of com1.itional 8.n(1 unconditional 
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Fi gure 2. Fi ag stoj"e instruction sector coding. 
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branchiIll3 instructions . Bit Manipule.-tion is also possible if the a.cculltuJa tor 

is 1l1.a.sked by using the 10Gics.1. ArT!) instruction~ 
'. 

The instruction repertoire listed in Table 1 contains 39 types of machine 

language instructions. Although each type of instruction executed by the D17B 

differs!~rom the others,' the l~incl.s of actions perforneo. occur in a COr:"J!'lon 

sequ~nce. This n!aJ;:es' it convenient to describe the execution of each instruc- . 

tion as being accomplished in the follo~·'ing rive phases \lbic11 ere usually 

COPlll1on to delay-type JllePlories: 

1- Instruction search (IS) 

2. Instruction read (IR) 

3~ Opera.nd search (OS) 

'4. Opera.nd read (OR) 

5. Execute (EX) 

Figure 3 ShO\'[5 that the D17B can perform several of th::~se pha::::t;;;-3 siPlUltan8c,usly 

'With increased ef:ticiency coqpared to s0q,uential opc2'8tion. T~lis i'igure aSS1.U'12G 

Flinimal dela.y cod:i.n~ of ins·tructions \-/hich req:uire e·n E:x~cutiot) t:l;'l':': of OD.e 

. vord t5.Y,e. The advantage of t11:i.s minimized access tj.min.g is that, once a, 

JIliniT'1al delay coded pro.;rar'l is ini tiate.c1., th~ effeci..j.ve CO;;lp}.et:i.on 'L:1.;-:18 of' 

any instruction is, eq,uaJ. to the basic execution til'le of t1:e instruc tion. If' 

r~ndoP1 access adcll'essing \'l,'?re used :1n the D17B, the search op,=rp,tions (IS ancl OS) 

could each req,ui:rc up to 128 ";-IO:t'o. times or cr!c d:i.sk ~revo1ution of 10 rIS. 

};1iniY'la1 delay coa~.ng places the next instruc tic)r1 at a J.oca,tion \lhich will pass 

the z·ea.d head im.i'1.13dia.tely aI'te:c completion 01" the currcn't instruction. 

The '''ord size 1'01' minicQrf',puters ranges :fron 8 to 2h bits. 4 Providing 

Figure h by using a 12-bit 01J'2!rand address field 'is a fea.t"J.re of considerable 

value. A t;n1ica.l t1'lO-arldrcss (unflae~':;c1) D17B inst1'uctiol1 as iJJ.ustra.ted in 

Fic;ure 5 haG three pc..r~s:· 
... 

"' an op. cod.c arK1 t'tTO addresses. One address 



Numeric Code Code . Description -
0020, s SAL Split accumulator left shift 
00 22, s ALS Accumula tor left sh ift 
0021, 2 SLL . Split left word left shift 
00 '26, s SLR Split left word righ t shift 
00 30,. s SAR Split accumulator right shift 
00.32, s ARS Accumulator right shift 
00 34~ s SRL 'Split dgh.t word left shift 
0036, s SRR Split right word right shift 
0060, s COA Character output A 
04 c, s SCIJ Split Compare and limit 
10 c, s TMI 'rransfer on minus 

. 20 c, s, SMP Split multiply 
24 c, s MPY Multiply 
30 c, s SMM Split multiply modified 
34 c, s MPM .Multiply modified 
4002, s· BOC Binary output C 
40 10, s BOA Binary output A 
40 12, s BOB Bimlfy output B 
4020, s RSD Reset detector. 
40' 22, s HPR Halt and Proceed 
4026, s DOA Discrete output A 
40 30, s 

. 
VOA Voltage output A 

40 32, s VOB Voltage output B 
4034, s VOC . Voltage ~)Utput C 
4042, s ANA And to accumu1vtor 
4044, s MIM Minus magnitude 
4046, s COM Complement 
40 50, s DIE Discrete input B 
40 52, s DIA Discrete input A 
40 60, s HFC Halt fine countdown 
4062, s EFC Enter fine cour.tdown 
407-, s LPR Load phase register 
44 .c,s eLA Clear and Add 
50 c, s TRA Transfer 
54 c, s STO Store accumulator 
60 c, s SAD Split add 
64 c, s ADD Add 
70 c, s SSU Split subtract 
74 c, s SUB Subtract 

Table 1. D17B instruction repertoj"re. 
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Figure 4. 0178 instruction word format. 
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Figure 5. Two-address (unflagged) D17B'instruction coding. 
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. 
·identifies the operand which fulfills the same function as the aadress field in 

a, ~ingle address mac?ine; ·the second is the address 1I1ode fiel.d Sp \-Thic,h is usee. 

to specify the address of the next instruction within the active ~emory channel. . . " 

One b~t. (F-flag) in the address mcde field pe:nn1t~ the use of ~wo alternate 

address modes. . .. If the flag bit is OI~J an instruc tion is interpreted e.s a three-. , 

address \orOl'O. A typical three-address (flagged) instruction as i~J.ustrated in 

Figure 6 has four parts: an op code ~nd three addre~se3. one address agai~ 

iden~ifies . the opera nd; . the second is used. to specify the cr.anncl SF in which 

the present contents of the accumule.tor are to be storec.lj the ·third is usec1 

to specify the address Sp of the next instruction.within the next sixtee~ 

successive lIlemory locations in the active chan~el. A prozran in a ·singl.e 

address FJachine is likel.y to require JIluch flore memory thun is required by the 

Dl7B. 

.' In the t~-1o-a.ddress format" the 12-bi t operand address is l'equired fo!' 

~irect addressine of the total memorYJ 7 bits are !equired .to spe~ify the 

address of the next instruction if any sector within th~ active channel is 

allo:ledJ one bit is required for the flag} and the 4 relT')3.:!.n:::i.t~S bits are 

alJ.ocate~ 'for the op code t:ie1d. This livlits the D17i3 to 16 unique h-bi'i; 

codes and a 12-bit 'operand address field. Two of the remaining 4-:bit op codes 

are used :tor instructions that do· not reference nePlory (co~trol.J J.o~icJ I/O 

and ·shifts). A 5:-bi t portion of the operand a.ddres::> field is used as an 

extension of the op cede. 

Considerable expansi~n of the instruction repertoire appears to be 

. possible. Op code 14 io not used", hen~e the addition of one instruction that 

requ1re.s access to nemory could be considered·. Also" there are nUPlerOU5 unused 

5-bit op code extensions .,hich could be considered. 
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Compiler routines which have the advs.ntage or reducins prograrom:l,ng effort 

are' not currently available for the D17B. The reiati ve it!effiency of memory 

requirement for compiler-pro::luced prograllls com.pared with programs written in 

machine language makes the on-line compiler a.pproach questionable at this 

time.5" 6 The modular approach to the writing of' specie.l-purpose subroutines, 

such ~s requited f'or I/O operations, c.an result in considerable savings in time 

and effort. Certain teatures such as cledicated I/O registe.rs renuce the 

programmer's housekeeping task. The use of rapid-access memory loops provides 

programming versatility anc1 effici'ency that help to overcome the lilllited' speed 

of execution and lllemory size of the D17B. 
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An 'Input/Output Panel for the D17 Co~puter 

'J. D. Bargainer 
University of Houston 

The D17 computer is a general purpose, serial computer. It 

is a negative logic machine with Logic 1 =-lOvolts and Logic 0 = 
o volts. These levels are generally applicable within the ma­

chine although input and output signals have different levels. 

·The machine, as received, has no input or output equipment aJ.-. . .. . ~ . ~ 

though it has the internal logic for interfacing to devices 
simila;r to Flexowri ter". 

Because of the absence of I/O equipment it was decided to 

build a control panel consisting of a set of switches for input 

. and control and a set of lights for output ·mon.~toring. The lights 

ar~ used only as a convenience since the registers are easily 
monitored using an oscilloscope. '1'he T signal \'lhich is a o 
negative pulse occurring at the beginning of each \'lord can be 
used to synch the oscilloscope ex"ternallY and the accumu1a:l::.or. 

(Ax) I-register (Ix) and L-register (Lx> can be displayed on the 
scope. 

The block diagram for the panel is sho\<ln in Figure 1. The 
. numbers on signal lines are the pin number for the D-17 and the 

number of the cable where applicable (each 'wire from ·J·-l and J-3 

has an identific,ation number). The cireui try for the switching 

section is shown in Figures 1 and 2 •. The relay and cross coupled 

NAND gates insure against multiple entry of a digit into the 
machine because of contact bounce of the switch. The Halt-Run 

swi tch is a 2-po+e \"afer s\"i tch. ~nd the Hal1:-Sing1e Step s\<11 tch 
is a telephone leaf switch. These were chosen to minimize con­
tact bounce. 

Figure" 4 shows the timing d~agrams for the. dbntrol circuit. 

The clock signal, Bl is a square wave which represents the be­
ginning of bit at each transition. Some bits therefore follow 
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, a positive transition of Bl while. others follow a. negative-tran­

sition. '1'he signal Bl. is then sent through a differentiating 

circuit which produces a positive pulse for the positive tran­

sition while the negative pulses are chipped. The clock signal 

is also inyerted and sent through a differentiatingcircui t'. 

These signals are then added together and .inverted to produce 
• a negative pulse for each bit. The time constants are adjust~d 

so that the trailing edge (positive going) occuri near the center 

of each bi t. 
The control circuit is used to produce a single word length 

of clock pulses so that data can be shifted into the shift re-

gisters in I-word increments. A master oscillator {Mp} is used 

to produce one \'lord of clock pulses and therefore update the 

output registers every 3 millise.conc1~. The control circuit resets 

each time MD is low and at ·the next To pulf'1e a both flip-flops 

go high until the second To pulse and, then Flip~Flop 2 goes 1m.". 

The outputs of the flip-flops ~hen are used to gate the-clock 

pulses into the shift input of the shift registers. 

In order to obtain negative levels, the inte'3rated circt1its 

of tl:e controller and the shift register are operated with the 

V inputs at ground and the ground inputs at -5v. This results cc 
in aD to ~5v logic swing. The shift registers ar~ constructed 

with Type D flip 'flops. !J.'he outputs then drive lamps through 

'discyete transistor driver circuits. These technique~ are used 

to mcnitor A ,L and I. Other signals could easily be monitor-
x x x' 

ed u~ing similar'techniques. 
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Connections to J1 

~1' (100) Wi're' # Connected To Function 

1 IS01 P7-1. 11 
2 1S02 P7-2 12 
3 lS03 P7-3. 13 
4 lS04 P7-4 ~o4 
S lS0S P7-S IS' 

6 ' lS06 P7-6 16 
7 lS07 P7'-7 Precision'Time. Pulsl 

8 lS08 P6-31 

9 lS09 P6-19 SC10 
10 lS10 -P6-20 ·SC20 
11 lS11 P6-21 SC3'o 
12 lS12 P6-22 SC40 
13 1S13 P6-25 PVEC 

14 lS14 P6-23 SC SO 
IS ISIS P6-24 SC'l'O 
16 {IS16} ES->CR4 

1517 

17 {1S1S} TB4-6 1519 
IS 1S20 E6->CRl 

19 1521 TB4-7+ 
20 

21 
22 1524 'anode CR3 
23 1525 P2-10 Dd 
24 1526. E4 
25 1527 TB4-22 
26 1722 white P1-N 
27 1722 red P1-P 
2S 1722 green P1-R 
29 1722 P1-S 
30 1721 black P1-j 
31 1721 "'hi te P1-k 



065 

~(100) Wire i: Connected to . 
32 1721 red P1-m 
33 1721 green P1-n 
34 1721 orange Pl-p 
35 1721 blue P1-r 
36 1522 P2-13 
37 1523 'oP2-23 
38 
39 

40 1546 P1-J 
41 1720 Pl-L" 
42 

4~ 

44 

45 

46 1722 black ·P1-K 
47 1720 black Pl··M 
48 1549 white P2-3 
49 1549 black P2-2 
50 1528 white 
51 01528 black } 

52 1720 red P1-c 
53 

54 1554 TB4-5 
55 1555 white 
56 1555 black 
57 1556 P2-9 
58 1557 P2-16 
59 1558 P2-·8 
60 

61 
62 

63 
64 

65 
66 
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~1(100) - Wire- f~ Connected to Function 

67 1559 P2-17 

~8 1683 P2-4 

69-

70 

71 

72 

73 

74 

75 

76 

-77 

78 

79 

- 80 

.81 

82 

83 1563 J1-84 

84 1563 -J1-83 

85 1544 P5-19 

- 86 1545 P5-18 

87 1652 P5-37 

88 

89 

90 1560 P2-22 Mrc 
_ 91 1541 -P7-17 KHC 

92 

93 1562- P2-12 EWC 
94 1542 P7-13 V6C Discrete Input 

95 1543 P7,-12 V5C Discrete Input 

96 1537 P7-8 X1C Discrete Input 

97 153'8 P7-9 X2C Discret~ Inpu~ 
98- 1539 P7-10 X3C Discrete Input 

99, . 1540 P7-11 X4C Discrete Input 

100 



J3'(100) Wire # Connected to , -
1 1580 TB4-3 
2 1581 TB4-6 

3 1610 TB3-15 

·4 1601 red P7-22 
5 1601 . white P7-27 
6 1601 black P6-17 

'7 . 1638 P2-6 

8· 16.04 P6-1 

9 1604 'P'6-2 

10 1600 'P6-40 
11 1600 P6-4l 
12 1585 {TB2} 
13. 1585 (TB2) 
14 1609 TB3-6 
15 1,602 red P6-27 
16 1602 white P6-·l6 
17 1602 black P6-1S 
18 1618 P6-10 
19 1599 P6-46 
20 1599 P6-47 
21 1598 P6-35 
22 1598 P6-36 
23 1586 TB3-S 
24 1608 TB3-7 

. 27 1603 P7.-35 
28 1603 P6-14 
29 1603 P6-13 
30 shield ground 
31 1,594 J4-l 
32 1595 J4-2 
33 1596 J4-3 
34 1597 J4-4 
35 15.83 chassis ground 
36 1606-1640 TB3..:.5 . 
3'S shield ground 
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. J3 (100) \-lire fr -_. ~onnected to 

39 1731 J4-5 
40 1732 J4-6 
41 1733 J4-7 
42 1734 J4-8 
43 1584 chassis ground 

44 1725 ·J4 .... 16 
45 1725 J4-17 
46 1591 P6-37 
47 1591 P6-38 
48 1617 P6-9 
49 1582 'l'B3-21 

50 1605-1640 'l'B3-5 
51 1639-1676 'l'B3-3 
52 1592 PG-48 
53 1592 PG-49 
54 1607-1640 'l'B3-5 
55. 1726 J4-18 
56 1727 J4-19 

5~ 1593 P6-42 
59 1593 . P6-43 
60 1632 'l'B3-14 

- 61 1633 'l'B3-13 
63 1615 P6-8 
64 1588 P6-6 
65 1589 P6-11 
66 1590 P6-12 
67 1680 P7-24 
68 1631 'l'B3-16 
69 1634 'l'B3-17 
71 1622 'l'B3-10 
72 1730 J4-15 
73 1611 (TB-2) 
74 -1627 P2-19 
76 1616 P7-26 



J3 (100) ~ire' i Connected to 

77 1619 P6-38 
78 1619 P6-39 

79 shield ground 

80 1635 P7-21 
81 1636 P2-20 
82 1637 P2-2 

83 1729 J'4-14 

84 ' 1629 TB3-9 
85 1624 P7-·19 
86 1624 P7-37 
'87 1620 -P6-50 

88 1620 P6-33 
90 1737 J4-9 
91 1738 J4-10 
92 '1739 J4-11 

93 1740 J4-12 
-94 -1728 J4-13 

95 1628 TB3-1i 
,96 - 1623 P7-32 

97 1623 P7-31 
98 1621 P6-44 
99 1621 P6-45 

100 1612 P6-7 
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~(50). Connected to Function 

1 A2S-c ~1(1) 
2 A2S-M" H2 
3 A2S-1 B3 
4 A2S-T B4 
5 A28-11 B . 

5 
6 A2S':'30 B6 
7 A2S-F" B1 (0) 
8 A2S-P B2 (0) 
9 A2S-B B3 (0) 

10 A2S-W B4 (0) 
11 A2S-R BS(O) 
12 A2S-K B6 (0) 
13 A34-M . 

J 

·14 A34-D k 

15 

16 A71-H s 

17 A43-V 15 

1S A70-14 data 

19 A61-5 

20 .A63-3} 

21 1~59-J L x 
22 A59-l1 N 

c 
23 A34-V A ·c 
24 A30-37 I 

c 
25 A27-u 
26 A59-T L c 
27 A70-V 
28 A54-26 

29 A70-l9 
30 A70-W 
31 A70-23 

32 A20-l0. 
33 A70-l~ 
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~(50) Connected to Function . 
34 A22-1 .F ·c 

.35 A58-J Vc 
·36 A30-M" Rc 
37 A34-30 D 

38 A34-J E 

39 A28-J Q 

40 A22-D Np 
41 A34-'C Ap 
42 A22-J lp 
43 .A59-M" Lp 
44 A34-37. A24 
45 A34-12 
46 A71-30 
47 A71"'"20 
48 A28-37 
49 A28-D 
50 A28-J 



J4 (SO) Connected to Function . 
1 A26-37 CB1 
~ A26-30 Co 
3 A26-0 C 2 

B3 ' 4 A26-1 CB 
5 A'26-T 

_ 4 
CB 

6 A30-T C 5 
1 

7 A30-V C , 2, 
8 A30-J C3 
9 ,A30-1 C4 

10 A30-1l Cs 
11 A22-37 °1 
12 A22-T °2 
13 A22-c °3 
14 A22-M" °4 
15 A23-N" 
16 

17 A38-0 

18 (A26-J) C 

A26-C 
' Pl 

19 Cp2 
20 A26-M" Cp 
21 A26-ll· C 3 

P4 
22 A26-J Cp 
23 AS8-1l 8 5 

1 
24 AS8-37 82 
25 AS8-V 83 
26 AS9-C 8B 
27 AS9-D 8 1 

B2 
28 AS9-1 8 

B3 
29 AS9-37 ,OB1 
30 AS9-30 OB· 2 
31 ASS-V 0133 
32 A34-l NO 
33 A34-T Ip 
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J4 (50) Connected to Function . 
34 A22-V ,P1 
35· A22-11 P2 
36 A22-30 P3 , 

37 A30-30 lit 
38 A30-D 'R s 
3'9 A30-c RT 
'40 A58-1 Vk 
41 A58-D V' 

s 
42 A58-c Wa 
43 A58-T WB 
44 A58-30 Zl 
45 A58-M Z2 
46 A71-V J T 
47 A38-J D c 
48 A21-40, A72-3B, A24-R & A31-35 

49 A57-8 

SO A57-E 



Jll(SO) Connected to Function 

1 A38-W PI 
2 A38-M D2 
3 A38-31 D3 
4 A38-38 D4 

.5 A38-1 DS 
6 . A38-11 G1 
7 A38-c ~2 
8 A38-T G3 
9 . A40-1 VII 

10 'A40-D V12 
11 A40-J V13 
12 A71-c V14 
13 A71-1 V1S 
14· A71-D V16 
15 

16 'A71-J V17 
17 A71-11 V18 
18 A40-c V21 
19 A40-T V22 
20 A40-1i V23 
21 A73-37 V24. 

) 

22 A73-T V25 . \ 

23 A73-c V26 
24 A73-M" V27 
25 A73-W ,v28 
26 A40-30 V31 
27 A40-M" V32 
28 A40-37 V33 
'29 A73-1 V34 
30 A73-D V3S 

. 31 A73-J V36 
32 A73-11 V37 

, . 
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Jll(50) . Connected to Function .-
33 A73-30 . .Y38 
34 A61-7 10 

35 A61-33 10 
36 A63-17 0 

37 A63-27 10 
38 A63-28 10 

39 A63-F" 10 

40 A63-Z 10 

41 A63-c 10 
42 A63-E 10 

43 A63-42 10 

44 A69-33 10 

45 A65-33 10 

46 A65-R 
47 A62-:18 
48 A62-E 
49 ·A62-J 
50 A62-R 
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P7 Wire No. Connected ,To: Function 

1 1501 J1-1, 11 
2 1502 ' Jl-2 12 

" 3 1503 Jl-3 13 
4 1504 Jl-4 14 
5 1505 J1-5 IS 
6 1506 Jl-6 Tc 
7 • 1507 Jl-7 Precision Time Puls(' 

8 1537 J1-96 XIC Discrete Input 

~ 1538 J1-97 X2C Discrete Input 

10 1539 Jl-98 X3C Discrete Input 

11 1540 " Jl-99 X4C'Discrete Input 

12 1543 Jl-95 V5C Discrete Input 

13 1542 Jl-94 V6C Discrete Input 
,14 1647 P2-5 

15 1648 P2-15 

16 1649 P2-6' E wc 
17 1541 Jl-9l KHC 
18 Blank 

'19 1624 J3-85 

,20 ,TB1-i (Blank) 
, , 

21 1635 'J3-80 

22 1601 J3-4 

23 TBl-4(Blank) 

24 1680 J3-67 

.25 1723 J2-3 

26 1616 J3-76 

27 1601W J3-5 

28 1567 J2-4 

29 1569 J2-6 

30 1724 J2-7 

31 1623 J3-97 
32 ' . 1623 J3-96 

33 TBl-14(Blank) 

34 Blank 

35 

36 

37 1624 J3-86 


