
A rvlethod of Interfacing the LD12 with a teletype 

The design of the LD12. is such that I/O will take place 
under program control. Such control may or may not use the 
interrupt system available. In conn,ection with the latter 
it should be noted that even if an interrupt is waiting to be 

·serviced, the interrupt will not occur until an ION instruction 
is executed thereby enabling the interrupt. On the other hand, 
ION may be executed at any point in the program and the interrupt 
enable flip flop may be left set. Such action means that an 
interrupt requesting service at any time will be serviced, and 
the program must be designed to take care of the situation. 

The set of instructions available presumes that I/O will 
be initiated by a "SKIP". Assume that it is desired to transmit 
a message to the teleprinter. Then the instruction sequence 
might appear as: 

Address Instruction 
100 604-1 
101 5100 
102 ,. 5XXX 

Following the SKIP, two 
or in combination: 

TSF - skip on teleprinter flag 
JMP. -1 
Branch to service routine for teleprinter 

other instructions are available singly 

6042 TCF - Clear teleprinter flag 
604-4- TPC - Load teleprinter and print 
6046 TLS - Load teleprinter sequence (a combination of the 

two previous instructions) 
The IOT instruction (Opcode 6) is used for all I/0. It is 

broken dovm as follows: 
0 

Device 
Address 

8 

Code bits 11, 10 and 9 determine the action to be taken at 
CPO, CP1 and CP2 respectively. The presence of those bits 
at those times will cause the signals IOP1, IOP2 and IOP4-
respectively. Column 6 of the instruction table in the Lab 
Hanual will now look basically as follows: 

6 
IOT 

IOP1=IH11 
MUX=PC 
:ALU=A+1 CPO 

0 0000 0 
PC(L)=IOS 

IOP2=IH10 
CLA=RDA CP1 

IOP4-=IR9 
IVIUX=I/0 
ALU=A B CP2 

AC(L)=RDE 

IOS stan~for I/0 SKIP. The skip will 
not occur unless the device addressed 
by bits 3 through 8 returns a signal 
on CPO indicating that it is ready. 
IOP1, IOP2 and IOP~ appear as indicated 
previously. The additional action under 
CP1,· a:rid-:'CP2 involves transfer of data 
from keyboard to accumulator. RDA 
and RDE are signals going to the UART 
directing (1) Reset Data Available, 
and (2) Place received data on data 
lines. 
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. Figures 1, 2 and 3 are logic diagrams of the interface. 
Although in this case all gates are on the same.board, the 
figures may be considered to be: 

Figure 1 - Additions to CPU 
Figure 2 - Printer Control 
Figure 3 - Keyboard Control 

The additions to the CPU are a compromise. The DM8095's, 
Hex Tri-State Buffers, were put in initially with.the idea of 
using only one bus, since the UART outputs are also Tri-State. 
However, if only a teletype is to be interfaced, it is much 

/ 

.. 

simpler to keep the buses separate, particularly since an additiona 
set of buffers .would otherwise be needed on the input to the 
MUX's for data being received. Also the UART only receives and 
transmits 8 data bits. The two DM8095's were left in because 
of the possibility of wishing to interface additional items in 
the future.. Similarly, the 6 SN7404 inverters (one chip) 
are not essential if only interfacing the teletype. But by 

· providing th'is buffer 8 additional addresses (devices) may be 
used if desired. · 

It can oe seen that the CPU transmits 8 data bits from the 
accumulator, a 6-bit device address, and IOP1, IOP2 and IOP4. 
The CPU receives 8 data bits into the accumulator via the MUX's, 
the signal to skip, the interrupt request, and three signals 
from the UART; ~S, RDE and RDA. 

Figure 2 shows the logic which permits the UART to take 
parallel data from the accumulator and transmit it in serial 
form to the teletype. The address of the printer portion of 
the teletype control' is 04. A 6041 instruction will cause an 
04 to be received by the 6-'Qit Comparator(DM7160). This will 
give a correct comparison, and the Z line on the Comparator 
will go high and stay high throughout the execution cycle. 
At CPO, IOP1 will be generated since bit IR11 is on. Assuming 
that the Data Available flag is high, indicating that the UART 
is ready to receive data, an IOS signal will be generated 
thereby causing a SKIP to occur in the program. Since neither 
the 10-bit nor the 9-bit is on in the instruction register, 
nothing further will occur during this execution cycle. 

Assume that the next instruction is 6046, meaning that 
both bits IR10 and IR9 are on. As before, the Comparator will 
acknowledge the address and its Z output will go high, but 
since IR11 is not on, no SKIP instruction can be generated. 
At CP1, IOP2 will be generated and the Data Available Flag 
will be cleared. The clearing of this flag:prevents an IOS 
until TBMT goes down and then rises. A high TBMT indicates 
that the data bits holding register of the UART may be loaded 
with another character. IOP4 will also be generated on CP2 
by the 6046 instruction because bit IR9 is on. The IOP4 
pulse will cause a low signal at DS. TBMT is thereby sent low, 
and data on the IOD lines will be strobed into the data bits 

!· holding register when the DS signal rises. This rise will take 
place at the end of IOP4. In the meantime, the low on the DS 
line has been transmitted to the two tri-state hex buffers in 
the CPU, thereby taking them out of the high impedance state 
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and enabling them to put; the contents o:f the accumulator on 

the IOD lines .. V/hen DS is strobed up, t:Q.ese·data are accepted 

by the data bits holding register in the UART, and the DART 

begins transmitting the bits serially via SO to the teletype. 

When the serial transmission is completed, TBMT goes high, 

and the Data Available Flag goes high, thereby permitting 

another SKIP to take place at the appropriate time and another 

character to be transmitted. . ';. 

Figure 3 shows the logic which permits the DART to take 

serial data :from the teletype and transmit parallel data to 

the accumulator. Since the address o:f the keyboard is 03, 

the SKIP instruction is 6031. DA will go high when an entire 

character :from the teletype is in the DART's receiver holding 

register. This signal, plus the address signal from the 

Comparator and IOP1, will generate an IOS signal and permit 

the SKIP to take place. The IOP1 pulse is ANDed with IR10. 

It is generally necessary to clear the keyboard·:flag (6032) 

in housekeeping and other portions o:f any substantial program. 

I:f DA were high, such an instruction could cause an unwanted 

SKIP i:f IOP1 is not ANDed with IR10. 
As before, the instructions 6032, 6034 and 6036 are 

available. If 6032 is executed (IR10 bit on), RDA will go 

low thereby resetting DA. I:f 6034 is executed (IR9 bit on), 

RDE will go low enabling the DART to put data on the IORD 

lines. The RDA(LO) signal causes the accumulator to be cleared, 

and the RDE(LO) signal OR's the data on the 8 IORD lines into 

the accumulator. When another character is received into the 

DART's receiver holding register, DA is set, and the cycle may 

then be repeated sta~ting with tpe generation o:f IOS. 

Material required (assuming .that modification :for 4K memory 

has been made): , 
2 SN7400 Quad 2-Input Positive NAND gates 
1 SN7402 Quad 2-Input Positive NOR gates 
2 SN7404 Hex Inverters 
3 SN7410 Triple 3-Input Positive NAND gates 
1 SN7474 Dual D-Type Positive Edge-Triggered Flip-Flops 

with Preset and Clear 
2 DM8095 Hex Tri-State Buffers 
2 DM7160 6-Bit Comparator 
1 AY-5-102 Universal Asynchronous Receiver/Transmitter 

(General Instrument) 
1 NE555 Timer 
7 14-Pin Sockets 
1 16-Pin Socket 
1 40-Pin Socket 
1 82 ohm, ~· watt Resistor 
1 160 ohm, ~ watt Resistor 
4 1000 ohm, ~ watt Resistors 
1 2200 ohm, ~ watt Resistor 
1 43K, ~ watt Resistor 
1 10K, ~ watt Resistor 
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1 .01 mfd Capacitor · 
1 .022 mfd Capacitor 
-12 volt power supply for UART 
1 14-Pin Interfacing Plug 
2 16-Pin Adaptor Plugs 

Installation of sockets and location of IC's and other 
components: 

The following unused sockets should already be installed 
and available on the backboard: 

16-Pin F14, F15, F16, H15, H16, L1, L2, L3t L4 
14-Pin E17, G17, G18, G19, M17, M18, M19 

It is assumed that all wiring which involved the 7489 memory 
has been removed. L1', L2, L3, L4, M17, ,M181and M19 will not 
be used. Install the 16-pin socket in location B-19. 
Install the .. 40-pin socket in "UART1"; call this location 
D-18. Note that the pin numbers on the UART do not run in 
the same direction as the pin numbers on the other sockets. 
Install the 7· 14-pin sockets in B20, B21, E18, E19, E20, E21 
and G-20. IC's and other items will be installed in sockets 
as follows: 

B19 
B20 
B21 
D18 
E17 
E18 
E19 
E20 
E21 
F14 
F15. 
F16 
G17 
G18 
G19 
G20 
H15 
H16 

Transistor Circuit 
NE555 
Connector to teletype · 
UART 

·SN7404 
SN7404 
SN7400 
SN7474 
SN7410 
DM7160 
DM7160 
Resistors (4) 
SN7402 
SN7400. 
SN7410 
SN7410 
DM8095 
DM8095 

Use of Adaptor Plug$: 

On one of the two adaptor plugs mount 4 resistors as 
follows: . 

1 1000 ohm resistor between pins 16 and 1; 
1 1000 ohm resistor between pins 14 and 3; 
1 160 ohm resistor between pins 12 and 5; 
1 82 ohm resistor between pins 10 and 7 • 

.t · This adaptor plug goes in the 16-pin socket at location F16. 
On the second; adaptor plug mount: 

1 1000 ohm resistor between pins 16 and 1; 
1 10K resistor between pins 8 and 9; 
1 .022 mfd capacitor between pins 9 and 1; 
1 2N3569 (or equivalent switching transistor), emitter 

to pin a, base to pin 9, collector to pin 1~ 
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Sketch o:f connections on •,. 
adaptor plug containing transistor 
and accompanying components. · 

This adaptor plug goes in the 
16-pin socket at location ~. E'~ ICf 

Connecting Teletype: 

The input/output connections o:f individual teletypes 
vary conside~ably even though two teletypes may be the same 
model. It will be necessary to locate the two pins carrying-. _ 
the output o:f the rotary switch and the two pins leading to 
the solenoid. · The teletype with which this interface was 
tested is one normally used with a TI960. In the back o:f 
the teletype near the 115V AC power lead there is a 
9 position barrier terminal block. The teletype and the 
computer were connected as shown in the diagram: 

l!it/cf; :l.oo J 
.---'\I\Nv'INWI----r---1 ·1 -rr V 

ril /o 
('oM PV/61._ 

OIJ T f)f 

--~ 

~: 

-f.{ I ·Etu.e 4 f C 0 M Pu 1E IL 

}. /II;J.a. 1 ~!low W 
The two input pins to the computer are B21-13 and B21-t), . 

;~~ ;~~rtr~a~~t~~ ~~~~t~r~~et~:1~~;~~t~f~~~;~ ~~~e~Jh~ 
plug. Individual:users may, o:f course, desire to use some 
other m~ans ot connection to the teletype. Make the :following 
connect~ons: 

F16-16 to F16-14 
F16-14 to F16-12 
F16-12 to F16;..10 
F16-7 to B21-2 
F16-5 to B21-9 

~ .:Zo ?. C to B21-6 
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. UART Timer: 

B19-9 to B21-13 
D18-25 to J13-11 
B19-1 to E17-1 
E17-2 to D18,.;.20 

The UART requires a clock which runs at 1760 Hertz . 
(16 times the baud rate). This frequency is fairly critical 
and should be adjusted as accurately as possible.. The values 
given below gave a free running frequency which varied 
betvJeen 1759 and 1767 Hertz over a period of three days. 
However, the resistance values may be ex pected to vary with 
different capacitors having the same nominal valu~. The 
timer circuit is: 

•il~i 
e. Vc.,_ 

J 
So 

1 
~ 

.. 
IV& 

'J t!i's (, ~ 

~Nt- 1 
1 

II./· -! ,_ 

IK 
0 s-.f~ I< c f:1n 

/.fJK 

:. 2.'1. K 
? 

siuK<' Pm (D_ -I ,o, . .,Jd 

The 2.2K resistor is the trimmer resistor. Neither the 43K 
resistor nor the 2.2 K resistor should be set permanently 

/ 

in place until it has been determined that the desired 
frequency has been obtained as closely as possible. A trim 
pot may be used, but the fixed resistors offer the advantages 
that nobody can twiddle the screw, and that jarring or any 
other shock will have little effect upon the adjustment. 

· In the upper left hand corner of the backboard (viewed 
from the rear) there are a series of pads having the appearance: 

..----------------·----/ 
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The numbers "'1" and "2" are directly beneath two stake pins. 
The three resistors and the .01 mfd capacitor are to be 
connected as sho'tvn. All four components are inserted from the 
front of the board. The 'lK resistor and the .01 mfd capacitor 
may be soldered permanently in place, but the 43K and 2.2K 
resistors should be soldered tempo.rarily. Connect: 

B20-'1 to B20-7 ~ 
B20-2 to B20-12 
B20-4- to B20-14-
B20-2 to Stake Pin 2 
B20-13 to Stake Pin 1 

Place an NE555 in socket B20~~ This is a 14--pin socket and the 
NE555 has only 8 pins. Pin 1 of the timer should' go into 
pin 1 of the socket. Then the correspondence between pins is: 

Timer Socket 
1 1 
2 2 
3 3 
4- 4 
5 11 
6 12 
7 '13 
8 14 

Connect a 5 volt power supply to the board and replace the 
2.2K resistor as necessary to bring the timer frequency as 
close to 1760 Hertz as possible. It may also be necessary 
to change the 43K resistor because the calculated resistance 
is 40400 ohms. (See. Signetics Application Manual (1974) . 
page 6-79.) A change of 200 ohms will change the frequency 
about 15 Hertz. After this calibration is completed, solder 
the two resistors in permanently •. Connect: · 

B20-3 to E17-3 :> 

E17-4 to D18-17 
D18-17 to D18-40 

Corrections to CPU Logic: 

Figures 4 through 8 show the changes to be made in 
the CPU logic. Refer to figure 4. Disconnect: 

E13-11 from G16-1 
Connect E13-11 to G18-1 

G18-6 to G18-2 
K19--5 : to G'18-4-
G'18-8 to G18-5 
G'18-3 to E17-5 
E'17-6 to G16-1 

Refer to Figure 5. Disconnect: 
K6-2 from G2-9 
G2-6 from G2-10 
G2-8 from K5-13 

Connect: ,K6-2 to G19-1 
D18-18 to G19-2 
G2-6 to G19-13 
G19-12 to K5-13 
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Refer to Figure 6. Disconnect: 
E'12-3 from .E'12-9 
E'12-6 from E'12-'10 
E'12-8 from G'1-9 

Connect: E'12-3 to G'19-3 
D'18-4 to G19-4 
E12-6 to G19-5 
G19-6 to G1-9 · 

Refer to Figure 7. Disconnect: 
K1-13 from K10-6 
K13-5 from K10-6 
K13-5 from M14-12 

Connect: K10-6 to M14-12 
K1-13 to K13-5 
K10-5 to G17-2 
G17-4 to G17-3 
K18-5 to G17-5 
M6-11 to G17-6 

Refer to Figure 8. Disconnect: 
K5-3 from K5-5 
K5-5 from KLJ.-5 
K6-5 from K5-4 
K5-4 from K5-9 
K5-6 from M15-11 · 

Connect: K5-3 to "G19~9 · 
G1~4·'to :G17~8 .. -
KG-5 to K5-9 
L5-3 to G19-11 
G19-8 to M15-11 · 
G17-5 to G19-.10 

May 19, 1975. · 

G17-1 to K13-5 

G17-10 to KLJ.-5 
'E13-1 to G17-9 

Additions to CPU Logic. Refer;to Figure 14! 

Tri-State Output Buffers. Connect: 
E9-1 to H16-2 
E9-3 to H16-4 
E9-5 to H16-6 E9-9 to H16-10 
J2-18 to H16-12 
J2 ... 20 to H16-'14 · 
J2-22 to H15-2· 
J2-1 to H15-4 ~ 
J1-18 toH15-6· 
J1-20 to H15-10 
J1-22 to H15-12 
J1-1 to H15-14 
H16-11 to D18-33 
H16-13 to D18-32 . 
H15-3 to D18-31 
H15-5 to D18-30 
H15-7 to D18-29 
H15-9 to D18...;28 
H15-11 to D18-27 
H15-13 to D18-26 
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D'iS-23 to H16-1 
H16-1 to H16-15 
H16-15 to H15-1 
H15-1 to H15-15 

To generate IOP1, IOP2 and IOP4. Connect: 
G1-2 to G20-1 
G4-9 to G20-3 
E13-2 to G20-9 
G17-8 to G20-2 
G20-2 to G20-4 
G20-L~ to G20-1 0 
K19-1 to G20-13 
K12-1 to G20-5 
E12-5 to G20-11 

Device Address Buffer. Connect: 
G14-1 to E18-1 
E11-4 to E18-3 
E12-2 to E18-5 
E12-12 to E18-9 
M12-11 to E18-11 
M12-12 to E18-13 

Interrupts. Disconnect 
to prevent its acting. 

E12-8 to 
E10-4 to 
G12-4 to 

E5-12 from E5-7. 
Connect: 
E5-12 
E12-9 
E12-10 

Interrupt was grounded 

Printer Control. Refer to ·Figure 2. DM 7160's are 6-bit comparators with open collector outputs. They require a pull-up resistor at pin9. The two 1K resistors on the adaptor plug at F16 are for this purpose. 

Printer Control Address. Connect: 
E18-2 to F14-14 
E18-4 to F14-12 
E18-6 to F14-10 
E18-8 to ·F14-5 
E18-10 to 1!,14-3 
E18-12 to F14-1 
F14-2 to F14-4 
F14-4 to F14-6 
1!'14-6 to F14-15 
F14-15 to F14-16 
F14-11 to F14-7 
F14-7 to:F14-8 
F14-9 to F16-1 

Control Sign~ls for Printer Control. Connect: 
G20-12 t.o E17-9 
G20-6 to E17-11 
G20-8 to E17-13 
E17-10 to E19-2 
F16-1 to E19-1 
E17-12 to E19-5 
E19-1 to E19-4 
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E19-3 to E20-1 
E19-6 to D18-23 
D18-22 to E20-3 
E20-LJ- to E20-2 
E20-2 to E20-1LJ­
E20-5 to E10-3 
E19-LJ- to E21-1 
E17-8 to E2'1-2 
E21-'13 to E20-5 
E21-12 to G18-9 

Keyboard Control. 

Add 
f::_IO(-IO ..fo EJq-2 

Connect Comparator for Keyboard 
B'1 L~-1 to F15-'1 
F1LJ--3 to F15-3 
li'1 LJ--5 to F15-5 
F"JLJ--10 to ],15-'10 
F1LJ--12 to F'15-12 
F1LJ--1LJ- to F15-1LJ­
F15-15 to F15-13 
F15-13 to F15-8 
F15-11 to F15-6 
1?15-6 to F15-LJ­
F15-LJ- to F15-2 
F15-2 to F15-16 
F15-7 to F15-8 
F15-9 to F16-3 

Control Address. Connect: 
Ao!c/ 
fH-13 +o Uc..c 

Connect various control signalS' for Keyboard Control. Connect: 
F16-3 to E19-9 
E19-8 to D18-18 ~ 
E19-9 to E19-12 ' 
E19-5 to E19-13 
E19-11 to D18-LJ­
rr20-5. to G17-12 
E17-9 to G17-11 (i'1 

G17-13 to E21-5 
E19-12 to E21-LJ­
D18-19 to E21-3 
E21-6 to G18-10 
E21-3 to G12-3 

Connect incoming data from UART to MUX's. Note that the 
LJ- most significant bits are to be grounded since transmission 
to and from.the teletype is by bytes. Connect: 

H12-15 to H12-7 
H11-15 to H11-7 
H10-15 to H10-7 
H9-15 to H9-7 
D18-5 to HS-15 
D18-6 to H7-15 
D18-7 to HG-15 
D18-8 To H5-15 
D18-9 to HLJ--15 
D18-10to H3-15 
D18-11 to H2-15 

j)l'5 -12 to H1-15 
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Finish control details in UART. Connect -12v power supply to 
D18-,3.. Pins 13 (PE), 14 (FE), 15 (OR), 24 EOC and 39 (EPS) 
may be left floating. The following pins must be grounded: 
16 SWE Status Word Enable. This places the status 

word bits (PE, FE, OR, DA, TBMT) onto the 
output lines. 

21 XR External Reset. ·Resets all registers. Sets 
so, EOC and TBMT to a logical "1". 

The following pins should be tied to Vee: 

i,, 

34 CS Control Strobe. A logical "1" will enter the 
control bits (EPS, NB1, NB2, TSB, NP) into the 
control bits holding regiater. 

35 NP No Parity. A logical "1" will eliminate the 
parity bit from the transmitted and received 
character. 

36 TSB Number of Stop Bits. A logical "1" selects two 
... stop bits. A logical 11.0u., selects qne stop bit. 

37, 38 NB2 Number of Bits/Character. ·A "11" selects 8 bits. 
NB1 
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nx!,r·ler -pT0_'~T8.:m r.nnt -roJ. ~ 
~.!'":'0esr1erl. ~ 

f:::.st ?~ ".!.. _"!_! 

~-!..i._:-~1~:r 1.8"'-'el J.-:~n_"1J.') __ (i'en S1J.ch rts FOt;_t\T.-, IIS"F\ ,g)·"!d "8 1\.~~Ir; oft0n re:}u.ire r~~Fl~r 
cr;nt;::o_1_,. f"[l~_-!_q 5.8 ri.1H?. t0 th~ fa0t tlJP..t t"b·A~"" D1.,_st rep_0_ ~ st?~t~--~~en-t 1 ~et;n_,.~TI~.?0 :it, 
ch':c.1: .f:J-n ~::rn-rs ~ ?X10, thc;n ~jre.g;t0 the ~0:~:r~~~0PJ"i..i.n3' s~t n.f T08<ch~.n2 inst.:~n~tj_o:n'1, 
_D~s en ex.:.lrt]J..-9 0f i:h5_s $ -t.lrin!-~ n--~ +he:: 8t~ . .t~TD~nt H}lQ"P T::-:::1 r:-1(_) ?'; ~ 0-r~.:r t"t·l~}-v·e .;h'l.T:'.ct.n!:'s 
8.:.::''? ~·?.8,rl. b11t TD110h C0TY!~ll:t~.ti.0TI .is dor~ i:;n £I~ner:"J~t9 th~ P(Jl.J.i.'V:?.l_~i!,t ~--'=3,Ch.~.n~ _i_nc_~-t~_,_~t.:'0TI_8., 
If th~ tT.-?.!".?.:.2-t.'i.on 0f thP c:;t::!.terr~S>nt:--: 5_C! C1l 0 '·.!C:T th,qn -t~e TP'l.ri5_'(1--''~ Yll1J'lA--:"n1l.S 
0T·:~o~rs devel.rr;~, Thr.:~ r0.sn.lt of th_i_s is tlt.q .. t Q, ~rn_~..CP.:n rnPJ.~r be ~.nte--red f~0T11 +h-? 
Jroyboard, edited, and then :~torerl on T)?pe-r:- t"pP, F0,,rev0r .if -r:-e2.rl.el' C':l"lt-·:01 is nnt 
used., it H.i 1J. be :i. !':;!SScdbJ e t'J -r:-r:. ]rJ.qrl the :;>-r:>O<p:''l}'l froro t'l~ ~"'"')Pl' t ?T'"' • 

....._ 1).i.saRs8.rb1er.s hP-ve 8; slT15.1n:~r. ~roh·1 em~ Th~y- !nlJ~..t-: !~e':'lrl_ a !::8/~~.i:-1~ _i_nstrn.cti_oi: 
~f()rf':1 tl19 r~).!le:r ta_~)(·~ ~A'r}d th81'1 ]___i_st tl-'·~ .iJ:lSt~'(."lJ_(~ti.nn ~-itnd _i-f:q D"l.TI~D\On~t'), f!_lh5.8 T!V~ 0.?1~ 

t.h"l.t .f0r ev<>:r.:r .instruction the:t ts rS><J:i, on thP aver;:>,ge t'·"'?J.VP c11are.cte-rs '·!:U.l. 
he :.nrinted, !t'0r example H 2. 5.100 is read tl:.e:n tho Jisti.n(O"' is 51!.!'0 JIT" I ono, 
If reader c0:ntr0J iD n0t 11.sed '.ihnn an instrnct:! 0:n is :t'•?ad, '.ihi18 the t'·Jelve 
cha.racter~~ r:tT8 br~5.n.e~ prlntPd 1 t 1 '-'eJ.ve rr0re f:-raP:tc::-s ( 8~-u~.J.s si.---r: inst·ruct.i.r.rr~) Fi l J 
be read anrJ dis-rer:~3.,.d<:.>d. 

It Js n.AC!?f~_s.:::rr:~r to de.{3cn?:i_1)e th-e n--::rrn:'1.1 t~~let:r:_p-? xaead0r" n:"P.-:-'0 .. -t.i nn befn~co~ 
d~GcT·:ih5_l1:~-=·~ .. th-? _"Y>P'l,tie·~ C'")_n+rnl i~tc;~f-?.C0 t- I.i ~t;e;d 1:e1.o;-J 0 .r0' t'tt!"'! s+e~s .i.¥)v0l __ l:'·~.0. j_-<"1 

1 • (~:;::~t:: ;:~::::tto1·'~~:s~~.=~~~~= ~~~ ,)~~~t~::h~;::'"~~~:8h 
? m~;js 0-~.l"''-;P~- t·he t.?>~-?. :re~Flt?~~ T:-ri~' !.P\7'~~ t.o bs -:r:--:=<1'?.?.'"'3?r:i:., 
3ft /"flh_j·~ enn:'~-,~0~ th? ·o.; cd~-r_i_llu-t'":':::' ljJ..l.J't.---}1 r"J_nc! ?J_s, e-~_'~0r'~"5 ?.?s t1--1e t.::.J-? r-:~.0·~;; 

feer1 ~_,;,_r;n_?t ~~ 

~~. ·')·urin,:=- th-e n-'.?"'(-~ :~G\·""OJ.l}_tiopr! nf th0 J.i.r:tT.i1-·p1t-'J~, o_~-~ fT?"'f'~: ( ~0~·.r) '"'-P t1~~ 
-_::;.?.;y:?~ t'l:?}e ~·rill. l~::; Y9.c"1.r1, t~e tr_,_~(.? ?.d\r'J.nr-:'?0 one "~:T-'?_:'"'~. 
bn t:r?. . .l'l'C'"'.-!. tt?rl. :i'"J C'ec:"i. ''.J T'Jrr'"', 

5 .. I.f the rrr.i.-n Cni.l is nt~. l ~- ~!1?~~5. '?.9~ P.t t·h.~ er.r1 nf th9 :D5.st~.i~1J:tt~~ 
:_:e\T0}1.1t:l0!1s t"h_~ "0T,':)C<'::JS~-: 5_~ J"'r'"~"'~:-,~·~r;d 

6,.. ~'?.'"'~F1.-i.-~-.: i~ St0~-:!~rl 1)~_7" ;-.lTTl_t~5"4~"' r:f'_:_'""' t~1r~ ']1. 1 ~~~~-r-t .Pl_n~.-! .,.'""1 t"hr- 11-.-.-1.., (!"'5~~ 
circtlit .. 

The .i:0..i.t5-~.t5.·o:r. of t~l2 r(?'::td rl_'~~PT:'"1 .. s ,_,_;~0:Y.'. t.t---:~ t~_,..':~ r)f' ...,_ .. :'~"YO +----no -~c:??.rJ?-y,. h'"'-1_~-:~ 
11~-:;ri_. c·r::-:fr:?~~ ~0 the RC"her~~:;t5_()S .f0:0 "!!.':~-~-,_]- -c·?P}O:Y' rt~"-?!:'"-t5 0': ·l~ t~."" ~1~:~~"': .... ,.,.,....,.) 
...,,~,-t-~!T.~'?.t~.C ~:;----_dt:~l2-<!" T"[l~p ~~l"'~-r,_r-;_+i __ c_.-. :1:::r? f'_f t 1:('! r;~.r1 nf' th-1 ~. ~-yo+..;_...,_,..., '\ ff!1:::l 1-'1'"1-:~~,'")., 

n-;-,,~ ,-:--~rl -r:-t"T")·;--:;-:~, 

t 
1-J·~.- ~1rf::'t5 ·~-~ "t-1-~2 CJ_n·t'rr) J. 1 ·:?~.'"::·!:' i!! t~.-'? (;;·_T --~vy··-~ ~£_-:: :i~ 0~,. rT!"l.--!.5_,... r:' 1 ~-..~~?~"" ? ~":"5_ t, ·;}: ~---~'h·i_ ·~ 1" 
C'".":'J1_<;0~ Q1_~_:}:""""-')I:"Tit t·; .t""}_ry_.r 1:1--~_:_"')l..,:~!; -t~,.: rn:;;-.., s")~.='- S.?..""Jr•·q_~---~ l_;t~~-· 0_:,-L.l.,.."':",_~,.;--: .,~_, ....... ~ .. -?--n.-. 

!~ T1H1rl !'"'.~~'ITT f•. T '~G"L"."i 
' ! -

t~··; T---~l:.~7f:\!. c;rn ,.,:.n8 ~::.:-.i·t~. }""" 
":"J_}.n,.-.~~ "· ,...~1 :"T_,. ~0 l:c: 



" r::-y,;-. .... r'o:t 1 ~ 

-~1----,-i~ i..,P,~"~"T ic:-· 
•' . •··-- -· .. · --

1.(h..,..,_ ..... 
·---· . • •! 

r·~~+-rn!_J~-i_ 1-y·.r thn l n r~ r~::.t 7;l1_.o T·D·1l 1_)<t_t: 1r'""'?'''"='>l .j'; I'· .. + t,___.1 '? qnr1 •")f ·+:r;_~£s PvTi:.icl0 

.i.e."'~~- sc1-~r:tt~8"t:ic~ 0,~')\·J.i.n:)~ h0'~:J t1l.P re·l_.~.;.' .i.~-~ "rl:_?_.ct?d 5.1J t1:.P. rp-r._;~'l] r;F")~l r;_-i_r(~1, __ it~' 

S!ht?re p:re T1·l''J 1J>"~':'0T+:-::.nt ("lf":'~:"'()~")0"(1+,c: 5_Y'\ +.~_-!.s T0()(~_j __ f_i ~:8.+,5_ry..-·,{· r:_:1:~:.r ...... ~P. a t1_.Tf) 

-rv1s_j_ti .. r1'\t. to.r~7'J~ r~,· 7 it01_1 ~.-q,rl_ ? .. ·-:-"5_nr-1.c::".- fT11~p tn:r('J'}P s·H:ii>-:;~ 7 -r--:-;~c.--1_ +,1!~ ·Re':"l.d~T r:nntr:'n"J. 

t'l SP-1_?~t ~~i.f:l1p-_r> ::r''?Cl.fl_c_~:r r;:n11t":"0"1 -;~~~t'.'".t1.nn~ 0:::' -nr)·rr:~2.J ry~~qr.g_t,~_0Y1 .. 

f:~}p+~';"'q t~) 1J0 1.1 .. ~('~- 1.'1f(f',r\?Jl.:,.r ":·.r:i.th ot"'0c-r :10~15 'JP'=' -?.Ylr1 :::tJ_c;0 :i!: 
th~ T,t)r;t1_!_, T'1C'de.~ ~:re t15oC.e i~~ ~_:·~-~:l-~~r1 -?J;-~n~~ t 11P. ~f-\? __ d'?.-r ";cn-!:~-:-'n-.l "ReJg~:t's 00.~~+ 

t-"'.' n:re:\r-:nf: h.2/~10:J.~.:r(!r; ·:!r11r·f0T Sl __ ~:r':_O:P8 t AJ J -[l_'l.P 8!1r:'T,:,Y thfl.t i_ c;: strp'~~rl. 11~ 5..?1 th0 co5_1 

1/h~J 0 th.e C'J.n~·r0l_ t-r.?_"J1f).i ~:tf)r i.s 0-r_ .is ~r.:-J 0 ~.ser1. ~·7'b0:rt_ th-; f~q.:rQi sto-r :i.s s~,Jt off .. 

f]lhis C:r'23.t~s ·"'· ~,;~:rent surc:;e th<J.t f10HS lyoc1'1.·Tards th:>:>01J.gh the t:>:>;:ms:istor if' the 
d:i•1d0 i.s n0t 11.se0. It .Ls :i.J""":'0"'tn:nt tc avoi.-J the onrrent·rm:>:>ce since it C"''1 hum 
1l:'l t-h.e t:Y>?.n;~tst0r 1 0r cre.otte vnl_t"<·':Se flnct'LF:-.tjons, These v0lt"f':'8 fl.11.CbJ8.t~.0ns 

C?:tl C-?.1.1.se t,_.,r0 f:r.q_-m,pq to "1J0 r--?a.(]. _g.-+; .? t:i.T'>le or e1'7~~ ('ql~;:;e rl.~.-t~, _in tl-}.~ r9-:?;.isterr-! 

t0 he dPSt't'OYPrJ • 
r~he e0J"'b:•0J J0s-.i.c, Fh:i.ch is e]so frmn0 8.t t0e -:>Ylrl of th:1_., 8:r+;ic1.~? 1 'Trust 

rec0~ni.:.:-~ t'1~e cnYJ.di.t5o:n.s .foT st·::tJ:t:in.-.3' aJI.d .storJin-s- t}!_e TP-?.rl.~""1S' r~ocess. (?e-f~r 
to nr,_ Ts-let::r~e Int·~:rf,'1,n~ fr-n• thn I1)11" fnr inf'l:rma:!::i."T1 C'"~:"'Cern:.i'1C tl:.e s:i:::n"'Js 

I'D, DJTT'10!\"3I:, C~J,e,nd TJ.~_P'TlCIX.) ~-. chere>rter srvn11rl 1)p re8.d '·'h""'1 the Dat"', ?ecj_i~Vo.d 
fb.~ (D?) is c}qnypd. rfll'e :re?cl:inr~ 'T''USt ptn'J 1•rhnn the st?.:rt hit cf the !l9c:t 

ch2.:racter is detected. At thi_s tirne thp ReC?.deT' C!ontrr)l Re1 ''\'T "hou1d he deenergized 

c·rhich Fi11 b:replr the rp:!'_in Coil ci•:'C11it '1Yld C?.UfiP the f1l:rin Coil to b~ dee:'l~:rcizecL 
'rl1:ls C8.1J.ses tl1e }_J:l.rer tP .. T'e r~2 .. der to ntn~ 2.fteT reafl5.n[:' on:? frrtrne .. 

It i8 :i_rnpnrl:ont th."'.t the test is made on the st?.:rt h:i.t e.nd. not IlR. If the test is 
done n:n nu, 1-·.rhj,c.h .1.n.rlica.tes t 11at 3, C]"!'3,r.::.cto:!." he.s beo~ ~e0,5_0V8~., the Di3trib1.J.tor 

Fi11 ha.Ye sto.rter1 e. sec0nd :revnlut~m1 o~" the ti."'e TI'? is trne. ':Then IlR col"'!es 
trt'.e, the T:d ~" (;nil 1r:i. 11 'be 0 ep-,le.,..z-:i_ zer1 ~ 2:>•:"1. the n i sb:-:ihni;<)Y' \-d1:t. sto::; e.t th9 
~Y!d of tl1e seco"D.0 ~?.\roJ:P_ti 0n .. Tr1. sl:0rt, t~.-rn fL:".F'PP ·r._r5~1}_ "b.~.\r0 Qee-D. ~e2.d. 3y· t8sti:nc.; 
0.!\ the st8.rt b 5. t -t1lP -~ro1J1e:--n j_ s p 1 i:'11j_~'1.?.t t?d.. 'T.'!l? StP.rt "bi.+ i c.~ c~e~t0d e:=~r!.~r 

0'10''-'.'!,P. t0 2.llo'.' t'he D-;st:ri 1Jutr,:r to l::Jq s+:rrrc'?e.-i r:.t thR e-0-1 of the fi:rst :rev0Jntion. 
f11.~hc~ r-s-2.~~:: To-~ ,~ .... i_YJ~ ti·-u:; st..,~t bit _-1~ t 1·ln.t. it t~ C0~T'1'JY!_ to -::.J.1 trP"':!~~~j_tted 

n_~t~. 

f[lh_e .f~.5.-:: .fjr,~., 5::-- ~pi· b;r t~0 str~.Tt l:.·_i_t,,.. ("?0~~!lb~r +'h_?.t t1!.r? st~~~ lJit i~ .?. .. lo1-! 
'\"0} t,,_-:0 ? .. :!.r-1 ":r~. "J.l ~0 · 0. -;t E'~t-Cd 1~·~~ · t(te· fJ.i.j .fJ f):D ~-) TJ.,0 n1.J.T n1"'.+ nf t~0 .fJ. j ~ fJ. 0-:; is. 
2'!:'~~:-:>?!JU ~·'hie!: 1~-~.i<~t-~,t.r:;._s t~?~-t f:h;:: r~-?.r:~j--~-~ s~0u.J.d st016 l'fl"J.-~5_:.; .f1i~J fJo~ is ~J.r;(;}~ed_ 

h;,- t1!_~:: TJ ~~.RT<:T.!~~ b·?cn_,,~t? t~i.~ cl_ncl~ :r.1_~-~~ .f~:;t. er0P:_-:~ t'lr:,_t, ~1~0 .st-":'.::1; b.it ~."i1J lJe 

d2t·:;cte~l .~tr:_d 0" . .,_~~ 0 t;'10 _f}.1_-. t!_r:~ t; l)CI ( 0 + I-P t,0_P G:~--.tr:-[1 ~ .. r:1_ ? +"""5_."7-~er! fo~+, s:;~ed 

c}tJr;}._-, it c~,__,_J_,.q b 0 1)..~~r1 .. ir.stP.~/~. c-F' tl:.P TT!_Dnr~r_~~,. ~~j_!.l.CP th.f- !;_1)1 -1. c:!..oCk .5.s \:'"c::.~i.?JJle 

it C2 .. 11 't b~ U:lerl". 

1?·::":112-:;y-rj:L ( C(j_lJ-?.1~ ~}P.r) lS 1.~ser1. to 2.s~rn.r~'::ro·~01J.s1:r eTc~.~ -t~0 .fJ5.] flo:?• T~12.s 
C':.l1.:-''3~ S':!O'??:'c.l)~ t0 bc-;r..,,..~c r~: ~r.' .i~. :~~('~,~-:-~~:t_~.0Y! ..p0~ t~.e Y'_~ .... t; Tf'':'J>cl-r, ~:ri"':.·e"ft2.!' s:t.~~-~ 

IY? :Ls t!""r~~'? ,._rh.en I~'f1:1T~~·!., .is t~~_,.e 1 t1;,0 :-5 ~;l~J. r:::_:'~n~·:~~ ~·.1 iJ! r>r;t. l:Js- :~rsr~7.:'a-:91 :.~t~.l 

th:? Tit? .f~2-C is c }_'J_'J~!:"~S." 1 ·~}e~ f:i:-:s crJ:~r~.t~,~ is 5. ~i. t i "1~-1~~ t: __ ,"":"~_.e-cl 0~'-, it r:t2.;_r be 
-r.0rr:~s.?:t;.• t0 se~~d o~e c!:::::.raet-?:-:::' fro?~ "t11P l~e~_ ... bcc.rn. to i~J.i.ti.-3-lize t~e STCY?:? ... :J~ .. :tnd 
n:_1 f}.--i ,-; +'"1 'J""'""'~ 

( 7 T~")t~: ~0.~ I1'Yr-~"?.STT. tJ·--7.:r:t c.loclc ~ l.·rh5.~"b- !:1.J.n.q 
t~c:- :r~-c-o11lPrn 1 b1_1.t t,Tj_~~ c~-~c:_ti·t has n.rJt 1J~en 

C"h?"Y)_''"'r.v\_ rl-;;_p to ti-!0. _f;J_,~-t, t,11;1t ~:ryr·..-,r:-, Cil~-[-.'Jrr:·":"c; ?.:Yl---:'. ;~si.,...l_rr" -~- -/? ·vn1f: 1J;:~,rt 1·.'h5~b h':"'IS 

·"' 17 r,n u:: uo:.rl cl ocl~, > 



TeJ.~t:~~~Y: T·'~odi-f5 c~t.i.<~11:" 

19 ~-~.fer to the sn1-·?::.3~ti~ fo~r .the ~.Ofl5 .. f.ic-:l.t_-1nn ,_.:}:j_r.~h ·!~ l .. 0ce.ted .?:t t1"1~· eryl nf 

t}~i.. ~ '~-~t 1. <)1_ 0" 

? TTn.~J]1.1 .. ~ t11:; t;r:;-J?.t~r3!0 ?nrl ~r'2"M0'.-'"0 i-+:.s ~r1"Y\r0T,, 

3« I.;0C2.te the C0Y!.!10Ctnrs ,·.rh.:i.nh ?:t:e nn t":J.e l. ?f-1.-: ~:i.r.1.P ~~-~ ·o··")lJ. fPf!e t1!~ -1::01 0t:-:r:Je 

be1c1:. 

I:oc:::te tJ,e j2.01' ,Th r::on!'"'Cte(3 tl tj~.w· .-,;:: 

r:). Loc8,t<~ tJ,p b}lJ'? \·t5.re 2.t J6-i.1. (fJl:he ·r~tJ_,...,0er 1.~ i" ""81"1rc.~] f'?.i:JtJ~r b:•r rmc;> 

thP u:h'e<1,) I.+' tl1e :.rire c0Jor d0e:' not .? T'-'PP 9 r'!o Y!'Yt :;''"r>c:or1 vi th +h:i s 
nnrJ"tf:i.cat~0n 1mlo.ss the c0nnect~on C•'.n b<> ver:ifi '?d t0 :s,p·--:ee \·lith th'1se 
of t 1'1.e schen8,ti c fn~c n02'0?.l teJ ety;;e n"Je:t:'Ption f:'lT tJ,e :;n:-nre:" ree.rJ"'r" 
COitBT:~t;~,I0I·r! ··- J 6·-1":'1.· IS' BIUI~ ·· orrLY FOP' '!'I-!~'~ . !~r~o :_q!c.t_TI~S?~~~. ,·.~\_-7_:~--~TC! t"L· T-r:i ·~ ~)3~S 

II!t\F8·· }:. r~.::-::2-?~i·J 1.'!I:Er~·. '·I~··YQTj :91\\TS· _:~ !~-~t.~:TI}A"f_ · IL~;_{I.l)B_-q, S~TB~:?rir::uF 11 r;:~{S~~,1ti PO? 
t 1 BIJ!~~u !.~T T~-£8 ·-~Oli;O".'li:fG-., I'.lV~rs.s-. 

6. It· is· ,2st t>J DO'J.rt the relaJ.r ?.'1r:l the c'Uode on a piece o'f b::::-ee1.r<. bo2.-r.-1. 

(av,J-il::.ble at e1ect:ronic stores) ccncl th<:':n .r:'Ol.I:'lt thb i'1side the t0l0t:.rpe. 
7. It is necessr:.ry· t·J drill a bole in the telr;:T:99 ch.-~ .. ssis at s0~.~ con1re!!ient 

spot e.:n", "'!'Jl'nt thr::> 'R':'",d sr GG'1t:to l S':ri tch th0re. 
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\cifE:' 

IC~r"' 
~ tA'AC.~\ 

G\,V\cl. 
f) ", 
K l2c'\cJ<::.\ 
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:?..e?.dr~T' CJY!"t!"'n~ l=?nJ r~.~,r ~()'!":YJ~f't.i 'l~Q 

1, }/1!''1.+·"' ·f.}w h11y, •·ri.:r'"' 2.t r)CW•.:r~·~+r·:r ,T{,-i;1_ Tf' +'~--•0 ,.Ji.,..~· "11l.'F' "ln0~::n 1 t "l'::Te9, 

rl0nH: "'"''""''c"·"l •·r~t'l-J. thi."l v·rx]i.f.i~~.t-r.r~" 'F':!"'"'" t}v• 0"'1T"'r:t·in'1. 0"'.:"1 h"' v~r..i:fi0il. 

t,..., ~~.~~~,.." 1ri+h th0~r_) n:f t,}~P. sr~r~~r1.n+:i>~ f0~ 'Y"tn~:qJ t~l.t:\t~r'1~ ()~~:r.~~tirv'1 f0r th~· 
1J!:-0.~"'!~:r :rr:-~:-~d.~r, r:ry:-:.~-=:~smJ"!')~·i: ,_r~ .. ~! .. -1 ~ .. r!!.~. -~r-::; ~::r~·.-_~l.r ·?c>~ :·:~:~.rry_A_:I. i)~.:'l:rJ??.·::;: 13TJTS FrY? 

2 ~ C11f t!1~ b).''}.P 1•ri.:r~ .qt, J~-11 9 j t0 /! .inr_:"'r')r-:)~~ r.P·t~ .. ;r fTOl"l') thr.? -~~c1-::. • - . 

. 3'r 8:::-'~ .. i.~r-~ ;-~;nd ~oJrlsr P.? f"r)nt "·r:i~~l? to t~P ;!5o~~ of bJ1.1~ ~·.r·i·r.r~ ·r-3m.~.:i.n:in~ tn 

th., jnGl",, T:rtc'Uln.t·" the crmner::t:ion u:it~"' el<>ctr.ic">J tJ.T.J'-'• 

11, The .f:'~"'E' o:nd n.f tl:,., ? f()0t ··r:i.:r<> wi.ll bA snl 'tererl. tn th<: r:ommon t?9 nf 

t'10 T~p:v'le,... r.ont-roJ Si'Titch, Th5.:-'' .,,.,j_-,.e sho1.1ld. h2.ve a lenr;:th longer thAn 

~.'1 YJCer:'iwl.. rphe Fll'0 'm·'"Y be ;h;:r'tT-;P.rJ befr:n·~ it 4_~ ?.n1rie:rs1 t0 th0 s•:ritch. 

5~ Sr>1.i.c~ :::rr.d rt0}Jl0~ the f:r88 ~n':l. of the:? cv.t bJ11(~ ~".i. "t't? tn on.0 of the Peadcr 

Go~t't'ol l:lc !2.y co:nts.ct 1-dr.es. In?.11.ln.t P. th0 conn0ct:i. 0n 1·.'Uh eJ.e-;t-ri. cal t2.pe, 

6. S0Jt'!er thF othe:r 'RA-"'fte:r Con-t:c-ol Relrr,y contact ':liC'e to the :Reailer Co:1trol 

81-Jitc1:1 rmch t1nt t'l-J.?re ;ip .. "., COT!D<>Ct~.on b'-1f<•!een t\:P. C')"'lt::tct i•.d.re a.YJ1 the 

C0""T!!rm ;in 11:re:r the mritch is in the n:n ~rni tion. 

7. SoJ.de"~" 3. '-r:irr:: f:v:-0r.c the r0P"linin.;<; G'·Ii t0h te>~.i.naJ to t"l_q contact tdr0 th::tt 

is ":::'li<!('~ t() the 011t blue "'i-re, fi111:i.s ~·:.L~c shoulr1. :>:'lm f:r0m the :rel::w board 

t0 thP. ~··:itc11. 

T~r:Jt.t'!"r; the R0J .. ?..~t C0!1!1~ct5.0:n":; 

The r01_::y shm1J."!. h.av.e hc"'n :i:nst:'.l1erl so t'h"'.t ,.,1,.11n it ;_., nC't "':ne:r,::;.ized, the 

cont.::c-t"' 2.re 0-:-:r.n ::>Yl.rl thP 111:::-:i.~ Coil. c:i't'r::11.it ::!:=: b:rol:0:>1. Tc t~st this: 

1. :ou.t t'h0 t0J?~":?~" 5n t'h.A :wlj,'\.I mr'lC1e. 

2. ''ut th0 n0r>il.t:':>:> Co:>1troJ S·-ritch :i.:r t"'e m·; ~csi t:irm. 

3. ~1.+ r=r::e~ t'"'.-:?0 ~.~ +,)'-;~ r~::.rl.~~ ... st~.~ t'h.e re~ti.~~jt T~~; ::-~~.r:-'!·'?!:" sh."UJ':l !"tot Tl1.!! • 

. ~. ~·+. th0 'Rp""1.~:..- ~---r:+:c-nJ S;ritcl:i :i>1 th0 0:.:'? "'c:>:ttion, 'J'l--,p rr:~der sh(mld read. 

Co:>1t:>:>e~ T/)c;iC 
~o.fr~~c- t0 t1~"' Jc::;-5 c d:i P,2,T::'..D .'C.t thr: ::nr< of tl;.j s e.:rti.c1o.. }.!.1 socJ:et locP.tions 

~,n1 \.-ri.J?e J.i .. st5.Y.,.~ o#~r: i"'1 e~~t.0r::.?.l !10t'1.4:.1on.· 
1., The :r.~~.r10:"" ~()nf::-rnJ. t?.:""r.rn~:!.~t()~ r-ho~-(1.'1 b? ,. .. v111n.t~d (P'1 

r.J.r. ~)1_0,·.ry"\ 11 Tl:5.~- 5.:-J :f~n~erl~d in soc1:~t ?1'? .. 
1 I 

eM;~er+~. • 0 • :::---coli doc 

L· · .. · ~ba,:;e. 
'3 1"1 

2. /Ln Si'l(~.T/310? :>"01'10. be "0l,~c~d :t.:n lr;c".'ti·;:"' I.17. 

3-. T~~oJ:~ t'h(;~-~c 

~~ 
II? 
FPJ1lSL/~Y 

I~1TY3Y3T 

SI 
ST0P"PJ)~ 

T:~D"?1I~ 

'1''J?.";:LA,y 
Uf~mcrx 

( 7:1) -B5fl 
(rn}_nr:::;q 

C·0~~~~c.tj_c~.:-; .. 

- !-':?.O;· .. ~ 
C:2'"'.:11 
3?.1-14 
c6-1 n 
!..'1~-20 

117-7 
'S7-13 
:~19~2 

!..'1s-t;n 
117·-'16 
117~0 

'T'O 

I.i':'-5 
I17-'3 
:f-.~7-12 

E9-13 
:B?1-"1 

T.1 '? -~· 

'. ·'-; ... • J ~ 

~~ ~ I--:-t ~:!:t'le0. ~;_1}1.1,S - Shnrt. 1:~5. r?~ 2hOl1.1.d 'b 8. so}rJ c:r0.d ttl ~-?1-1 r\nd 1321-1.1. ( 35 .. ~.'1~ .. S· 

~rn:?..-~T:t·-~{ '"'.::.0 ~uivro·"j1T ''~v), f1:'b0!'3~ ~;1:.rv.~~!.~ -+-~~ .. ~i'1:::--.~:e 5:~ .~.:. r.o} ·; ... : c·r,~n0c.t0:". ~1:.~ 

~~~~~ji-:::! V\ :• '\>:'.-1 .. -::::·?s r.,-t t1·"~c--~ n.o..,~("'l:r. r'""1'1.'t:?"0.l "Rr-<1 rl.~r sh'1t:!.~ ~.}.s0 t-;~i·rlate in a 

r0l ~-~.- ~-.JY'l-nr:cd;r.,-)'10~ rnl'!'?11 .~. r: .. ,_~,,0 ,...,~:.,.. h~ ~FH~·i tn C0~:1r.:0·l~ t'hf.- ~n~~utr?r to th~ 



Th:i..s cr>"IJ1.e C0'!.1lrl be r):=,rt of the te1~ty11e :tn+erf·~f')r; r:'<.blP. i_f' th..,_t C?.b}ce hP.<~ 6 
or nore F:i.1"es <>nr1. the crn>nectnrs 1vwe. 6 C'T' m0re .,j_n~. (?r;fp~!:' tn "~ TeJet~r~e 
Inter.f;::~cp .f0r the LT)14 11 ,) It is :i_rrynrt2.nt t~o . .t t 11"' c"='01e c0n'1ecti.0n is mv~h 
that ]i'RrifFIBL~.Y i "l C0nnPcterJ to the ?egrle.,... '>mtc-:)] :"?" l "~r "H1P...,.?;.i ::.inr; 1.-ri "!"0' th.,.t 
is coY~nected to the CP.t1Y•de of the dj 'Xl~" ( t'h0 ri :i. >de .,_~ dr-> th'1t h~.s the 1:J~.n:l.). 

Pc;>.d"':r Oper8.ti 0n 
1. TTpnn b1.:!:''15n;-:; the ooM.::;rnter on, it r"?..y he ner:?"'22.J:'2r t0 ~"'1'!·~. :?. 

the telPt:•:::>e to 5.nHi.~J.i~e th':" STO'T'?'.'"? ~nd 1YR P:i11 f]ry;s. 
2, Pnt Re:=v'le:r. CrmtrnJ. 01\T. 
3. ?nt th"' r:vmt't'o1 J.ever on ()I'f ~'"'r 

::>t this :)0jnt. (F0r 2.utonqtic 
'rDG re 1ay t:mere:i zes.) 

!··1A1\TITAI srp.~.'Prn. T..,.,,,. :re"l<i <:>:r f"houl<i.n It :r.e;:>d 
rer-~.de:r.s t "l. cli0'!r sh0uld be hea:rd. as th0 

4. St<:!.rt the rrog:r.arn. 
Sm:1e notes. It is f;:-.ster to J.oad '[)1'0{',T3J'1S 1dthout re"!.der contc-ol. The rnech<•ni.c?.l 
delay in the Read.er Control Belay s1ows thin.~'i'-' dnH"'. 13:'' 1n·=v'!5.,.,.<::, I m.eTn 
load:i.nr.: done Hith b5 .. n"J:';I' tape·s us.i.n';' the BT'·T nr B:HT loa.ders, These A.re 
!)igital Bquipment Co:r.yor-'1.t:i.on lo2.ders. '~·Then loadi'1S !=1. 1Jr0ST9!'1 1vritt"'!n in 
a lan'j'U9.c;e such as B.ASIG, · re.?.der control is rrobabJy nec2ssc.n::y ~ 
;,Then rr>:>02.T8.J1'!l'n:1.n~ for the I,D14 just remerrb~r thqt ro. 0hctracter vill be read 
onl~r Fhen the 1):!1 fla~ is cle8.red. A 6032 R'1d 6036 1-ri.l} read '?. character. A 
6034 an<l a 603n Hill loP.d the aocm>:mlato:r ,.•ith the chare.cter, 

Te$tinc !?.eader Control 
---7" Th:ree tesb exist. They are: 

1. The test ;'],'iven ·nnder the h~P.d.ine 11Te.sting the ReJ.a;r Connections 11 , 

2. A sim:pJ.e echo test. (Refer tr:> "A Tel<>tyiJe Interface for the 1])141!.) 
In'the JIJCAI mode, !lunch ,e, test'tr.>.pe si.lch ast 111Tmv is the time for all 
t;"'od mr:m to :r:oEe to tre airJ. of thei!' cou .. nt:r;r. rr Em; -;:mt the t~.lety:::v~ 
on LIN3 a.nd echo the test t:?.:Je to the printer. Pnt reader control on, 
To test the reader contro}_ 1 Y!1.:ry the cloo1'" ::';JPed. The re?..d:i.ng of thr1 
tr:roe shon}d. Va~r vrith the r.:loGl,~ S]IP.ed. 

3. Create a test t<>::;r:) as rn.enti.')!'0d l.~ the ab,.we test. Put r~ader c0ntrol on. 
Loc.d a.no e~:ecnte the foll:->Hin:; l1roy:-<">m. T1"9 st..,_rtin: arirl.ress is 0000. 
L()C !'"111I0N D:TST::? .. UCTIO:t-T I.J·Tf':!'·m!·ITC 
- 0000- fi032 KCC 

0001 6031 KSF 
0002 5201 Jr:P 1 
0003 6034 TCRS 
0004 321 5 DCA 1 5 
0005 7001 T.'\.C 
0006 
0007 
0010 
0011 
0012 
0013 
0014 

7440 
5202' 
1215 
604h 
6041 
5212 
5200 

""7 ~ .;).~ .. 
JI·-m 
T\D 
TIS 
T~l:i' 
Tr/ri-:" 
v. ·-· 

~T!"'T 

f;; 

15 

12 
0 
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Ll, LJ:Ni:: AND 1-oc.AL. 011..AfJ&2 
m'r-_:__ ___ :...:___-=-----=---~~.!:..----.--< 3 To t'\o\ o B. 

Mode. s:.L~ 

e+c. 

Lhstr·~ bl.\ ~or 
Clv.kl.-- 16~ 

Go,\ 
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PAR'£S FOR PAPB~ TAPZ REf._DBrl COWl'ROL 

Chip Type 

SN74LS109 
Quanti tv 

1 

Transistor Circuit 

Requires 

Interface Requires 

1 
1 

1 

NuD1.ber of pins 
16 

14 pin socket 

Adapter, Hiring Board - 14 pin, r20lded. 

(Robinson-t1ugent ma..YJ.ufactures these - type KPB-143) 

2N3569 S·.·titching Transistor 

1 Relay: S,,ritching Voltage 5-6 Volts D:; 

The above items require 1 
1 

I 

Current Rating 125 rna 

(Radio Shacl;: sells a relav that '.rill suffice) 
M•,.\!..1 ~ 

I lt~"'Y ~·N ,,c.h. ll5' lt A(. 
14 pin soc'!..-.::et 
16 pi!'l socket 

These sockets are 

supplied t-rith the 

backp2..'1el, 
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!"-._~ 
v ''1 .) 
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Keyboard Interface 

..-----0 RRO 
1-{ 

Xl 

J 

B5"Li-2. 
fRO!vl.'rTY "vYY-------<1 

5 1"2. 

IKn 
!>16 

.. 

,,. 
' '. 

ll. 

1 - I 
j ; ~-- :~ \./' 

:t:Ni:-qi_!f> 

ll:r.Nl\.i.\ q_ 
ID 

J:;\JI"V.T~ 

9 Il;;l'l.<\1 7 

'b J:.V p U:T b 

7 T.J\1 Pu.T 5" 
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U1 . i 

3. The follo"d.ng connec·tions must be m:::td~• 

.9!2:::r~) t :::::--:- .I!rL.::.: .. E.t:rl 
i\6?~2 1121-2 

J:2_ co !11l:~c;-t;:,s:_~:Lrl.;i! .. ~ .. 
8 

A62-3 1321-3 7 
A62-!J. B2"1-4 5 
A62·-5 :821-5 6 

4, .4.s long a.s these connections arn mad£:~ the I/O cable can 
have any configu~l'ation. He ~n·eff::r to have the foJJ.m·ring 
C::lbles beca.usH it permits f1exibili ty in eomponent plc"cemen:t 
and teletype usage. rJ'his applies primarily to r;ituations 
were thr:; tele·i;ype is us eel with othe:>:~ computers. 

TE~S~P l'ROGft.ANS 
~kl']~e J--;7>· ;,.. >.-"">-. -- (to~~v,te::J 

le.\d~~e \O.i~ I/o (.(1,~\.~ J G:o~""pv:\-e.- lo.\\ 

Here are some very simple programs . that ca"1 be used to test the interfaces. 

Print o:>:1e character 
~1:i.~;-prograra is v.seful for testing 

Octal I,ocation Contents 
--· ooocr· .. ·- -6044~ 

0001 1020 
0002 6041 
0003 5002 
0004 6046 
0005 7200 
0006 5001 
0020 0301 

the teleprinter interface., 
.M!JQ~ 

Tf'C 
TAD 20 
TSF 
J'I'iP 2 
TJ.,S 
c:r,A 
~1'NP 1 
letter a, 

Location 20 ma;y contain the code for any character. An A :i.s a 301- This 
program will obviously not type a car:r.aige retu:r:n 1-mJess you set location 
20 to the proper code in 'tihich cause you ,.,ould only do Cf:n:·raige relJ.trns. 
11"he next proe,Tam a:voids thls. 

Print all poss}.f>1.e_s.hEz-r•acters 
This is a variation of the first program. 
Octa.1 T,ocat:ion Gon:l;ents Mne:!llonic 

0000 -bb44 «TK;-
0001 1020 IJ.l.ill 20 
0002 6041 TSF 
0003 ~ 5002 JNP 2 
0004 6046 'l'I,s 
000) 5001 J}LP 1 
0020 xxxx data 

1&9.h.C2 • .J'::E9IQ:§D 
Th:i.s program recj.eves a characte~~ .from the ke:rboerd ~.:u1d then JH'intn .it 
oh the teJ.np:dnter,. This is a good test of tbG ]:~oyboa:rd and. teleprj '."ltcr 

0<Ytr.t1 TJO(!~~t:Lr;:n ---ooao·· ·· ·-
OO(Y1 
0002 
0003 

·0004 
0005 
0006 
0007 

Contents 
-~6-~o7..?--

/'· 

6031 
5001 
6034~ 

6046 
6041 
5005 
5000 

J.1nJtB.9Ei£ 
KCG 
KS:f!' 
.)}12 ·j 

ICFC 
'l'Li3 
rrt<·n;1 .. , ~~)J.: 

,itr:P 5 
Jf.I'[,D () 
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