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(Photograph will be supplied at a later date) 
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Figure 1-1. Tape Reader/Punch 
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1-1. SCOPE. 

SECTION I 

GENERAL DESCRIPTION 

This manual contains ope ration and maintenance information for the 
RP-9362/RPF9362 Tape Reader/Punch (reader/punch). This information in
cludes general description, installation and ope ration procedures, functional 
description, maintenance procedures, engineering drawings and replaceable 
parts lists. 

1-2. EQUIPMENT DESCRIPTION. 

The reader /punch shown in figure 1-1 is a photoelectric punched tape 
reader and universal tape punch, combined in a single chassis. The reader 
and punch ope rate independently, permitting sin1ultaneous ope ration. Reader/ 
punch operations are controlled by external signal voltages applied to the rear 
panel input/output connectors, however local front panel switches control 
auxiliary functions. 

The reader employs infrared light-emitting diodes to transmit light 
through holes in punched tape to be sensed by phototransistors. The photo
transistors detect the infrared light and generate electrical signals. After 
being wave-shaped and amplified, the electrical signals are applied to the input/ 
output connector. 

The punch punches one sprocket hole and one row of data holes in re
sponse to each punch command. Tape punching speed up to 60 characters per 
second is established by external control signals. 

Model RP-9362 utilizes spools of tape and contains a rewind post con
trolled by a front panel toggle switch. Model RPF93 62 utilizes fan-fold tape 
with bins for both the supply and take-up tape. 

Both models of the reader/punch are designed for rack mounting in a 
standard 19-inch RETMA equipment rack. Chassis mounted slides are optional. 

See table 1 -1 for electrical and mechanical specifications. 
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Paran1eter 

Din1ensions 
Width 

Height 

Depth 

Weight (RPF9362) 
(RP-9362) 

Tape 
Material 

Thi,·kncss 

Tolt..•rancc 

Width/Le\'els 

Transparency 

Reader Tape Bin 

Punch Tape Supply 

Power Requirement 
Power Consumption 

~1axin1tm1 

Typical 
Peak lnrush Current 

Logic Levels 
Posithe Logic 

Negath·e Logic 

Reading Modes 
Step 

Slew 

Stop 

Data (8 channels) 
Hole 
No Hole 

READ CLOCK (Sprocket) 
Hole 
No Hole 

Table 1-1. Specifications 

Specification 

19. 00 inches (48. 26 centi-
111eters) 

IO. 4 7 inches (2 6. 59 centi
meters) 

12. 50 inches (31. 75 centi
meters) 

42 pounds (19. 05 kilograms) 
32 pounds (14. 51 kilograms) 

Paper, alun1inun1-Mylar, 

paper-Mylar, or Mylar
alun1inun1 

Up to O. 0045 inches (0. 1143 
millimeters) 

Tape punched per EIA Stan
dard RS-227-A, ECMA, 
ANSI, or ISO 

I. 000 ± O. 003 inches 
(25. 400 ± O. 076 milli
meters) 5, 6, 7, or stan
dard 8 track plus sprocket 

(,Oo/o transmissivity maximum 
(40% opaque) 

Accommodates 250 feet (76. 2 
meters) of fan fold tape 

Accommodates standard 1, 000 
feet (304. 8 meters) carton 

115. 0 ±II. 5Vac, 50-60 Hertz 

300 watts 
200 watts 
JO amperes 

Logic 0 = 0.0 to+ O. 5 Vdc at 
16ma 

Logic I = + 2. 4 to + 5. 3 V d c 
at 400µa 

Logic 0 = + 2.4 to+ 5.3 Vdc 
at 400µa 

Logic 1 = 0. 0 to +o. 5 Vdc 
at 16ma 

Logic 1 pulse 0 to 300 char
acters per second (see 
figure 2-2) 

Logic 1 input for duration of 
slew, 300 characters per 
second 

Logic 0 

Logic I 
Logic 0 

Logic I 
Logic 0 
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Parameter Specification 

RUN STATUS 
LOAD (Hearl Open) Logic I 
RUN (Hearl Closerl) Logic O 

DRIVE ACKNOWLEDGE 
Step or Slew signal Logic I pulse 80 ±30 µs 
received 
Step or Slew signal 
not received 

READER READY 

Punching Modes 
Forwarrl 

Reverse 

Leaner 

Data (8 channels) 
Hole 
No Hole 

FEED DIRECTION 
Forwarrl 
Reverse 

PUNCH COMMAND 

MOTOR ON 

MOTOR OFF 

PUNCH READY 

TAPE HANDLING 
ERROR 

SYSTEM READY 

Logic 0 

Logic I when the rearler is 
rearly to accept an in
put r1rive con1mand 

Data and sprocket holes 
punched in response 
to an input PUNCH 
COMMAND up to 60 
characters per seconrl 

Tape travels in reverse 
<lirection without punch
ing <lata or sprocket 
holes 

Sprocket holes µunche<l at 
60 characters per 
second 

Logic 1 
Logic 0 

Logic 1 
Logic 0 

Logic I for 10 µs mini
n1utn, 8ms rnaxin1unl 

Logi 1 for 10 µs mini
n1um 

Logic 1 for I 0 µs mini
mum 

Logic 1 

Logic 1 

0.0 to+ 0.5 Vdc at 16 ma 
(open collector transis
tor) 



SECTION II 

INSTALLATION AND OPERATION 

2-1. GENERAL. 

This section of the instruction manual contains installation and opera
tion information for the reader/punch. Refer to the Options section of this 
manual and/ or interfacing equipment instruction manuals for special installation 

requirements. 

2-2. INSTALLATION. 

Apply power to the reader /punch via the three-pin power connector Jl. 
The power cord, three-wire Belden part number 17258 (EECO part number 
346302-05) is supplied in the parts kit. 

When connecting the ac line cord to the 
line, be certain that the grounding pin is 
connected to a good ground source. 

The data and control signals necessary for reader /punch operation are. 
shown in figure 2-1. To interface with other equipment, fabricate appropriate 
cables using size 22 AWG wire of necessary length not to exceed 10 feet. For 
noise immunity, use twisted pairs, terminated at both ends of the cable to the 
ground points. 

2-3. Reader Interface. 

To synchronize the input drive signals with the reader control signals, 
observe the timing relationships of figure 2-2. The recommended interface 
circuits are shown in figure 2-3. In the step mode, apply a 150 ± 50 micro
second (t1) logic 1 pulse to either DRIVE RIGHT or DRIVE LEFT. Hold the un
used drive input at logic O. 

Synchronize on the READER READY signal Jl-6 by applying the step 
pulse only when READER READY is in the logic 1 state. READER READY goes 
to the logic 0 state when a step input is applied and returns to logic 1 typically 
220 microseconds after the READ CLOCK (Sprocket) returns to logic 1 (t3). 
The step input repetition rate must be 3. 3 milliseconds or more (t2). 
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P/OJl P/OJl 

DRIVE RIGHT +5VDC CREFJ 
4 l 

DRIVE LEFT READER READY 
5 6 

SIGNAL GROUND RUN STATUS 
25 7 

'---
8 

+26VDC <REFl 

READER 
READ CLOCK CSPROCKETJ 

9 
DRIVE ACKNOWLEDGE 

10 

DATA l 
11 

DATA 2 
12 

DATA 3 
13 

DATA 4 
INPUTS 14 r--- -

DATA 5 
15 

DATA 6 
16 

P/OJ2 DATA 7 

r- 17 
PUNCH COMMAND DATA 8 

12 18 

DIRECTION +26VDC CREFJ OUTPUTS 
11 19 

PUNCH MOTOR START SIGNAL GROUND 
7 22 

PUNCH MOTOR STOP 
23 

SIGNAL GROUND 
8 

PARITY SELECT SIGNAL GROUND 
16 24 

DATA l SIGNAL GROUND 
3 25 

DATA 2 1---
4 

DATA 3 
14 

~J2 
DATA 4 

15 PUNCH READY 
DATA 5 13 

2 TAPE HANDLING ERROR 
DATA 6 25 

l PARITY ERROR 
DATA 7 PUNCH 24 

5 SYSTEM READY 
DATA 8 18 

6 SIGNAL GROUND 
SIGNAL GROUND 20 

19 +5VDC (REF> 

20 .E...i 

21 
5928 i,...-..J 

Figure 2-1. Input/Output Signals 

The reader can also be operated in the step mode using the DRIVE 
ACKNOWLEDGE signal. Apply a logic 1 pulse at any time and hold at logic 1 
until DRIVE ACKNOWLEDGE signal is received. 
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~~Tl 
' ' 

DRIVE RIGHT ~ T 2 -n 
DRIVE LEFT J L - . : ' ..__ __ _ 

I 

' 

ACK~:LEEDGE fl.__ __ _.n._ ___ _ 

I 

-- --- -----------------·-·------------

Jl n~-, I 
I I 
I I 
I o 

I I 
I I 

___h__h_ 
I 
I 
I 
I 

' I 
I 

--::--T 5 
Ii 

~ 
I O I 
I I 
I I 

I 

READER READY .._______.n.____ l..____h..___ 

4228 

READ CLOCK 

(SPROCKET> 

I 
I 

' 
- -T3 

STEP, SYNCHRONIZED 
BY READER READY 

Lf LJ 
STEP, TERMINATED 

BY DRIVE ACKNOWLEDGE 

Lr 

Figure 2-2. Reader Interface Timing Diagram 

PRIORITY 
INTERRUPT 

For slew mode operation, hold DRIVE RIGHT or DRIVE LEFT at a 
logic 1 level for the duration of slewing. The repetition rate in the slew mode 
is limited by the reader. In the priority interrupt mode, an interrruption 
greater than 50 microseconds causes the reader to pause until another DRIVE 
input is received (t4 ). The reader continues to run at maximum speed if the 
DRIVE input is dropped for less than 50 microseconds (t6). To stop on
character, remove the DRIVE input within 50 microseconds of the rising edge 
(hole-going condition) of the READ CLOCK (Sprocket) (t5). 

Note 

When switching from a DRIVE RIGHT input 
to a DRIVE LEFT or vice versa in any mode, 
hold both inputs at 0 volts for a minimum of 
20 microseconds. 

Sample the data after READ CLOCK (Sprocket) goes to the !Qgic 1 
level (hole condition). The READ CLOCK (Sprocket) may be delayed before 
sampling the data for higher reliability when using worn or skewed tapes. 
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2-4. Punch Interface. 

The timing relationships for punch operation are shown in figure 2-4 
and the recommended interface circuits in figure 2-5. FEED DIRECTION con
trols tape travel direction, logic l for forward and logic 0 for reverse. Apply 
a PUNCH COMMAND when PUNCH READY is at logic 1 and l microsecond 
or more after FEED DIRECTION is set to logic 1. 

Each data channel to be punched must be at a logic l level at the time 
PUNCH COMMAND is initiated and for a minimum of 10 microseconds there
after. 

PUNCH READY 

FEED DIRECTION 

PUNCH COMMAND 

DATA 

580A 

-..i 
I 

llOJ.JSMAX. 

---....,i-----.1~·:::::::::::::::::::: __ 1_6._s_Ms ________ ___.•r---1~---------
--.i - l J.JS MIN. 

I I 

I I• ·1 10 lJSEC MIN. 
I I 

~ ,- - -i L 
I I I· ·I _J 

8 MSEC MAX. 

I 
I 1,. .I 10 J.JS MIN. 

Figure 2-4. Punch Interface Timing Diagram 
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I 
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load recommended I 

I 
I 

SN7400N I 
I 
I 

~---------------~ 

10 ft. max. 

r- - -- --;,;;c~- - -- ----, 
I INPUT CIRCUIT 

I 
I +5V 

I 
I 
I 4.7K 4.7K 

I 2.2K 

I 
I 
I 
I 
I 
I 

.OOlUF 
200V -r I CD4030AE 

'-}-\_ REMOVE FOR 

negative !ogle 

L ________________ _J 

OUTPUT CIRCUIT ,---------------, 
PUNCH 

I OUTPUT CIRCUIT I 
I I 
I I 
I I 
I I 
I I 

I One gate 
I load recommended 

I 
I 
I SN748bN 

I I 

I I 
L--------------~ 

330C 

101!. max. 

Ir----~~~~~~;~---, 
INPUT CIRCUIT 

I 
I 
I VccC+Sv TYP> 

I 
I lK 

22!2 

Vee 

.Olufr\ 
OR EQUIVALENT 

~--N • v TTL OR DTL LOAD 

I lµ.Sec--j Fl 1-- 2µSec 

L - - - - - - - - - - - - __ _J 

Figure 2-5. Recommended Punch Interface Circuits 

2-5. LOGIC MODES. 

Input and/or output logic modes may be inverted by adding or remov
ing jumpers on the punch printed circuit card or by changing logic switch settings 
on the reader printed circuit card. The logic mode options are listed in 
tables 2-1 and 2-2. 
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Table 2-1. Reader Logic Options 

LOGIC LOGIC SWITCH POSITION 

Drive Reader Sprocket Data 
Input Output Input Ready Out Output 

Sl S2 S3 S4 

Positive Positive Off On On On 

Positive Negative Off Off Off Off 

Negative Positive On On On On 

Negative Negative On Off Off Off 

Table 2-2. Punch Logic Options 

LOGIC JUMPER 

Feed Punch Data Parity Punch Tape Punch 
Input Output Direction Command Inputs Error Ready Handling Motor 

A B c D E F G 

Positive Positive In In In In In Out In 

Positive Negative In In In Out Out In In 

Negative Positive Out Out Out In In Out Out 

Negative Negative Out Out Out Out Out In Out 
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2-6. OPERATION. 

The reader and punch operations of the reader/punch are completely 
independent and therefore may be operated individually or simultaneously. 
Reader and punch operations are controlled for the most part by external sig
nals. The local controls serve mainly to operate auxiliary functions. 

Table 2-3 lists all operator controls and indicators and describes the 
associated function of each. 

Table 2-3. Controls and Indicators 

Control or Indicator 

POWER ON/OFF switch 

POWER ON indicator 

4 • switch 

RUN/LOAD switch 

LDR switch 

TAPE STATUS indicator 

Data Level switch 

Location 

Front 
Panel 

Front 
Panel 

Front 
Panel 

Front 
Panel 

Front 
Panel 

Front 
Panel 

Punch 
printed 
circuit 
card 

2-8 

Function 

Applies l l 5Vac power to both 
reader and punch circuits. 

Indicates reader/punch circuits 
energized. 

Momentary switch to control 
tape rewind direction. 

RUN for normal reading 
operation; LOAD to inhibit 
reader stepping for tape loading, 
data outputs remain active. 

Pushbutton switch to produce 
a tape leader with sprocket 
holes. The punch operates 
at the 60 character per second 
rate in the forward direction. 

Indicates a tape handling 
problem in the punch only. 
Does not affect or is not 
affected by reader operation. 
The punch tape supply is ex
hausted or the tape is broken, 
loose, or too taut. 

Thumbwheel switch. Blanks 
unused channels for 5, 6, or 
7 level data perforating. 



Table 2-3. Controls and Indicators (Continued) 

Control or Indicator Location Function 

Logic Level Option Reader Four mini switches to select 
switches printed positive or negative logic 

circuit levels. See table 2-1. 
card -.. 

DUPLICATE switch Front Option. Allows the punch to 
(RPF93 62 only) Panel duplicate tape in the reader in 

the DUPLICATE position. 

REWIND switch Front Controls rewind post to re-
(RP-9362 only) Panel wind short strips of tape. 

2 -7. Reader Tape Loading. 

One inch wide, eight-level tape has three rows of information holes 
toward the reader front panel, the row of sprocket holes, then five rows of 
information holes on the outside. Narrower tapes have three information holes 
on the panel side and fewer than five on the other side of the sprocket holes. 
Place the tape in either fan-fold bin and proceed as follows (see figure 2-6): 

1. Open the reader head by carefully lifting the upper section. 

2. Turn the variable tape guide in either direction to adjust for the 
width of tape being used. 

3. Route the tape through the reader head ensuring the sprocket teeth 
engage the sprocket holes (row of smaller holes) and the tape lays 
between the tape guides. 

4. Carefully close the reader head by pressing down on the upper 
section until it snaps into place. 

2-8. Punch Tape Loading. 

Refer to figure 2-7 to route the tape, and proceed as follows: 

I. Pull the reader/punch out on the extension slides sufficiently to 
load the tape container. 
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SPROCKET 

Figure 2-6. Reader Tape Loading 

Figure 2-7. Punch Tape Loading 
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2. Position the tape container on the top shelf within the four corner 
brackets. 

3. Pull the tension release plate forward (toward the chad diverter) 
to allow easy threading of the tape tension switch. 

4. Thread the tape tension switch, drop the tension release plate into 
position, and direct the tape into the chad diverter. 

5. Release the cover by lifting the latch release. 

6. Thread the tape through the slot under the chad diverter onto the 
sprocket. 

7. Place the tape under the tape tear plate and into the tape bin. 

8. Holding the tape in place, close the cover and lock it in place with 
the cover latch. This binds the tape against the sprocket. 

9. The tape punch is now ready for operation. A tape leader may be 
prepared by applying power to the unit and pressing' the LDR push
button. 

2-9. Operating Procedure. 

To operate the reader /punch, perform the following: 

1. Select the logic options for both the reader and the punch. See 
tables 2-1 and 2-2. 

2. Select the number of data channels to be punched with the data 
level thumbwheel switch on the punch printed circuit card. 

3. Load tape in the reader per paragraph 2-7 and in the punch per 
paragraph 2-8. 

4. Connect reader interfacing signals to Jl and punch interfacing sig
nals to J2 per paragraph 2-2. 

5. Apply power to the unit and position POWER switch to ON. 

6. Position the RUN/LOAD switch to RUN. 

7. Apply control and data signals from external equipment. See 
figure 2-4 for timing relationships. 
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2-1 O. Tape Splicing. 

When necessary to splice punched tape, a butt splice is recommended. 
A butt splice is made by placing the square-cut ends of the tape together with
out bverlapping (see figure 2-8). Care should be taken to maintain the proper 
distance between holes. The hole spacing should be O. 100 ± O. 001 inches. 
Punched tape dimensions are shown in figure 2-9. Splicing can best be accom
plished by use of a commercial punched tape splicer such as manufactured by 
the Data-Link Corp. There should also be no lateral shift of the tape ends. 
Apply contact adhesive splicing material such as silver Scotch tape No. 852 
to the top side of the punched tape so that it will be away from the phototransistor 
array and sprocket wheel. Pre-punched splices are also available from several 
sources. Be certain the splicing material ends between holes. Trim the splic
ing material evenly at the edges of the tape. Do not use transparent splices on 
butt spliced tape. 

0 0 0 0 0 0 0 0 

158A 

Figure 2-8. Tape Splice 

. 046 t.002 t.025 

IN 5 INCH 

TOL. 

.072 DIA ±.002 

t 
B ±. 003 

000000 00000 00000----~ 

0 0 0 
0 0 0 At .003 

0 0 00 __J 
~----+:~~~=====------0-+-+--g.J ~g_o __ ·~-· o~ 

.100 t,001 
.100 ± ,001 

41:·s 

0 

5-TRACK 

5-TRACK - INVERTED 

6-TRACK - TYPESETTER 

7-TRACK 

8-TRACK - EIA 

Figure 2-9. Punched Tape Dimensions 
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3-1. GENERAL. 

SECTION III 

FUNCTIONAL DESCRIPTION 

This section contains a functional description of the reader/punch. Re
fer to section V for the engineering drawings and section VI for special customer 
requirements or options. 

3-2. FUNCTIONAL DESCRIPTION. 

The reader /punch is a tape reader and tape punch combined in a single 
chassis. The reader and punch sections are independent and capable of simul
taneous operation. A simplified block diagram of the reader/punch is shown 
in figure 3-1. 

Jl 

" LED AND PHOTO DATA DATA 
TRANSISTOR ..... 

AMPLIFIER 
~ 

ARRAY 

SPROCKET J 
Jl l LATCHED SPROCKET 

r--"\ w DRIVE RIGHT 

INPUT LOGIC DRIVE CIRCUIT 
STEPPER 

DRIVE LEFT 
~ 

MOTOR i,___..; 

h..., 

J2 J2 

I""'\ DIRECTION PUNCH READY 
,--.. 

...... 
CONTROL 

PUNCH COMMAND LOGIC 
TAPE HANDLING ERROR 

SYSTEM READY 

l--_.. 

J PUNCH 

MOTOR 

L-1 DATA CONTROLLER STROBE DATA PUNCH 

INPUT 
..... 

OUTPUT I--- SOLENOID 

DATA REGISTER DATA REGISTER DRIVE 
CIRCUIT 

4238 v---

Figure 3-1. Tape Reader /Punch Simplified Block Diagram 
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3-3. Reader Functional Description. 

The reader section of the reader/punch is a photoelectric punched tape 
reader. Nine light emitting diodes (LED array) arranged to transmit light 
through holes in punched tape bias nine corresponding phototransistors. Cur
rent through the LED array is adjusted to bias the phototransistors into full 
conduction for holes in the tape and into cutoff for no holes. The phototransis
tor outputs are amplified, ·wave shaped and applied to the output connector as data 
signals. These eight data signals, corresponding to tape holes, are available 
at the output connector along with several interface control signals. 

The punched tape passes between the LED array and phototransistor 
array one row of holes at a time. The sprocket, driven by the stepper motor, 
engages the sprocket holes in the tape and propels the tape in the direction con
trolled by external control signals. External control signals are applied through 
the input/ output connector to the input logic circuit. The input logic circuit ac
tivates the motor driver circuit to the power level necessary to activate the 
stepper motor. As the stepper motor drives the tape to a new row of holes, 
the sprocket hole initiates several control signals. The control signals are 
available at the input/output connector to control operation of the reader. 

3-4. Punch Circuit Description. 

The tape punch section punches paper tape with data and sprocket holes 
in response to an input PUNCH COMMAND, a FEED DIRECTION signal an~ from 
five to eight data bits. Input data is clocked in the data input register by th~ 
PUNCH COMMAND. A programmable-read-only memory (PROM) is employed 
to assess the input conditions of the tape punch. When all necessary inputs of 
the PROM are logic 1 each latch of the data output register containing data, 
biases an associated transistor drive circuit. Each transistor drive circuit 
energizes an associated punch solenoid to activate a punch magnet. The inputs 
needed to provide the PROM with the proper punch conditions are PUNCH 
COMMAND signal, tape tension switch signal, LDR switch signal and DIREC
TION signal. 

The punch motor is started externally by a PUNCH COMMA.ND, MOTOR 
ON, or manually by the front panel LDR switch. Power is continuously applied 
to the motor if a PUNCH COMMAND occurs at least once every 6 seconds. 
Data can be punched 150 milliseconds after the motor is initially turned on. 
When the punch motor is started by MOTOR ON, MOTOR OFF is required to 
stop it. 
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Data must be applied at the time PUNCH COMMAND is initiated and for 
a minimum of 10 microseconds thereafter. Up to eight channels of data may 
be punched and each must be a logic 1 to punch a hole. 

Each PUNCH COMMAND advances the tape one row, punches a sprocket 
hole, and punches data holes when FEED DIRECTION signal is at logic 1. A 
backspace is initiated when FEED DIRECTION is at logic 0. The punch cycle 
requires 16. 5 milliseconds, limiting the punching rate to 60 characters per 
second. To punch at full speed, PUNCH COMMAND must be synchronized with 
PUNCH READY. Speeds up to 55 characters per second may be achieved with
out synchronizing. 
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4-1. GENERAL. 

SECTION IV 

MAINTENANCE 

This section contains maintenance information for the reader /punch. 
Instructions include preventive maintenance, reader alignment, and adjustment 
procedures. 

4-2. PREVENTIVE MAINTENANCE. 

Preventive maintenance consists primarily of visual inspection, clean
ing, and lubrication. When performed as a regular routine, reader /punch 
breakdown may be prevented and reliability improved. 

4-3. Cleaning. 

The reader /punch should be cleaned as often as required to maintain 
appearance and performance. Excessive accumulation of dirt or paper dust 
on the reader head sensors can cause misreads. 

Do not use chemical cleaning agents which contain 
acetone, xylene, benzene, toluene or methyl ethyl 
ketone (MEK). Use of these solvents may cause 
damage to the polycarbonate parts in the reader 
head requiring major repair. Do not immerse the 
reader /punch in cleaning solvents nor ultrasonic 
cleaners. 

Tape motion across the glass-covered phototransistors tends to self 
clean the reader head; however, paper dust can accumulate in the phototransis
tor cavity. Stubborn deposits may be brushed out using the brush supplied 
(P/N 341201-01) or other soft artist brush. Extremely stubborn deposits on 
the head or glass surfaces may be removed by using cleaning agents such as 
water, a solution of water and detergent, isopropyl alcohol, Freon TE, or 
Freon TF. 
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4-4. Lubrication. 

Lubrication, in the reader, is require d on the read head cov er hing e 
and ball detent holes. A small amount of Dow Corning 3 3 lubricant may be 
used in the locations pointed out in fi g ure 4 -1. 

5 87A 

LUBRICATE (2 PLCSl 

Figure 4-1. R e ad Head Lubri c ation Points 

Lubrication points in the pun ch are identified by the callouts in figures 
4-2 to 4-5. The numeral identifies the lubricant listed in table 4-1. Equivalent 
grade lubricants may be substituted. Apply lubri c ants s paringly. 

Table 4-1. Lubricants 

Item Number Type Lubricant 

1 Custom Lube 700 

2 Gulflex 11 A 11 Gre ase 

3 Custom Lube 700 Mix ed With Gulflex 11 A 11 Grease 
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1. Ratchets, Gears, and Pawl (figure 4-2) 

a. Lubricate the inside bearing surfaces for the sprocket shafts in 
both punch side frames. 

b. Lubricate both holes in each ratchet shaft pivot link. 

c. Grease the tooth surfaces of both the ratchet and sprocket shaft 
spur gears. 

d. Grease the tooth surfaces of the forward ratchet. 

DO NOT remove the ball detent from 
the shaft. 

e. Grease the tooth surfaces of the detent gear WITH THE BALL 
DETENT IN PLACE. Latch the forward feed solenoid by hand 
or electrically energize it to rotate the sprocket shaft. Pack the 
entire inside area of the detent. 

Figure 4-2. Ratchet, Gear, and Pawl Lubrication Points 
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2. Pawl and Punch Assembly (figure 4-3) 

a. Lubricate the surface of the pawl carrier eccentric shaft. 

b. Lubricate the pivot hole of each one of the nine pawls. 

c. Lubricate the tip of each pawl. 

d. Grease the contact points of each one of the nine punch driver arms. 

e. Grease the pawl contact notch on each one of the punch driver arms. 

£. Grease the ends of the pawl yoke return springs and their attach
ment holes in the pawl yoke and spring anchor bracket. 

g. Lubricate the upper surface of the punch driver arm stop that con
tacts the tip of each punch driver arm. 

h. Lubricate the contact surface at the end of each one of the punch 
driver arms. 

i. Lubricate the top and bottom of each slot for the index punch and 
all eight code hole punches. 

j. Lubricate the punch guide holes for all nine punches in the lower 
die plate. 

PUNCH DRIVER A.RM 

591B 

P ... WL YOKE 
SIDE PlA"TE 

!;PRING 
ANCHOR l!RACKET 

Figure 4-3. Pawl and Punch Lubrication Points 
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3. Solenoid Armatures, Feed Solenoid and Ratchet (figure 4-4) 

a. Lubricate both sides of each armature spacer. This must be done 
on all nine punch solenoid armatures. 

b. Lubricate the armature points and link pivot points on all nine 
solenoids. 

DO NOT get lubricant on armature surfaces, 
solenoid cores, or solenoid frames. 

c. Lubricate the inside surfaces of armature pivot holes. 

d. Lubricate the interposer armature tip. 

ARMATURE 
5PACER 

~{ '\ 
I l / l I 

1N1ERPQ!)EA l>OP.llON · . -- / 
Of' ARM AT URE 

SOL[lrlOt{) 
~RMIE COi~ 

RATCHET 
SHAFT 

Figure 4-4. Armature, Solenoid, and Ratchet Lubrication Points 

4. Shaft and Index Link 

a. Lubricate the upper bearing surfaces in both index links. 

b. Lubricate both sides of each washer and spacer shown. 

5918 

Figure 4- 5. Shaft and Index Link Lubrication Points 
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4-5. READER/PUNCH ALIGNMENT AND ADJUSTMENT PROCEDURES. 

All alignments and adjustments, both mechanical and electrical, are 
carried out initially at the factory. Readjustments should not normally be 
necessary; however, due to wear or replacement of parts and components, 
some readjustments may be required. Test equipment and special tools re
quired to perform alignment and adjustments are listed in table 4-2. Equiva
lent test equipment and tools may be substituted. 

Item 
No. 

1 

2 

3 

4 

5 

6 

7 

Table 4-2. Test Equipment and Special Tools 

Tool or 
Test Equipment 

Oscilloscope 

Digital Voltmeter 

Pulse Generator 

Loop of tape; half 
metalized-Mylar 
and half translucent 
paper-Mylar spliced 
end to end 

Loop of metalized
Mylar tape 

Test Clip (Dual-in
line IC) 

Translucent Tape 
Standard 

Model or Part No. 

Tektronix 545A 

Fluke 8000A 

Systron-Donner 
lOOA 

Friden 1046518 
and Arvey R-V
CT52H 

Arvey R-V
CT52H 

EECO 117228-01 

EECO 325007 
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Characteristics 

Dual channel pre -
amplifier 

0. 5% accuracy 

Variable pulse width 
and repetition rate 

Every other hole 
punched (checker
board pattern). Use 
the most translucent 
tape available 

All holes punched 

Extends IC pins for 
test and is used for 
extraction of IC 

Kodak Photographic 
Step tablet No. 3, 
Step #4 



Alignment of the read head and adjustment of the reader circuits are 
performed as follows: (The punch circuits require no adjustment.) 

1. Tape Guide Alignment (figure 4-6) 

a. Loosen the setscrews on each tape guide. 

b. Align the tape guides to provide 0. 005 inch clearance between 
each tape guide and the edge of the tape. 

c. Tighten the locking setscrew to secure the tape guide in position. 

TAPE GUIDE 

TAPE GUIDE---+-~-'
SETSCREW 

LOCKING SETSCREW 
CBALL PLUNGER> 

SETSCREW 

REAR TAPE 

GUIDE 

0.500 t 0.005 

FRONT TAPE---t<-1 

GUIDE 

MOUNTING PLATE 

I 
631A PHOTOTRANSISTOR ARRAY 

Figure 4-6. Tape Guide Alignment 

2. LED Current Adjustment 

a. On the positive logic PCB (figure 4-7), adjust the LED potentiom
eter for 2. 5 Vdc measured across resistor R63. 

b. If the requirements of step 3 cannot be met, adjust to a higher 
value. 
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....,.""""'.._.'""'~~, -- DELAY 

~"!!!P'~~-- RETRO 

RETRO PULSE CIC20-10l 

RETRO DELAY CIC20-6l 

R63 LED CURRENT 

POWER PULSE CIC14-10> 

,..,.._._:\ ____ LED 

~-~r--cH1 
, ___ ~;---- CH 2 

.,__'T =---- CH 3 

I··~-.-;i-+--- CH 4 

-..m:==-::~r--- CH 5 

b l S A 

----- CH 6 
fl--.~=·+---- CH 7 
.___, _ __ ,i~-- CH 8 

----- SPKT 

Figure 4-7. Positiv e Logic PCB Potentiometers 
and Te st Points 

3. Phototransistor Output Adjustment 

a. Insert the translucent tape standard (item 7 of table 4-2) between 
the LED and phototransistor arrays. 

b. On the positiv e logic PCB (figure 4-7), adjust the SPKT poten
tiometer for 3 . 7 Vdc at JS-9. 

c. Adjust CHl through CH8 potentiometers for 3. 5 Vdc at JS-1 
through JS-8 respe c tiv ely. 

4-8 



4. Data/Sprocket Timing. 

a. Load the checkerboard tape loop (item 4 of table 4-2) and operate 
in the slew mode. 

b. Monitor each phototransistor output at J 5 relative to SPKT at 
JS-9 for the characteristics shown. 

6. t1 is approximately equal to 6. tz. 

SPROCKET 

I -+I ,--1112 ____ I 

3.5 VOLTS MIN.(NO HOLE)------ I 

DATA 
O.b VOLTS MAX. CHOLEJ ------i_., 

b37A 

5. Stepper Motor Driver Logic Adjustments (figure 4-8) 

a. Load the metalized-Mylar tape loop (item 5 of table 4-2) and 
operate in the step mode. 

b. On the positive logic PCB (figure 4-7), adjust the DELAY poten
tiometer for a RETRO DELAY pulse width of 1.0 milliseconds. 

c. Adjust the RETRO potentiometer for a RETRO pulse width of 
2. 0 milliseconds. 

d. Alternately re-adjust the DELAY and RETRO potentiometers to 
eliminate any sprocket overshoot over the entire 0-300 characters 
per second step range. 

e. Verify the POWER pulse width to be 10 ± 3 milliseconds. 
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RETRO DELAY 
IC20-6 

RETRO PULSE 
IC20-10 

POWER PULSE 
IC14-10 

blbA 

J.=1.0 MS 

___ ___.F2.o Ms:;i._ ____________ _ 

__ _:l•.--------10 :1: 3MS --------t~ ... ---------

Figure 4-8. Stepper Motor Driver Logic Waveforms 

6. Slew Speed Adjustment 

a. Monitor DRIVE ACKNOWLEDGE on Jl-10 while operating in the 
slew mode. 

b. Adjust the SLEW potentiometer for 300 pulses per second. 

4-6. TROUBLESHOOTING. 

Trouble shooting to isolate a defective component is required should 
the reader /punch fail to perform a designed function. Before trouble shooting 
the reader/punch, read and understand the operation and functional description 
sections of this manual. The reader and punch in the unit, function independent
ly and share only the input power. Therefore, determine which section is not 
performing correctly and refer to table 4-3 for troubleshooting the reader and to 
table 4-4 for the punch. Each table lists possible indications of trouble and 
possible solutions. If the trouble indication is not listed in the troubleshooting 
tables, refer to the drawings in section V. 

Note 

Logic levels must be measured using an oscillo
scope or digital voltmeter, not a multimeter. 
Access to integrated circuit pins is gained by 
attaching the dual-in-line IC test clip to the inte
grated circuit package. The IC test clip is also 
used to remove IC packages from the printed 
circuit board. 
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Item 

1 

2 

3 

4 

Table 4-3. Reader Troubleshooting 

Syrriptom 

Stepper Motor does not 
step. 

Stepper Motor steps in 
one direction only. 

Motor steps erratically. 

Incorrect reading rate. 

Remedy 

a. Thread tape correctly. See para
graph 2-7. 

b. Ensure RUN/LOAD switch is in 
RUN position. 

c. Check RUN STATUS signal (Jl-7). 
d. Check control signal interface cir

cuits and connections. See para
graph 2-2. 

e. Check logic level options. See 
paragraph 2-3. 

f. Check power supply voltages. See 
schematic 124843. 

g. Check the winding resistance of 
each phase of the motor to J3-4 
for 10 ± 1 ohm. See schematic 
127584 or 127717. 

a. Check DRIVE RIGHT and DRIVE 
LEFT signal levels. Jl-4 at +5 
volts for the right tape travel, 
Jl -5 at +5 volts for left tape 
travel with the remaining input at 
0 volts. 

b. Check ...... switch. 

a. Perform stepper motor driver 
logic adjustment procedure per 
paragraph 4-5, step 5. 

b. Check chassis resistor R2, 7. 5Q 
between J 4 pin 1 and 2. 

c. Check power pulse at J3-4. See 
schematics 124843 and 127584 or 
127717. 

a. Check slew speed adjustment pro
cedure per paragraph 4-5, step 6. 

b. Check stepper motor driver logic 
adjustment per paragraph 4-5. 
step 5. 
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Item 

5 

6 

7 

Table 4-3. Reader Troubleshooting (Continued) 

Symptom 

Tape not aligned with 
tape guides or sprocket 
teeth. 

No data output. 

Erroneous data output. 

Remedy 

a. Perform tape guide alignment 
procedure per paragraph 4-5, 
step 1. 

b. Check tape dimensions to speci
fications. See table 1-1. 

a. Verify proper LED current. See 
paragraph 4-5, step 2. 

b. Check logic level switches. See 
paragraph 2-5. 

c. Check phototransistor outputs 
per paragraph 4-5, step 3 and 4. 

a. Clean read head. See cleaning 
procedure in paragraph 4-3. 

b. Check individual phototransistor 
outputs at connector J 5, then 
connector J2. See schematic 
1 2 4 8 4 3 and 12 7 5 8 4 or 1 2 7 7 1 7 . 
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Item 

1 

2 

3 

4 

Table 4-4. Punch Troubleshooting 

Symptom 

Punch Motor does not 
operate. 

TAPE STATUS lamp is 
illuminated. 

Less than 8 data 
columns punched. 

Punch motor on, but 
no data is punched. 

Remedy 

a. Check fuse F2. 
b. Check for PUNCH COMMAND sig

nal at J2-12 or PUNCH MOTOR 
START signal at J2-7. 

c. Check logic level jumpers. See 
table 2-2. 

d. Check for 115 Vac on JS-2 of the 
punch printed circuit card. If 
present, disconnect power and 
check relay Kl and the motor 
windings for continuity. See 
schematic 127584 or 127717. If 
no voltage present on J5-2 and 
input power is available at J5-3, 
replace the punch printed circuit 
card. 

a. Check for adequate tape supply. 
b. Check proper tape routing. See 

paragraph 2-8. 

a. Check DATA LEVEL thumbwheel 
switch on the punch printed cir
cuit card. 

b. Check input data lines. 

a. Check input signal timing relation
ships. See figure 2-4. 

b. Check for +24 Vdc on J3-3 of the 
punch printed circuit card. 

c. Check for +5 Vdc on J2-22. 
d. Check for +5 Vdc on tape tension 

input J4-5. See schematic 
127584 or 127717. 
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SECTION V 

DRAWINGS AND PAR TS LISTS 

5-1. GENERAL. 

This section contains the engineering drawings and parts lists pertinent 
to the operation and maintenance of the RP-9362/RPF9362 Tape Reader/Punch. 

Drawing 

127717 

127584 

127715 

127715-01 

127581 

127581-01 

124843 

124843-01 

127140 

127140-01 

127718 

127585 

Title 

Schematic, RP-93 62 

Schematic, RPF9362 

Final Assembly RP-9362 

Parts List, RP-93 62 

Final Assembly RPF9362 

Parts List, RPF9362 

Schematic/ Assembly Positive Logic Card 

Parts List, Positive Logic Card 

Schematic/ Assembly Punch Logic Card 

Parts List, Punch Logic Card 

Outline Dimensions RP-9362 

Outline Dimensions RPF9362 
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7 

AP,.~ ;z: _.__ ;ti: RDR/PCH ASSY, W/RWD POST 
INFO - ADDITIONAL INFORMATION ~\_l. . .i,, ''1' QY - QUANTITY CHANGED 

sJ91525 l rw. 
127715-0~ [Hn I OF 3 

Uil \TY J. UllT ., 
llMMU -.. NIT ... NIClll'T .. ui.i'l IJ 

..,,, •• .... 
u_ 12l+fil-OI BRKT _iUPPOAT-MOD_1RIGHTl 1 

28 12'+lli-01 BRKT SUPl'Oll.T -MOO _i LEF!l 1 

u 12il_84.0I BRACE TAPE STORAGE SHELF I 

_J_O 124870-02 COY~ PROTECT IVE I 

31 126!!11-0 I PANEL CHASSIS - L.H. I 

32 1264•2.0 I PAHL 'ua<;1s - R_H I 

3J 12530-01 COVER TAPE PUNCH I 

_1_4 126283-0 I LABEL CHASSIS - LEFT (TOP) I 

35 126283-02 LABE!,._ CHASSIS - LEFT (BOTTOM) I 

36 111105 ADHESIVE DB-27-1 ~R 

37 127672-01 PARTS KIT I TO SE SHIPPED WITH UNIT 

38 127270-01 BRKT, TAPE GUIDE I 

39 127832-0 I GUI OE TAPE I 

40 1 2J93J-O I CHANNEL. TAPE GU I DE I 

41 

42 

43 322608-02 NUT WEL NO. 8-32 4 

44 328025-02 BELT T IHI NG I 

__1t1 _1U5_24-D2 GU I DE CARD I 

46 323601-43 GROMMET RUBBER - SPLIT I 

47 306351- 02 CHPD SILICONE - HEATSINK 1'_R 

48 3220~-0l SCR TRUSS HD 6-32 X I /4 3 

1±2_ 322008-05 SCR OVAL HD 6-32 X 3/8 2 

...5Q_ 

_21 322046-02 SCR OVAL HO 8-32 X 3/8 L6_ 
52 322D46-0 I SCR OVAL HD 8-32 X 5/8 2 

53 

S4 

55 

56 

liisnT 127715-01 ,..,,,. 



... &TY IEQ UNIT 11£F IEV .. l'MT ... Dt:SCllPTIOI ~.ufil1 :~~LILLZJ QTY NO. llEMAlkS 
SYM 

..ll. IJtiltO-QL SCR PAN HD 8-32 X !LZ 2 

g l l06lt l-06 SCR PAN HD 6-32 X 7/16 4 

-51. 

611 110"'2'°'1_ SCR PAN HD 4-40 X _SD 6 6 

~1 llt161o l-QS_ SCR PAN HD 6-32 X 3/8 li_ 
-u 11"59-eJ SCR FLAT HD 8-32 X li_8 100° 6 

...ll. l l06lt l -Olt SCR PAN HD 6-32 X_21J6 4 

~ _J_l06li0.05 _KR PAN.J:m_ 8-:1_2 X .J.L8 8 

65 1 l06ltl-07 SCR, PAN HD 6-32 x 1/2 2 

~· _ft 

" _..tt_ 

_.lll_ .. 

71 1"662..04 WASHER FLAT NO. 6 2 

12 l •""-•-n7 WASHER. fl.AT llO B k 
7J 

71t 

..H 

...1'. 

.IL ll~-02 WASHER I NTL TOOTH NO. 4 6 

78 l llM,<Q-03 WASHER I NTL TOOTH NO. 6 ks 
7' l l°'•q.04 WASHER I NTL TOOTH NO. 8 10 

IO 

_n 
12 

13 

8lt 110664-03 NUT HEX NO 4-40 2 

85 llQ.664-!!S. !!l!J HEX NO. 6-32 15 

" 110664-08 NUT HEX NO. 8-32 SM 4 

1.!?i2s~I 127715-0 I 
I rs 



IUN DUPLICAH Liii fArl 

e @ o eo - ..... e 
EECO 

0 

~ 
0 

~ 
3J APPL.'i(nEm 50) 1-\005\lJK. CN\PD m ~1\UG moo~rm.\G 5URFl\(£.'"J A<:J 

1\10\CAlID PER EHD W~Ml5'-\\'P MMll~L 

[±]APP\.) (rn:Jri ~) NJ.61VE <Na ElmRE l~UJER. M~IUJG 5URFNI or 
(l'TEM ·4f!>) c.M0 GUlr.t. BEF~ 'SNAPl>lffi IM1D Pl...A(E.. 

11----------...., [}] MJG.I mME\\CLA1U£E MaRt.5 Wl1\\ 1\t:.IR ~Ef Ot1>Jffr:i BEFORE llfn~~ DEC.M

---·~ --11llLIC-C --
- Of'~ - lllALL llOT. -·---·---·-·---~-·-----Of'-~ 

t. ~ rn l'll"Tl-Ol IU4\ 10 BE 5H\PP£D Wffi\ OlllT. 
I. REF c;Q\EMl\\\C l'Z.7554 

NOUS: Wl.5'i 01'BWr'IE WKIFIED 

ZONE LTR 

\/\E.'N A.-f!:... 

REVISIONS 
DESCRIPTION 

,._ 1.00 
i 

, 
'.__,')() 

SEE SP£C. F~ 
l\Jl\MEPLA1E 

SEE C,EPARATE PAffi L\<)T l'Z71)81-0I 
'Ifir. REFDES 

PART OR 
IDENTFllNG NO. 

UNLESS OTHERWISE 
SPECIFIED DIMENSIONS 
IN INCHES.TOLERANCES 
ON DECIMALS ANGLE 
JOC:t - JOCX± - • Ill!" 

DO NOT SCALE DRAWING 

CONTRACT NO. 

NOMENCLATURE OR 
DESCRIPTION 

PARTS LIST 

MATERIAL 
OR NOTE 

IE'\ £LECTRONIC PRODUCTS DIVISION 
~ ELECTllONIC EIKllNEElllNll COMPANY OF CAL/"'1111/A 

SIZE 

RD~/ PO-\ 
Ft\NFOLD ASS'( 

~NEXT~M~~;t:~U~SED~O~N::+.~~=-~~--::::::=--l-~~~~~~--1 l'Z.75B\ 
APPLICATION SHEET 

CODE IDENT 

OF I 



LINE PART NO. T DESCRIPTION QTY ftEo'D UNIT REF 
REMARKS T'\'P! ft EV 

NO. ~E[~~:'ur_ QTY NO. * SYlll 

I 230950 SPECIFICATION R E F 

2 127584 SCHEMATIC R E F 

3 127585 DIMENSION DWG R E F 

4 124961 ACCEPTANCE TEST CRITERIA R E F 

5 I 26Q.2_6 ACCEPTANCE TEST PROCEDURE R E F 

• 123859 PUNCH COVER MODIFICATION R E F 

7 124095 CHAO TUBE ASSY PROCEDURE R E F 

• 124667 VERTICAL ALIGNMENT PROCEDURE R E F 

9 
10 
II 127581-01 Rll~'PCH FANFOLD ASSV I 

12 127588-0 I ROR LGCIHEATSINK ASSY I ...ilLil.PARULli.J. 

13 127582-0 I PANEL ASSY FRONT I ...ilLil.PARA TF _fL_L. 

14 127583-01 CHASSIS ASSY I SEE SEPARATE ~L 

15 124656-0 I READ HEAD ASSY I SEE SEPARATE ~l 

16 I 26604-01 REGULATOR BRKT ASSY I SEE...ll}'ARATE...f.LL. 

17 
18 127140-01 PCB ASSY PUMC.H LOC.IC. 1 SEE ..ll,f'ARfil...UL 

19 126509-0 I PUNCH ASSY WIRED 1 SEE SEPARATE ~L 

20 126469-0 I CHAD BIN ASSY 1 ~AR4.ll_lli 

21 I 2~00-01 TAPE STORAGE lli_ELF I 

22 I 24ill-Ol 8RKT PUN'CH I 

23 124692-01 BRKT FRONT COVER Mli_ 2 

24 124fil-OI BRKT SUPPORT-HOO (RIGHT) I 

25 124196-01 BRKT SUPPORT-HOO _J_LEFil_ I 

26 lill12_-0I BRKT CORNER I 

• REVll'loN CODE IRli LE...o,. l.D_ALE_ I~ ~ ~ ~.~---ADD - ADDITION rj/ljj]r lJk. ~-....... ....-. 
DEL - DELETION 

A REL 

-~""' 
Fi/;iL 

PARTS LIST-

SUB - SUBSTITUTION 
I 
~ ..... ~J. ROR/PCH FANFOLD ASSY 

INFO - ADDITIONAL INFORMATION ~ :i.?. QY - QUANTITY CHANGED rr~-cr:-- J" "19GT 1 orJ: B 17525 127581-01 A 

Lm aTYI~ UlllT ., 111¥ .. ,., ... DESCllPTIOI Li. ~~~l.6J.zJ ITV •• HNAHS SYN 

~ 12~84-01 BRACE TAPE STORAGE SHELF I 

§.. ...125408:: .. 2..1 . IAfi_ REC fl VER ...81JL I 

..li. 123924-03 BIN ASIY FAN FOLD R.H. I 

30 123924-04 BIN ASSY FAN FOLD L. H. I 

...lL 124~-02 COVER PROTECT I VE I 

32 126ill-OI PANEL CHASSIS - LH I 

33 126492-0 I PANEL CHASSIS - RH I 

34 125367-01 COVER TAPE PUNCH I 

~ 111 l(!L. ADHESIVE OB-27-1 ~R 

...36.. I~ LA~L ..QIAS!\il_ -..J.liLiTOPl 1 

ll_ 126283-02 LABEL CHASSIS - LEFT J.BOTTO'il_ I 

38 12ll2J-OI SPACER READ HEAD 2 

~ I t7425-0I CABLE ASSY EXTENDER - 12 Pl N I Pl, 2 SEE SEPARATE P/L 

40 127426-0 I CABLE ASSY EXTENDER - 9 PIN I k_p1. 2 SEE SEPARATE P/L 

41 127672-01 PARTS KIT I TO BE SHIPPED WITH UNIT 

42 

43 

44 

'±5._ 

--'t6- _1_2W8-o2 NUT WEL NO. 8-32 4 

47 328025-02 BELT TIMING I 

~ 32fil4-02 GUIDE CARD 2 

49 323601-43 GROMHET RUBBER-SPLIT I 

.. 50 306321-02 CMPO SI LI CONE-HEATS INK !AR 

_.2.1 3220~-0I SCR TRUSS HD 6-32 X 1/4 3 

_.2.2 322008-05 SCR OVAL HD 6-32 X 3/8 2 

53 

_.2.4 

..ll.. 
_.2.6 

[111211 127581-0 I 
I ...IL 



UllE 
DESCllPTIOI 

an•!:!!!. U•T ., llY .. PAIT •• Ll ~~ r.r.6 uJ .,.., • • IENAHS 
SYN 

_ll_ 110640-QL SCR !'All HD 8-.l2 X ll2 2 

58 110641-06 SCR PAN HD 6-32 X 7/16 4 

59 110650-03 SCR FLAT HD 8-32 X 5/1 100° 2 

60 110651-04 SCR FLAT HD 6-32 X 3/8 100° 4 

61 110642-04 SCR PAN HD 4-4D X 5/16 8 

62 110641-05 SCR PAN HD 6-32 X 3/8 9 

63 110650-03 SCR FLAT HD 8-32 X 3/8 1 oo• 14 

64 110641-04 SCR PAN HD 6-32 X 5/16 2 

65 110640-QS SCR PAN HD 8-32 X 3/8 8 

66 1 IO~SJ-flL SCR FLAT HO 6-32 X_i/8 100° 4 

6]_ llO~l-08 SCR FLAT HD 6-32 X 3/4 1 00° 6 

68 110650-06 SCR FLAT HD 8-32x5/8 2 

~-

.19 
_l_I 110662-04 WASHER FLAT NO. 6 8 

L2 I I Q.22. 2 ::.QL W~R FL-'ll_ NO 8 4 

_]]_ 
._]_4 

_75 

...J..ii... 

..lL I IOill,-02 WASHER INl\. TOOTH NO. 4 8 

_]_8 1106~03 WASHER I NTL TOOTH NO. 6 k_-3 

..li 110659..04 WASHER I NTL TOOTH NO. 8 10 

80 

_a1 

82 

83 

84 110664-03 NUT HEX NO. 4-40 2 

85 110664-05 NUT HEX NO. 6-32 7 

86 110664-08 NUT HEX NO. 8-32 4 SMALL PATTERN 

[ 111211 127581-01 

Llf..3.. 



t-.i\·"l:::'-=i· LJN_ESS 0THERll'Vl'JE .SPECIFIED 

I -,r) __ i F C{ 1N.'3TALLED _ ':MPCJNENTS TO 1-'h'INTED WIRING BOARD 

COMPONENTS DESIGNATIONS ARF Fr)R REFERENCE ONLY Af\JD 
DO !\.OT APPEAR 01'. C':IMP!!NE:f~TS DR BOA.RD 

3 NOTC_:1- OR DOT ()N IC 1NOILA-~ES PIN NO_ I LDCA ! ION PEF 'JNLY. 

4 i:oR SCHEMATIC NOTE'_:. ·~EE '-=iHEE T 2. 

:si I f£M 90,SHOULDER WASHER, NOT USED \..VHE"< ASSE-MBLING 
ITEM 80 TO ITEM '31, TRANSISTOR SPACER (3 PLACES) 

~MIC.A WASHER SUl-'PU£0 WITH lTEMS 38, 79 ¢_ HO. APPLY A THIN 

LAYER QF HEAT SINK COMPOUND, ITEM '32., TO FRONT e._ REAR 

BE.FORE. 50LDERING, A:S~EMBLE C1RCurr BoARD(1TE-r.o; 4), TRAN~1STOi.?.'S 
• VOt.T R:'E.GUL.AioR (!IEMS 38, 7'•8:))) Al.JD :=.PACER (llEM 9() \N 
A~EMBL'I' FIXTUR.E. T·GHTEN -:'>CREW HE-"D; ~ ~X NUT,; TO 

~"TO 8 MAX !NCH POUNDS 'TORQUE. No DEFORl't!Al10N OF NY1.-.oi.I 
W-"'!!HeR Al-LOWED. 

@] 1='"0'2 L.ATEST' It.EV SEE Al2TWOl2 K lTkh'\ 5. 

2 PLAC.ES 

I 
H2· 

12 

, 1-1 REI= 

-18-5 2 REQD 

I 84 

\86 

REF 4 

12REQ0~--

/ 
13RED.D@--' 

I 

~ 

54 

2 PLACE 5 

'" (~ 'SPLAlES 

J 
COMPONENT SIDE OF BOARD 

DETAIL A 
INSTALLATION OJ: ITEMS 38, 79 ~BO 

I. PLACES) 

FOR SEPARATE PARTS LIST SEE PL 124843-01 --
SCHEMATIC/ASSEMBLY 

POSITIVE LOGIC CARD 

SIZE CODE,J,,,D€HT DWll NO. 

hHOO""°"'"ASSV=-+-, .... =:;; .. ;-hr.iit;-----::::=-1------, E 97525 I 2 4 B 4- 3 
APPLICATION SCALE 



NOTE'S: UHLESS OTl-IERWISE SPECIFJED 

I. ALL C~CITORS ARE IN tJJICR'Ol='ARADS 200V, ~ 10'¥. 

2. ALL RESISTORS AR[ IN OHMS 1/4W, :t 5,... 

3. D IJll>ICATES KEY£0 PIN ON COONECTOR. 

4, HEAVY L.IN£S INDICATES Plt..15 TC BE WIRE WRAP. 

16 

PfllV( 

RI 
IOK 

, .. 

•5 v 

16 

15 

RI 
101< 

Rl6MT R.Z. 
Jl-4 >-__...__,.,IZYO~A-::--..... ---'<~~>-"~--+-=--1 

74 r4 

ORIVE 

t..EFT 
.Jl-5 

.. 

Jl-ZZ >-

Jl-23 ·>·· 
&NO 

Jl-!4 >-

JI-ZS 

RI 
IOk 

Rh 

120.n. 

+5V 

.1 "q 
l~f' 
35V 

R i6 .,,,. 

---·---_.........._,. D.IC11119C ~-

------ - -..&.'ilOT• Ullll ----·--••Mn.-..... ____ .__.ILICTMJIC 
-...-r·-..-~ 

+5V 

16 
RI 

4001 

.J6-!5 

•5V 

R 3 
IOK 

Cl7 I ISOP.P 
soov 
•s"' 

R 

•sv 

R2q 

IC 17 1001< 

K R 

IZ 

Mc 
p 

R39 
IOK 

1'3 
401! 

JC.II 

SPi( ~01-Pf'--<~10-.JVRviS;;.__ 
~,':!:!5:; IOOK 

12 
SPKT 

CIO 

ISOPP 

R:l6MT 
500V 
!.5% Rll 

1001< 

IC Z 

4027 

R20 

JC 11 
IS 

4""9 

"' 
40!0 

/Cl4 15~S:K 
MC14528 i 1/2 I . 

Cl3 
1z,,--

i MC~--

DRIVE ACk' 

pio~-~~--7 Jl-IO 

cw 

.---l'._.,'"""'AA-'--1~sv 
R2' 
5001< 

IC 2.0 

MC/4528 
p 

--- -~---- S'S MC ~~r-------------_.~----------J 
404'i ~8&P/ 

MC 

7 J ~ 2 

"J s 4027 

1/2 

CLK 

SPKD 

!53 

RIGHT 

" 
\l 12 

Qi 10 

Qi IZ 1/3 
QZ 

40t3 

Q2 

r-.sv 
•<;\/ dt;-4 >----~~------.PltJ 14..._\ !~! J J 

~ICl,3,4,5,9, JIC: . .',7,M, /CG,11,17 IC81 I0,13 

'"' "" 1 >-· I .. m1 1) 12,i<,1•, 1e e 19,20 e 12 

Tii 

J4-S 

R'6 
1.5K 
t/2W 

.+ZtOV 

+l.'V 
J4-2 !" '\ IOK 

I 

•SV 
\Q2 

Rl4 
RCA305"i 

5./K 
M\/ 

t.14-1 

Q3 
2H2222 

CRI 

IN4004 

•5V 

J3-3 

'-

R3Z 

IK ,-------t>-'>"8.J~:;">, 
·-~···-

Q• 
RCA3005 

Jf~~+2(,V 
I 200~ 
I 
I 
I 
I 
I 
I 
I 
I 

.JZ-1 ---)I~ 
+5V (W 2 R,9 

Rt:A3CS~ .·M-~ I ~~':.. QB ,, A 

~ 
200.A. -

i 

.J~ ·3 

J5-4 

cw 

J5-S 

cw 

JS-6 

cw 

..J5-7 

UI 

.JS-8 

cw 

JS-9 

GNO 
Js-10 

•sv 

••o 
IOK 

• 41 

z R49 

/00"" 

1153 
IOOI< 

1141 

10 

IOOK 

R41 

• 15 K B 

R57 

RH 
2.ZK 

£20 
R'5 .01 
IK 

R52 

••• 

RS8 

VR 

+ CZI 
22.,,P 
ISV 

+5V 

+SV 

RI 
/Ok 

+5V ,. 
RI 
oOK 

4 ICI 

~CM3 
JI-IS 

5 148tO 

5~IC4 IC6 'ICl5 ~ 
oll-9 

4 
40JO 404q 1414 



L.1111 MlttNQ. DESCIUPTION QTY ftlEO'D UNIT ftlEf 
ftEMMKS 

TYftf ltEV 
NO. Lt_~IE~ A~l~rn QTY N(). • IYlll 

I 12~43-01 POSITIVE LOGIC CARD ASSY/SCHEMATIC I 

2' 
3 
4 124844-01 PRINTED WIRING BOARD I 

5 12"8"2 ARTWORK l\ 
• 11107 J PROCESS SPEC. ~ 1 1268q4-0I STRING. l I ST 

• 126845- 0 I WI RE LI ST RE 

9 126846-0I TAPE PUNCHED RE 

10 JI 1015-05 TERMINAL 12 

II JllOIS-06 BRACKET 2 

12 J 11006-02 SPRING, LATCH 2 

13 JI I 0 I 5-02 CON NE CT OR I JI 

14 JI 101\-04 TERMINAL I J 

15 Jll03\-13 CONNECTOR, 3 PIN WAFER KEY •I l J 2 

16 Jll03\-03 CON NE CT OR 6PINWAFER KEY "6 l J 3 

17 .1.1 .LQ.l.5.- 2 2 CONNEUQR _.2. JClN WAFER KEY .•S I 4 

18 31 ID3S·04 CONNECTOR, 6 PIN WAFER KEY 3 l J6 

19 JI 103\-01 CONNt CTOR 12 PIN WAHR KEY I I JS 

20 311151-33 SOCKET, 14 PIN 2 LE VE L 12 

21 l 1 I Ir; I· 34 SOCKET, 16 PIN, 2 LE VE L ID 

22 

23 

24 Jl11-14 r, I - ll8 CAPACITOR, I Opr, \OOV, \ I C2 

25 J(llti1 1j l - lb CAPAC I TOR I 8Qj: I soov 5 3 ~ 
26 3lh4SJ -=" CAPAC I TOR I 50 1 f, 500V, 5 I CI 7 

* REVISION CODE IR~ IE.o.-. DAIT l1c::C::ll<"t) 8' ED DATE I~ £L£CTRON/C P/fOOUCTS DIVISION 

~ 44l~ ri/}~ ~ 
I[!;.. m; • UtCTRONIC EIVGINEERING COMFltlNY OF CAVFORNIA 

ADD - ADDITION 1'1/14/73 ":JI [i"i:" 
,. 

"- RE:L ~. ~ TLE 

DEL - DELETION ~~ 
···- PARTS LIST-

G OM I TT £D --"--j- 8 :H'53B I\ I \ ~~ /atf-/i,) '"h-SUB - SUBSTITUTION 'I ~200 (,/.?J//<.,"'" 'f),, c 36111 'i?llf74 l: ;> ''"' POSITIVE LOGIC CARO 
I 124843-DI I 

INFO - ADDITIONAL INFORMATION \ D ~'7?3A f3-<_LMJ 
"" TT 

JC i;;/,~>J 
QY QUANTITY CHANGED Bf COO" '"' NO r; NO -

~/25174 -;:;:;;J. 97525 124843 -~/ £ 4120 fsHEET 1 OF 4 

"' ' 

LINE llTY REQ'O UNIT REF REV 
NO, 

PART NO, DESCRIPTION Ll. PER ~s~LL QTY NO, REMARKS 
SVM 2 3 

27 304~+53 02 CAPACITOR 68QE! \DOV 2 I C9 

2 8 3048'11.J. (l'l CAPACITOR, . 0022 I, 200V, I 0 l CI 3 

'" 3ll'·8'-·:1- I' CAPACITOR. . 01 I, 200V, I 0 5 ·;1n 
31,1 ~II CAPAC I TOR, . 022 .. f' 200V, I 0 l c 16 

31 3u 1+s•,(1 2 ~) CAPAC I TOR . 047 I 200V, I 0 3 ls 

32 3 ll ;") ~, I 2:., CAPACITOR, I I, JSV. I 0 I c 19 

3 J y1:~9s I· I 0 CAPAC I TOR 2 2 I, I IV, I 0 3 r:yirr 

J•· )()i,9 69~ JD CAPACITOR, 500. f' 40V, :n- l CJ 
---

3'· 

.1.6 32 ')'.t06 O I TRANS I PAD 5 

J 7 

JS 326910-05 VOLTAGE REGULATOR 5V l VR I UGH/80\393 

__l2 32§LIO-OI I C. QUAD COMPARATOR 3 
l?flD 

MC33D2p 

40 326Cl 18- 0 I I . C QUAD 2- INPUT NOR GATE I I Cl C0400IAE 

i+I J26018-IJ I . C. DUA! "0" FLIP FLOP l I CJ C04013AE 

"' 326018- 2 3 I . C. TR I PL E 3- INPUT NANO GATE l IC l 2 CD4023AE 

4 J 326018-27 I . C, DUAL J - K MAST ER SLAVE FLIP FLOP 2 IC 2 7 CD4027AE 

44 326018- JO I . C. QUAD EXCLUSIVE OR GATE 3 'c;')(b CD4030AE 

45 J26018 49 I • C. HEX BUFF/CONVERTER( INVERTING) 3 'Ii·" CD4049AE 

46 326107 06 I . C HEX SCHMITT TRIGGER I IC 11 SN7414N 

'•/ 32 60 I 0 04 I • C. QUAD 2-INPUT EXCLUSIVE-OR-GATE 2 IC I, 9 SN7486N 

'•8 32611 I - 02 I • C. DUAL RETR I GGERABLE MULTI VI BRAT OR J Wfo MC I 4S28CP 

43 

--2_0 

51 335005-57 RESISTOR, 2. 2K, l /4W, . 5 l R64 

52 33 500 5- 27 RESISTOR 120Q' I /4W, 5 2 R2 6 

53..'J. 33500\-25 RESISTOR l 000, l/4W, 5' 4 l?s'ii 
54 JJ\00\-J2 RESISTOR 200!.l, I /4W, I, l R6 I 

....\.' 335005 45 RES I ')TOR 6800, I /4W, '5' l R l 5 

56 335005-49 RESISTOR, l K. I /4W, 5 6 h11_W 
[ 97525} 124843 -Gi 

2~ 



r-· 
QTY REQ'D LINE UNIT REF REV 

NO. 
PART NO, DESCRIPTION 

_l 
PER ~IT'u,_lL QTY NO. REMARKS 

SYM -- 2 3 
,, 

3 3SOllC.· 6b RfSISTOR s.) I\. l / 4W, I 2 14,21 

_2_8 3 3 socis- i 1 !~[SI STOR l SJ\ I 4W I I R59 

•,9 33')006-0l RfSISTOR. I DOK, ! !l1W. I I J r,r+~\~2 ~1J252 54, 56, 18 

6l; 33;)018-8!; R!SiSTOR I ')OK l /l+W 2 '2 ~ 
61 33SOll6- I 7 . R.f SI ST OR. Li?OK. J/l+Vi, I I R)6 

6•' < :"'.">0(1',- 7 J RfSISTOR. I OK, 1111\.1/, 5 I J 2RC j~;l3j• l Y922664 

6 j 3 -~ -t1(H- 1,5 R.fSISTOR I . 1)K, I 2W I I R66 

h·· 3' ,, !16 61 RfSISTOR ARRAY J.8 RlS_l I R4 I 898-3-Rl\K BECKMAN 

.2.i. JJ•,o, ·6- 16 RESISTOR ARRAY ( I I RES) I RI 898-1-RIOK BECKMAN 

66 3 :ir,lHFi y) RfSISTOR t8K ] /ltW •; I f20 

iJ7 3 3 ',0(16- 22 RfSISTOR 7 fjl)f\ I /l1W I I R 12 

68 

69 3 )/ !, 18 (l', 1'11TtNT10M[TlR 2000 I R62 8SPR200 BECKMAN 

/[I 3 3 14 I ti.- I'+ f'llHNTIQr1fHR I DOK L2 ~°if'..l :illz IB9PRIOOK lECKMAN 

'I .l2..!..::_l 8- 17 l'LlHNTlmHTfR 1J00K 3 ~Tu ~ll.5_00K BECKMAN 

72 

/J ~Hn11~ n I Cl Of I CR I I N4004 

7'· 3 :;g _'-2/ - ll I S'd 11 CH POSITION I 435166-2 AMP 

/'- JD3'L ,is S1-J ITCH COV[R _i!1 POSITIO'iJ. I 4illl8-I AMP 

16 

77 Bfl7L1i-;i 1 TRANS I ST(lR 11 I~§' f I 2N2222 

!8 Jjf ',lH,-11' TRANSISTOR I -2,,1 2N2907 

7') qpn111- ell TRANSi STOR 5 ~- 6,l;A.]fil ll£tl 
80 3 3812·· - :12 TRANSISTOR 3 .ti.· 7 UF-3.!!.!ill_ MOTOROLA 

81 32 2 1 7 r, \)g WASllf R. NYl ON ,, 4 

82 I 1 ;161,2 OJ SCR[ W PAN Hf AD, 11-40 x 114 L_ONG 2 

8 3 I I 06"2 OS SCREW, FAN HEAD, 11- 40 x 318 LONG 2 

84 I I 0660- 02 WASHER SPRING LOCK 4 4 

6S I I 066 3 03 WASHER FLAT 4 4 

86 l I 0664 r14 NUT, Hf) 4-40 4 
--, 

r~-~ffi-97525 I 2 484 3 -01 

:.1.JiCjJ 

LINE QTY REQ'O UNIT REF REV 

NO. 
PART NO, DESCRIPTION 

c.l J__ ~ JSJ'u,_ LL QTY NO. REMARKS 
SYM 

87 110652-05 SCREW, FLAT HO H 4-40 x 7/16 9 

88 110659-02 WASHER, INTERNAL TOOTH #4 9 

89 110664.04 NUT, HEX il 4.40 9 

90 322712-01 SHOULDER, WASHER 6 

'91 124654-01 SPACER, TRANSISTOR I 

92 306351-02 HEAT SINK COMPOUND NR 

~ 3_2ill5-02 WASHER fJ.!l..T NYb.Q.N 3 

l9i5if[ 124843-C i 

~ 



NOTES: UNLESS OTHE!fW/5£ SPECIFIED. 

I. THE Hl6H VOLTA6£ AREA OF PC.BOARD MUST HAVE INSULATING FILM 51LKSCl(EEN 
SIDE USING ITEM4, PRIOR TO !NSTALL!r"r; AA'[' S·1.'DE~~i'VG 

2. ~.( BO/\hU MtJST 11/\V!: ,lt_K<:",,,i-\L_L>J 

1)EC,1C,.Nf\T10N°i 01\J N[Af' "ii UL e~J\i()fl. ;\) J >:I Ii 

3. NOTCH OR DOT ON l.C. INDICATES PIN NO. I LOCATION TYP, ,'REF ONLY) 

0 APPLY HE.ArSl/\fK '..XJMPOUN:::i '1TEM !O'S) 7':.JSUR?..e-Ac.£5. IJVDJCATED PE~EEC.o /("::.fCkl'rl.AIVJ/11-' JY1AVCA.:.... 

0 AFTER INSTALLING C27 ANO C31, DO NOT CLEAN BOARD WITH THE FOLLOWING: 
FKEON TF, THC, CARBON TETRACHLOl?IOE, CHWROFMM, TRICHLOROETHYLENE, TRICHLOROETHANE, 

ALL (OETER6ENTS), METHYLENE CHLOl?!OE. 

0 R<f7 TOBE INSTALLED . 06 OFF THE BOA.RD. 

7. !C'S 8, 10,11,zz, Z3 ARE DELETEO FROM BOARD AND /C28 f A3 A.RE SPA.RE SOCKET LOCATIONS. 

~ ITEM2~ (POLY!NJ/0£ TAPE) TO 13£ INSTALLED PER DIM SHC/l/AJ £. T~!.1lMI. D 

Pe/OJI? ro llv'.STALL.ATtON CF" ITCM._; 2.7JJ;Se:,97. 

[2J MASK ALL AREAS SHOWN THUS :;r..::; Pi?!Oi? TO FLOY'v' -:::oLDE/2 ,~.;> Pk::.., €1v_

SOLDER BUILD UP IN PLA TEO TJ./E'U HOLES. COMPONENT:C 
SUBJECT TO HEAT /)AMACE IN FLOW.C:OLDE£' PK'OCES~- ·' ·,·~ !vV.CT 
BE HANO ..50LOCl?ED. 

REF~ 

C?EF 110 
3 PLACES 

\ IEW 
SCALE: NON£ 

•nc --TDI CWftM«D lmlE.OH 1$ Pl'IOf'llElMY 
AND COW'llOITIM. TO lt.[CTll0"1C £1Uillllt[[llllNO 
c-.NY Of' CAIJ"ORMIA AND SHAU NOT IE US£D 
OllOISCLilSlO.IN'MIOI..[ OJllNMlllT.WITMOUTflllST 
09~ nl[ _,.TEN 1'£MllSSKlM OIF El[CTllOl'IC 
ENGINf[IHNG COllPANY OF CALlfOllNIA:' 

Zl?EQD 22 

/(,, f-Ef' 

-~ I'! i1 ! j 

12/( 

- f 9 J FAR SIDE 

j~ REF 

'0• 
110 

CAUTION 
HIGH VOLTAGE 

Tl 

L -oz ASSY ONLY 

\ COMPONENT SIDE 

~ DO NOT !NSTALL(SZ)UN71L PCBASSY 
HAS BEEN CLEANELJ THOROUGHLY, 
SPRAY OR BRUSH CLEAN USING 
/fl.COHOL ONLY 

POSITIVE LOGIC '::OHOWN 

I 

I - 50 

[[ 

~2REGO 

-6l1 --@1 z PLAC£5 

PE.F ,'()6 

~~2PLACES ~ (® 
/'!) 

27 

RCF 2 

OESCRIPTIOH 

VIEW >\~A 
CDMPO/J E/.fT5 fi;'CMOVED 

FOR CLAR'IT'( 

24 REF 

~REF 

VIEW ~~ l:l «~ 
SCALE; NONf: 

SEE S£PA!?ATE PARTS LIST Pl-127140-01 ( ·02 

CONTRACT NO. 

NOMENCLATURE OR 
DESCRIPTION 

PARTS LIST 

MATERIAL. 
OR NOTE 

t£"I ELECTlfONIC MOWCT8 DM!llOll 
~ELECT_E_E-~ OF CA~l~IA 

TITLE 

p ~ .. 0 AS.3 {, PUNCH LOGIC 

CODE lOENT DWG NO. 

E 91s2s 127 140 
SCALE: Z I SHEET I OF 2 



NOTES: UNLESS .?THERW•SE 6PE.C1FfE/llf 

IQ. ALL TIMfAISl'5TDRS ARE ZNl!l!2Z. 
I/. 

0 
ALL CAPACIT01f$ AlfE tN M1UrOFARADS, ZOOV, :t: 10~ •. 
ALL lf£S15TO/lt5 AIU I/if 11111, ~ S % 
IC30 ~ 31 ARE USED 01'1 -oe 01.JLY. 

------......... -~ ...... ~._.-...... _._ .............. ..... 
--...~ .............. ... ____ ,_ ___ 
-CIOIMlll\P·------

BC 0 BINARY 10 ATO 
I P<h.E IO·ffl5tr/ON 

Pc1rt 

Jt 

7N5Ht ~5 
P•R<r + I,. 

I 



L ... """NO. DDCltl,.TIOll ... 
I 12 7140- 01 re• ASSY PUNCH lJ1lil.C_ 

I 12 7 141- 01 PCB, PUNCH LOG IC 

I 127 142 AllTllOllK l'CI PUNCH LOGIC 

4 126226 SILKSCREEN ARTWORK 

5 12 733 5 SlLKSCRHN ARTWORK, REF DESIGNATIONS 

• ..lll.l.!t..':L ACCEPTANCE TlST CRITERIA 

1 12_Ll43 ACCEPTANCE TEST PROCEDURE 

I H8316-0I DIODE UI Dli( 

• JJ8101· 1~ DIODE 

10 338311-04 0100( SILICON RECT 

II J•ll ]·Oii 0100[ ZHU J_ Jv 

II HP912-0I UIAC 

13 33821 5-07 DIODE, ZENER, S.6V, IW 

14 JJIMS·OI VOL TAG£ llGUUTOl 

15 J•7D'l•OS THllS1noa .. J.701·1) TllAllSI noa 

17 J•70ll-02 TaA•S1 STO• .. 311182-02 COlfll 2 5 POSN RCPT RT ANG 

•• JllOJS-1] COlllllCTDl, J r111 

10 JI 10JS·21 CO.lllCTDl ' r111 
21 311035-01 CDNlllCTDI 12 Pl N 

12 JI 7IDJ-OJ HUT SINK 

u 122459-01 OE CAL , HIGH VOLT AGE 

24 343025-01 TUNSFOllllO 

25 3J8219-0I 0 I ODE ZENER, 20V 

26 J06019-02 TAPE, POLY I Ml OE THERMOSETT ! NG 

• ltlVlllON CODIE 
ADO - ADOITI0'11 
DEL - DELETION 
SUI - SUISTITUTION 
INFO - ADOITIONAL INFOIUIATION 
QY - QUANTITY CHANGED 

LlllE 
NO. 

PAllT NO, DESCRIPTION 

21 126795 OI SUPPORT PUNCH CARD 

28 ]11006-02 SPRING LATCH 

29 312202-03 SOCKET I C_ll• PIN) 

30 3~11-01 VOLTAGE COMPARATOR I c. 

31 J26207-D3 I IC HEX INVERTER _lOPEN COLLECTOfU. 

32 326810·01 II C ROM 32 X 8 

33 J260J8-50 II C HEX BUFFER/CON 

3• J26018-49 I iC HEX JLUFFER/CON 

JS 312201-04 SOCK.fl, I C ( 16 PIN) 

36 J26018-13 1/C i'o~FLIP-FLOP 

37 

38 J26018-11 llC 4 2-INPUT NANO 

39 3260 I 8-?_.l_ Ji c J J- INPUT NANO 

40 J26018-27 Ii( 2,J-KM/S FLIP-FLOP 

_..._ J26018-Jo I/ C, 4, EXCLUSIVE-OR 

42 326018-ii? Ii ( MULTI VI BRAT OR 

•3 

... 338921-0I 1 iC OPT I CAL ISOLATOR 

•s 326010-04 J/C EXCLUSIVE - OR GATE 

•6 ns•o6-01 TUNS I STOR PAD (FOR Q5, 8-18) 

•1 325~02·01 TRANSISTOR rAD (FOl_j} 4 6 7) 

48 3li_037-0I RESISTOR 1600 SW ti% 

•9 335001- 42 f!:[SISTOR ..2_10!1 J/4w t -2.3.. 
so 3li2_46 62- RES! STOA NETWORK ' - --

.2.! J lli46- l R(S1 STOA, NETWORK, 2. 2K 

-->.l. ~ RESISTOR NET'WCRK i 

SJ J3500S-61 RESISTOR, J, JK, I /4W, ..._5' 

...5.'1_ JlSOOS-09 P[SISTOR 22 0. J t4w !5\ 

-22_ ll.2_00' ti. RlSISTOR 4 J!. I /4W . _;,_• 

~ - - -- ·- - -- ----

i 

QTY :I D UNIT '':: ....... [TYPI ltl!V 

LI.~~: r." QTY • IYlll 

I 

I 

~LL .Jo. 
R~ F 

RE F 

RE F 

RE F 

l Ill_ VIMlil 

I 0 •• 2J ·~ 
6 i".J.i I N4004 

I Cll'l, 1•7"41 

I ~20 ICA '1011>c•"4· 

I .LRL IN47 34A 

2 Qk LllllR_ 

2 I~ 211Ulll 

12 Rs.IHB 2112221 

2 Q6,7 2NJ~1' 

I JI 206584-1 

I JS MOUi llTtD AT rt• I 

I JI> MOUi llftl AT 'II J 
I JJ MDUI KlYlD AT rt• I 
2 _iFOR__Q_I & 02J_ ur·TDJI 

I 

I TI l'u_6li nAllCOI 

I CR 12 I N.5.51_0A 

AA 

IR f.ll.l E. o. • LllAI£. IUt.IEla1 
A REI ~~ ::!!0 

·~ft~----1<....J_ocor...._ 1-l!-1 ...:Y•t•C"'-•--•-..--
B 5512 ~3/7S ~ 

~z~.:!!J '""" ,.AltTI LIST-
; •J[tcz-" '/h/y, PCB ASSY, PUNCH LOGIC 

U\f Hl'D UNIT REF HY 
i~l1Jlf..1Lw QTY NO. RU•AHS 

SYM 

I 

12.J 
~ 

I !.i_l LM311 

I I Cl SN7416N 

I I Cl IM5610CPE 

3 ill..t ....B.il. •n4n<n AE 

I IC 14 '!a ~ 
6 

11 ~i 52'4':e i~~CA C04013AE 

2 vc:14 'ill. --'l!!!2J.1L E 

2 l]_P· RCA C0402~ E 

I IQ_ ~ C040llll_ 

3 ~~ l~l __ll_A ~OJOAE 

I I cJ5 RCA C040~AE 

I I C36 MCT 2 

I 1'9_ SN7 486N 

12 

4 

I R'±.2_ 

J ~ 
I il "'"' ... 898-3-R~ 

I R4 8! CKMAN ~I R2.2K 

I ru_ _au)tMAN Ji<!lic -_a_(.K 

I R JJ 

2 "'14 16 All fN BRAOLH 

10 l 4 il '.I.a-..)_I J.al 
' 

[111211 12)140-01 

I __.__.._ 



Ull[ UY IEl'D UNIT llEF llEY 
llO. 

~ART •o. DESClllPTIOlf 
..l L~Jl~S~ll. QTY "°· IEMAHS 

SYM 

S7 llSOOS-96 RESISTOR 91• l/4W t sx 2 ~ 
12_8 lti_006-07 R[SI STOR 180• ll ~ 

59 llS006- 01 R[SI STOR, IOOK 4 fii'Ti ~ 
60 Jl5006-lS RESISTOR 1.0 MECi I R2 l 

61 ll500S- J7 RESISTOR llO!l 11. !.:ft 
62 llS00\-66 RCStSTOR S. IK I 1!1_4 

63 llSOOI· 7l R£SISTOR, I OK t 1 :Jt 
64 JJ500\· 41 RESISTOR ~O!l I R36 

61 ll5005·14 Rl .;ii STOA 11 K I R37 

66 JJSOOS-15 R!SISTOR 12• I RSI 

67 JJSOOS-~ R[SI STO• IK l:L %,As.8 11.111 

68 J3SOOS-6l Rl SI STOR, l .9• I R 19 

il_ JJSOOS-2 S RESISTOR 1000 I ·~'. 

10 33"""-85 lmlll'l'Dll, 3311'. l M9 

Lil 3'5006-):l RE SI STOA 3c!l_ "' - I _fli.4 

JJ' .I 1~1::51" T'); 1·5 K l/'tW Hf,, I RI 

'J JJ~·OI kl 5 -~ I J><; 75tl Mo I !!-2_ ---'L LS. ~ 
74 llS006- 06 ~ES I ':.I OR 160• I I RS6 

IS .l_liO~ RESISTOR 2200 ~w •..a. I lfl42 

76 ))C005·47 RESISTOR 8'2011 1/4~ ! 5;, I Rli, 

77 

78 3~?j_ RESISTOR 1~ou 112W ':2b I R't.l_ 

.ll. 30~1-34 ~P~llQ!' '!l!JL .12._V tlQl_ I Cll CS 13BF4)6K 

80 335005-33 J2~'0TOIC. 2.'2Dft,~IN, t5% ~ "C64l! 
81 323414-9 MOUNT I ~.C. Cl IP, CAPAC I TOii I 

82 323414-11 MOUNT I NG CLIP, CAPACt TOR I 

83 

84 304951 01 CAPAC I TOR 22 .J!! I SY 5 ~~ 
u. 30~·4) CAPAC IT~ _L2 .J<f ~v 11. ~· 
86 304ti_0-05 CAPAC I TOR .OOl_i;__(, 200V ij lil:to.li\.i_IS,IBJ. 

[mnJ 127140-0 I 

I ---"'.E.: 

LINE UV llEl'D UNIT llEF llEY 

"°• 
PART 110. DESCRIPTION lJ.~~LILuJ QTY "°· llEMAHS 

SYM 

e7 304850- 17 CAPAC 1 TOP . O!i!_f zoo\/ 10 ~24.1 
88 304061 - 2 5 CAPAC I TOR . 00 '.!!!: 200V 2 Cl~ 
89 )04850- 29 CAPACITOR, lµf, 200V I 

:r 
90 3044\ I - JO CAPAC 1 TOR lOOpf., soov 2 34'42 

91 304~1- )6 CAPAC I TOR I ')OOPr I GOV I 8 

92 )04969- 26 CAPAC l l OP 1 son if 25V I CJI - 390 I 58G0211CiF4 

93 304969-27 CAPACITOR I SOO lt f, 50V 1 C17 390 I 58G050J P4 

q4 304061 - 49 CAPACITOR, lu_l, 50V I c 37 

9' 110663-04 WASHER, FLAT 6 14 

96 

_:j]__ 303903-01 HANDLE, CARD 2 LP-06 

98 

99 21 lill_:-OI SPH IAL STRI PSWITCH S2 

I 00 

1 01 110642-07 SCREW, PAN HD 4-40 x 1/2 1 

_ill_ 110642-08 SCREW, PAN HD 4-40 x 5/8 2 

I Ol 110660· 0l WASHER, SPRING LOCK #6 3 

I 04 ..1_46502 :J!J _lYHP[ R l [AO I NmAli_D ~. "0'' & "E ' ~·u 
I Q.2_ 30635 1 -02 CMPO, SILICON HEATSINK ~. OOW CORHING.!}40.J.USEO ON ITEM 12 & 14 

--10.6_ 322917- 07 RI VET, POP. AL 5 

lQL 110641-07 SCREW PAN H[AO 6- 32 ' 1/2 5 

108 

109 110642-0l SCREW PAN l!f AO 4 -40 ' I '4 2 

1I0 110662- 02 WASHER, FLAT .,4 5 

111 110659-0J WASHER I NT STAR ,,,, 
~ 

112 

Ill 1 I 0660- 02 WASHER, SPRING LOCK ,4 5 

114 110664-03 NUT, HEX 4-40 3 

l!J.. 110664-06 NUT, HEX "6 -32 5 

116 110664-04 NUT HEX II" -40 2 (SMALL PATTER'il_ 

[111211127140-01 

:JD: 



t.J01C.">" m'll.5":. Cffi\tl\lJISE '1PECI Flf.D 
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APPLICATION 
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DESCRIPTION 
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~ELECTRONIC ENGINEERING COMPANY OF CALIFOlfNIA 

DWG NO. 
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SHEET I OF I 
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09-1 111£ WNTTEN PElllllSSION OF ELECTROflC 
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PARTS LIST 
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DO NOT SCALE DRAWING CHECK ~'lbtJ RDR/ KH FA.t-J l=DLD 

BREAK SHARP EDGES ENGR r. < p......, b~ 
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