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WARRANTY

The following section is part of the Standard Terms and Conditions and covers on ly the
Warranty. The reader should refer to the complete Standard Terms and Conditions for
the entire sales agreement,

The Seiler warrants to the original Buyer only, that the Praduct, except as to software
and firmware, is free from defects in workmanship ond material under normal use and
sarvice. The Seller's ohligation under this warronty she!l be limited to fumishing @
replacement for, or ct the Seller's option repairing any Product or any part or ports
thereof, which prove defective within 90 days* from the date of shipment by the Seiler,
provided such Product or such part or parts are refumed fo the Seller tronsportation
prepaid.

The Seller warrents, for a period of thirty (30) days from the date of shipment by the
Sellerto the original Buyer only, that the software and firmware Products are free from
defects in workmenship and material, Seller's obligation under this warranty shall be
limited fo correcting any of said defects or replacing the software or firmware. Said
warranty shall be void and of no effect whatsoever in the event that changes or addi-
tions have been made fo the software or firmware (or in the event that the software or
firmware product has been odapted by the Buyer) to serve a function net within the
system specifications of the Seller. :

Ali replacement Products or parts thereof fumished under this werranty will be invoiced
in the usual manner and adiusiments will be mode affer the Product or parf thereof
claimed to be defeciive has been retumed ta, and inspected af, the Seller's plont.
Replacements shall be furnished under this warrenty F.O.B. Buyer's plant, and the
Saller shall not be rasponsible for installation costs. (For all intemgtional fransae-
tions, replacement shail be furnished F.O.B. Port of Entry and Buyer is responsible for
all eustoms and brokerage fees.) The Buyer shall be licble for all freight inspection
end handling costs if such Product or such part or parts do not prove to be defective.
In no event will any claim for lebeor in removing or replecinga defective Produet or
part for incidental or consequential domages be allowed. No warranty is mode as to
any Product or part which has not been installed, operated, or maintcined in accord-
ance with Seller's instructions or the instructions contained in ifs operations or main=
tenance manuals, when fumished by the Seller, or which has been subject to misuse,
abuse, accident, or alterarion or fa improper or negligent use, maintenance, storage,
transportation ar hendling.

This warranty is in lieu of all other warranties expresses or implied, ineluding any
warranty of merchantebility or fitness for @ particular purpase, and the Seller neither
assumes, norauthorizes any person er firm to assume for it, any other or further oblige-
tion or lichility in connection with the sales, installation or use of any product.

UNDER NO CIRCUMSTANCES SHALL SELLER OR ANY AFFILIATE OF SELLER HAVE
ANY LIABILITY WHATSOEVER FOR LOSS OF USE OR FOR ANY INDIRECT, INCi-
DENTAL OR CONSEQUENTIAL DAMAGES.

*All paper tape products are cavered under this warrenty for @ period of one yaar,
excepting punch mechenisms, lemps and fuses whieh are warranted for a pericd of 30
days. Flexible disk drives are warranted for o period of 180 days.



FOR YOUR SAFETY

Before undertaking any maintenance procedure, whether it be a specific trouble-
shooting or maintenance procedure described herein or an exploratory procedure

aimed at determining whether there has been a malfunction, read the opplicable

WARNING §

section of this manual and note carefully the and

:'CAUT!ON' 3 contained therain,

The equipment described in this manual contains voltages hazardaus to human life
and safety and may contein mechenical components capable of inflicting personal
injury. The cautionary and warning notes are included in this manval to alert oper~
ator and maintenance personnel to the electrical and mechanical hozards and thus

prevent personal injury and domage to equipment.
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SECTION |

GENERAL DESCRIPTION

1.1 EQUIPMENT DESCRIPTION

This manual has been prepared to assist the user in operating, installing and maintaining

the following REMEX recder/perforators: RAB612X (Figure 1-1), and RAF612X (Figure 1-3).
Al units punch tape at 120 characters/second and read tape at up to 300 characters/second.
A complete description of the model number is given in Section 1.6 and the specifications
are listed in Table 1-2, Material covered in this manual is applicable to all models except
as specifically noted. The operation and maintenance of the punch mechanism itself is
described in a separate manual,

Incorporating its highly successful tape punch, Model RPM612X, these reader/perforator
combinations provide a selection for most applications where punched tape is used. Tape

is supplied from a standard 1000 foot roli (RAB612X) or a box of 1000 feet of fanfolded tape
(RAF612X) mounted on a deck assembly above the chassis and threaded through the perfora—
tor, Punching is controlled by means of input signals which are processed and used to oper-
ate the punch at speeds up to 120 characters/second. The roll fype punched tape is fed
through an opening in the front panel where it is available for customer take-up. Fan-
foided tape, after it is punched, is folded info a bin on the front panel,

The function of the reader is to convert the information stored in the form of punched holes
into electronic signals. A plug-in circuit board provides the logic control for tape move-
ment in either direction from external signals or the front panel switches, The outputs from
the cord control a step motor which drives the tape via a sprocket wheel, Data outputs

are generated from the readhead which contains the photocells. As tape passes over the
photocells, changes in light intensity are sensed by the photocells, amplified, and brought!
ouf fo an external connector. Operation of the reader is independent of the punch so that
they can both be operated af the same time if required.

Several options are available as listed in Table 1-2 including 6 or 8 track punch mechanism
and selectable AC power input.

1.2 EQUIPMENT SUPPLIED

Various items have been included with the tape reader/perforator system for spare parts,
installation, and mainfenance. These items are listed in Table 1=1,

112670-094A 1=1
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Figure 1-1. REMEX Punched Tope Reader/Perforator System, Model RAB612XBB Series.
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Figure 1=2 has been deleted,
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Figure 1=3. REMEX Punched Tape Reader/Perforator System, Model RAF61258BB,
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Table 1-1. Equipment Supplied

B.rush, Right Angle

Brush

Connector, P1, Cannon DB=25P
Cover, Connector (P1, P2)
Fuse, 4A, Slow Blow, FI101

(100,115 or 127 VAC Operation Only)
Fuse, 2A, Slow Blow, F101

(220 to 240 VAC Operation Only)
Fuse. 2A Perforator Driver Card, F1-F9
Fuse, 1/4A, F1, Power Supply Card
Fuse, 4A, F2, Power Supply Card

Instruction Drawing, Perforator Greasing

Manual

Screw Lock Assembly, Set of 2 (P1}

Tape, Roll

Tube, Grease, | oz

Tape, Fanfold

Connector, P2, Cannon DB-255
Washer, #10 lock

Screw, 10-32 x 3/4

Striker Plate Assembly, Left
Striker Plate Assembly, Right

Syringe, 30 cc

1.3

A statement covering the warranty of this equ

EQUIPMENT WARRANTY

in book). It should be read and understood.
must be performed as outlined in Section 5.2 during the warranty period in order that
the warranty remain in effect. Any questions arising concerning the warranty should
be directed to the REMEX Service Department.

MAINTENANCE EQUIPMENT REQUIRED BUT NOT SUPPLIED

1.4

REMEX

Part No. RAB RAF
716003-104
716003-101
704500-231
706540-144

705710-128

- — —
— ) e et —

705710-13¢9 1 1

705725-110 3
705725-102 1
705725-112 1

— et ()

112210

112670-094
706540-124
715200-002
716004-207
715200-001
706510-211
713541-306
709931-812
109925-001
109925-002
716056-108

—_—— ] | = =t N ——

iKmenf is given on page iii (second page
Il preventive maintenance procedures

The maintenance procedures in Section 5 require equipment that is not supplied. This
equipment is listed in Table 5-1.

1.5

SPECIFICATIONS

Listed in Table 1-2 are the characteristics and specifications of the REMEX tape reader/
perforator combinations. Also see Section 1.6 for complete model number description and
Figure 1-6 which indicates how the options are incorperated into the model structure. An

X in a particular digit designator denotes any of the combinations given in Figure 1-6

(for that designator) can be used. Model designations using X's are frequently used
throughout the manual, especially the parts list. Refer to Table 3-1 for signal descriptions.

112670-094A
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Table 1-2. Specifications for the Perforafor/Reader Combinations.

Characteristics

Perforator

Reader

Tape Material
and Dimensions

Perforates standard é track typesetter
(except RPF) or 8 track unoiled (pre-
ferred) or oiled paper tapes as well
as most Mylar-paper-Mylar and
Mylar-foil -Mylar laminate tapes
with a thickness between 0.0026
and 0.0043 inch.

Reads tape of any material

with thickness between 0.0024"
and 0.0043" whose transmissi~
vity does not exceed 57%
(oi{ed buff paper tape). Tape
must be prepared to ANSI
X3.18 or ECMA 10 standards
for base material and perfora-
tions. Reads 1", 8-channel
tapes. There is a 6 track type-
setter option available

Tape Form

1,200 foot roll (2 inch core)
(RAB) or fanfolded (RAF).

Loop, Strip, or Fanfolded
(RAF only).

Tape Direction

Bidirectional with backspacing

limited to 10 rows (1" max.)

Bidirectional (left-to-right
or right-to-left)

Expectancies

x 107 characters when used with oiled
or unoiled papertape. Medels using
carbide punchblock exhibit a punch
life approximately 3 fimes greater.

Speed Up to 120 characters per second Asynchronously, up to 300 char-
asynchronously. acters per second. Greater than
300 characters/sec. in contin-
vous mode.
Timing Timing Diagram shown in Timing Diagram shown in Figure
Figure 3-1. -
Life Minimum punch life expectancy is8.4 | Reader lamp has been derated

approximately 10% fo provide

a life expectancy in excess
of 13,000 hours.

Operational
Modes

Tape Feed/Delete: Under

control of front panel switch
unit will feed tape forward

at approximately 120 cps while
punching sprocket holes only in
FEED or all holes in DELETE.

Asynchronous Forward: Tape
moves forward one row and is
punched at o rate up to 120
cps. See Section 3.3.3.

Asynchronous Reverse: Tape
moves in reverse direction with-

out punching data or sprocket
holes. See Section 3.3.4.

Asynchronous Operation: Reader
drives tape at up to 300 char-
acters/sec. min., with pulse
drive signal. See Section

3.4.2.

Continuous Mode Operation:
Reader drives tape at greater
than 300 cps with continuous
drive signal. See Section 3.4.3.

112670-094A




Table 1-2. Specifications for the Perforator/Reader Combinations,

Characteristics

Perforator Recder

Input=-Cutput
Control Signals

See Table 3-1, Inferface
Signal Descriptions

See Table 3-1, Inferface
Signal Descriptions

The following specifications apply to the entire reader/perforator systems,

Input Power

100, 115, or 127VAC + 10%, 47 to 64 Hz, single phase, 3,2 amps
ave; 220 or 240 VAC, + 10% 47 to 64 Hz, single phase, 1.7 amps

ave,

Environmental

Temperature: Operating +5°C to 55°C (free air),

Humidity: Operating: 10% to 90% relative humidity

without condensation,

Non Operating: All conditions without condensa-~
tion of either water or frost,

Dimensions See Installation Drawing, Figures 1-3 and 1-4,
Weight RAF 612X: 47.5 lbs, RABS 12X: 44.5 lbs,
Options 1. +5V Active {Mode 5) logic on Punch Command and Punch

{Coded as part
of modef number
or as option.

See Table 1-=3).

Data input lines, OV Active (Mode 6) logic selected by
grounding J1-14,

2, +5V Active (Mode 5) logic on Punch Ready and Tape Handling
Error output lines. OV Active (Mode 6) logic selected by
grounding J1-15,

3. Tape Handling Error being true will not inhibit Punch Ready
Ovutput or Punch Command input,

4. 100, 115, 127, 220 or 240 VAC, 47-64 Hz power input
(customer wirable).

5. OV Active (Mode &) logic on Reader Qutput, +5V Active
{Mode 5) logic selected by grounding J2-10.

Accessories

1. The following chassis slide assembly is available,

112397-001: Two 22-inch long x 3/8" wide slides with 14"
iravel, mounting brackets and hardware ,

2. REMEX Paper Tape, 1000 ft. roll, Part Number 715200-002.
3. REMEX Paper Tape, 1000 ft. fanfold, Part Number 715200-001,

112670-094A
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1.6 MODEL NUMBER DESIGNATION

The REMEX mode | designation is used to code the basic functions, opfions, and
configurations of o parficular product line. Figure 1=6 iHustrates the model structure
for the 612X series and indicates the various options. An X in a particular digit desig=
nator (as used in many parts of this manual, especially the parts list} denotes any of the
combinations given in Figure 1-6 can be used,

Nonstandard (special) unifs use the last three numbers of the model number to denote a
special unit. The difference between any special unit and the standard unit is described
in an addendum at the end of the manual, Units with 000 and 901 and higher are stan-
dards and are covered in this manual without addendums.

Standard options not shown in Figure 1-6 are used in the 901 and higher numbers (standard
units only) and are listed on the serial tag below the model number in the form of a series
of three digit numbers depending upon the number of options used, For example, a unit
with 902 in the last three digits of the model number would list two three digit numbers.
Generally, this list consists of special customer requirements that do not affect the opera~
tion of the unit and inciudes such things as special paint, no logo, miil edge panei, etec.
Table 1-3 lists those option numbers which are applicable to all units.

Always consult the serial number tag for proper voltage ond frequency to be used and for
mode| identification. Failure to do so could result in damage to the unit, The serial tag
is located on one of the rear surface. In all correspondence, always refer to the complete

mode | number including the mode, the last three numbers, and the unit's serial number.
Refer to the CAUTION in Section 2.4,

1.7 PHYSICAL DESCRIPTION

The REMEX tape reader/perforator combinations are mounted on @ 10-inch panel with a
height of 10 1/2 inches. Detailed dimensions are shown in Figure 1-4 and 1-5. The
electronic chassis and supply deck is mounted at the rear of the unit and contains the
circuit cards, The front panel contains the tape reading and transport mechanism and
fanfold tanks (RAF models} which extend 2,48 inches ouf from the front panel. Chassis
slides are also provided to give easy access fo the supply deck and punch mechanism,

1.8 TAPE CHANNEL NUMBERING

REMEX tape reader/perforator combinations are available to punch tape of the
configurations shown in Figure 1~7. The type of tape guide used in any given unit is
coded in the seventh digit as part of the model numEer. See Figure 1-6. Note that
regardless of the width of the tape or the number of tracks, the numbering of the track
holes is always the same. Also see Section 1.9,

1.9 TAPE PREPARATION SPECIFICATIONS

Tape specifications as given in Figure 1-7, are based on the American National Standards
Institute Standard X3,18-1974 {ANSI; formerly United States of America Standards Insti-
tute). A tape gauge is availoble from REMEX (part number 110597) so that longitudinal
and perpendicular transverse spacings can be checked. To use the gauge, place the feed
hole of one end of a 5-inch spon in the arc until one of the cross hairs is centered in the
feed hole. Read the measurement adjacent to that cross hair (plus tolerances to the right
and minus tolerances fo the left), A second 5-inch gouge is printed af the boftom to check
longitudinal and perpendicular transverse center line spacing.

=10 112670-094A
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Perforator PUNCHING | MECH- _]Reader Reader Chther Perf. | Othar| IMPUT SPECIAL
Reader (A) MODEL [ SPEED _ 1ANISM Bl- NOT Qutput | Circuit Our- | Perf. | VOLTAGE/ | MUMBER
(see Remarks) | SERIES | 12 IN/SEC | TYPE | DIRECTIONAL USED Mods{e} | Options put | Op- | FREQ. id) REMARKS
Mode | Hons
(b}

A & 12 X B - & - 5 X U XXX Perforator/Reader with
rall supply specling and
rewinder.

A & 12 X B - 6 - 5 X u XXX Parforator/Reader with
fanfold supply ond teke-
up tray.

. i ! [
8 Track Steel Block = TIL Levels, 5V Active U= 100, 115, 127, 220 or 240 VAC,
47-63 Hz. Unit comes wired for
= 8 Trock Carbide Block TTL Levels, OV Active 115 VAL, easy wire change far
other voltages.
= & Track Steel Black with
advanced feed hole
0 | Tape Handling Error Inhibits
6 Track Carbide Block with fe} Punch Ready Signal
advanced feed hale
1 | Tape Handling Errar Does Mot (e}

NOTES:

(e}

Letter changes with cach model change, Current letter is B,

Unit is supplied with perforator mode 5 for input and autput.
Made 6 is selected by grounding J1-14 for input and J1-15

for cutput.

Unit supplied with Reader mode & for output, Mode 5 autput

is selected by grounding J2-T0,

Thase digits are cssigned by REMEX.

If the unit 1s standard,

these are 000, XX is used to describe the tatal number
{XX) of additional stendard options. All other numbers are

specials,

Does not apply to RAFS12X units.

Figure 1=6, REMEX Mode! Number Code

jnhibit Punch Ready Signal
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REMEX TRACK NUMBERING——{ 876545321 |

&—
-0 00009008

i
8 CHANNEL NUMBERING T 876545321
Y

REMEX TRACK NUMBERM‘[ 87654532

6 CHANNEL NUMBERING

I

(TELETYPESETTER) I
MMC 37¢
Tape c d
Configuration +0.003 +0.004
A 0.392 1.000
B 0.434 0.875

In all eonfigurations:

a =0.100 +0.002

b in any span of five inches is 10.025

e =0,100 + .003

Data hole diometer is 0.072 + 0,001/-0.002

Sprocket hole diameter is 0.046 + 0.002/-0,001
NOTE: The 6 channel teletypesetter has the sprocket hole center line

advanced by 0.013 inch with respect to the data track center line.

Figure 1-7. Tape Channel Numbering and Dimensions, Perforator and Reader.
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Table 1-3., RAX4612XBB Options.

Option Model
Number Description Affected Description of Change
001 Desk Top Enclosure added, grey | RABS12XBB | Add 112175-006 enclosure assy.
002 Desk Top Enclosure odded, grey | RAF612XBB | Add 112175-006 enclosure wssy.
003 Desk Top Enclosure added, black | RAB612XEB | Add 112175-005 enclosure assy.
004 Desk Top Enclosure odded, black | RAF612XBB | Add 112175-005 enclosure assy.
005 Tape Guide, 8-track and é=track | All Models | Change 112411-001 to 112411~
typesetter 002
006 Tape Guide, 8~trock, /7 track | All Models Change 112411-001 o 112411~
(0.875 wide) 003
007 Tape Guide, 8~irack and 5- All Models. Change 112411-001 to 112411~
track (two tracks between feed- 004
hole and ponel
008 Tape Guide, 8-track and 5- All Models Change 112411001 to 112411~
track {three tracks between feed- 005
hole and panel)
009 Tape Guide, 8-track and 4~ All Models | Change 112411-001 to 112411~
track (é=track reversed) 006
010 No Logo RAR412XBB | Change 110427-001 to 110427~
002
on Ne Logo RAF&12XBB | Change 110427-001 to 110427~
002
012 Duplicator Option RAF612XBB | Add Duplicator Option 113765~
CO1
013 Duplicater Option RAB412XBB | Add Duplicator Option 113766~
001
014 | CSA Certification RAF612XBB | Add 113290001 decal
015 CSA Certification RABSIZXBB | Add 113290-001 decal
112670-094A 1-13/1=14







SECTIONH

INSTALLATION

2.1 UNPACKING

Specially designed, reinforced packing cartons have been used in the shipment of the
tape reader/perforator systems to provide the hest possible protection during transit.

Also packed with the unit in separate plastic bags and pockages is the kit of parts listed
in Teble 1-1. A caraful visual inspection of the unit should he made as soon as it is
removed from the carton for any apperent damoge incurred during shipping. In the event
the unit has been damaged as a result of shipping, the carrier and REMEX should be
notified as soon s possible. When carrying or remaving the unit from the carton, it is
important that it be lifted by the handles, front panel, or chassis. Never attempt to

1ift it by the covers, tape tanks, chassis slides or other parts which may not support the
weight of the unit.

2.2 SYSTEM MOUNTING

The unit contains chassis slides which mount to the cabinet wall, See Figure 1-4 or 1-3.
Figure 2-3 illustrates the installation of the slides. The mounting dimensions of all slide
optians are the same. RAB units are secured to the ccbinet by the front panel hendles
which are spring loaded, To release the unif, push the hand ﬁ;s inward. RAF units use
two mounting studs which snap info sockets of two release push buttons. The studs are
part of two striker plates which are mounted on each side of the rack by twe screws each.
To release the sockets from the studs, depress the buttons, Figure 1§ iliustrates the
mounting of the striker plates and chassis slide mounting hele pattem. Mounting should
be in such @ manner that odequate coeling is provided, The ambient tempercture should
not exceed the value listed in Table 1-2, It is recommended that two people be used
when installing or removing the unit from the chassis slides.

. CAUTION §

When operating the unit, make sure it is elevated sufficiently
such that the intake air flow through the fan af the bottom of
the unit is not restricted. Damage to the punch will result if
sufficient coaling by the fan is impeded.

2.3 INITIAE ADJUSTMENTS

Each unit has been accurately adjusted and aligned before leaving the factory. Ne
adjustments or cclibrations are required prior to installation or use.

112670-094A ' 2-1
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18, 23, 25
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11,12, 13,24 «~20AWG———— Reader Logic (Signal Ground) Return

14

15
16

17

25 —20AWG

Data Track 1 input.
Data Trock 2 Input.
Data Track 3 Input.
Data Track 4 Input.
Data Track 5 Input.
Data Track & Input.
Data Track 7 [nput.
Data Track 8 Input.
Direction input.
Purch Command Input.
Punch Ready Output
Punch System Ready (PSYSRDY*)
Input Mode Select
Cutput Mode Select
Chassis Ground

Punch Logic {Signal Ground) Return-
tie points for selecting Mode 6.

Tape Error Output

Tape Low Output _J

J

Data Treck 1 Output
Data Track 2 Output
Data Track 3 Output
Data Track 4 Output
Datag Track 5 Output
Data Track 6 Output
Data Track 7 Output
Data Track 8 Qutput
Deta Ready Output

Cutput Mode Select

tie point for selecting output Mode 3.
Readar System Ready (RSYSRDY*} Output.
Extemai inhibit (EXTiNH*) input

Brive Right (DR*) lnput

Drive Left (DL*) [nput

Chassis Ground /

Figure 2=1. Reader/Perforator System Connections to External
Equipment. See Toble 3~1 for signal descriptions.

Perforator
peration-

To External

Equipment

Reader
Operation-
to External
Equipment
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2.4 POWER AND SYSTEM CONNECTIONS

A. C. power is applied to the unit through a standard three-wire cord applied to FL101
located at the rear of the unit.

t CAUTION }
All units come wired for 115 VAC, 47-64 Hz operation. If another
voltage is to be used, o wire change on the transformer must be
made as described in Section 2.4.1. In addition, before operating
the system, the proper fuse value (as indicated in Table 1-1) must
be inserted from the kit of parts. Discard the other fuse {unless,

of course, a different voltage operation is anticipated).

Refer to the serial tag for proper operating modes of the unit. See Section 1-6 and
Figure 1-6 for an explanation of the model number and operating modes.

All control signals and output signals are routed through J1 for the perforator and J2 for
the reader which are also rocc:fed at the rear of the unit. Figure 2-1 lists the signals
associated with each pin and their description is given in Table 3-1. All wire sizes
are 22 AWG unless noted in Figure 2-1. The proper mating connectors for J1 and J2
have been supplied with the unit, The location of J1, J2, the AC connector FL101 and
the fuse F101 are shown in Figure 2-4,

NOTE: It is recommended that the Punch Command Input line (J1-11} and

Punch Logic Return (Signal Ground) line (J1-25) be a twisted pair

to eliminate interference in high-noise environments.

2.4.1 TRANSFORMER WIRE CHANGES FOR DIFFERENT AC SUPPLY VOLTAGES

Units are supplied with a transformer which allows any of five input voltages to be used:
100, 115, 127, 220 or 240 VAC, 47-64 Hz. Unless otherwise directed by the customer,
all units are wired for 115 VAC.

‘ WARNING .

Disconnect the power plug before changing the
transformer wire.

If it becomes necessary fo use one of the other four voltages, o simple wire change is
required, See schematic for power supply, Figure 8-8, To make this change it is
necessary to separate the power supply assembly from the chassis. See Section 6.4,
Power from the AC plug (hi=line) is routed through FL101, to TBIO1=IE, to P15/J15-2

S1 to P15/J15-1 and back to TB101=2B. Change the wire (white/red) coming from J15,
pin 1 at TB101-2B (115 VAC) to TB101=2C for 100 VAC, to TB101-4C for 127 VAC, to
TB101-2D for 220 VAC or to TB101-4D for 240 VAC. The white/red wire is the only one
that requires changing. The white/red wire from fan M1 must remain tied to TB101-3B,
See Figure 7-7 for TB101 location.

112670-094A 2-3



2.5 INTERFACE CIRCUITRY

Figure 2-2 illustrates suggested drive and output circuitry with which to interface with
the REMEX circuitry as referenced in Table 3-1. Note the termination network for the
output signals. This should be incorporated in the external equipment for maximum noise
immunity. See Figures 3-4 and 3-5 for proper timing.

NOTES: All input and output logic signals are defined for positive
logic (mode 5) i.e., inactive =0V and active = +5 V.
Therefore, signals that are 0V active {mode &) are

written with a osterisk next fo the designation, e.g.,
Punch System Ready (PSYSRDY®).

2.6 RAX6120 ADAPTER CABLE

Adapter cable 110364-1 is used when a RAX6120 has reploced a RDF/RDB/RAF/RAB 3075
a RAX6120, or is used with equipment designed for these models. By typing pin 10 to
pin 11 on P2 (25 pin connector) the track outputs and the Reader Ready Output will be
mode 5. Allowing pin 10 to float puts these outputs in mode 6.

RECOMMENDED CUSTOMER REMEX
DRIVE CIRCUITRY INPUT CIRCUITRY

SINTAOON or MF MPUT TYMCAL
EQUIVAL ENT of SHTAREN,
- SNTA0O0K or SNTAONN
#% 10, . One gate lood recommanded I
MMC 3043 .
CIRCUIT A
REMEX RECOMMENDED CUSTOMER

OQUTPUT CIRCUITRY INPUT CIRCUITRY

. _>7

OUTPUT TYPICAL #F  SNTADON or
of SNPAREN , INTAOAN | EQINVALENT
ERTADON or SNT43ZN . -

# W11, moa. One gats load recommended
MMC 3054

CIRCUIT B

Figure 2-2. Recommended Interface Circuitry

-4 112670-094A
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Figure 2~4. Location of J1, J2, FL101, and F101 on the RAF612X,
The location of these items is identical for the RAB&12X.



SECTION LIl

OPERATION

3.1 INPUT-QUTPUT SIGNALS

Table 3-1 lists the input and output signals which are routed through J1 and J2. The de-
finition and/or usage of these signals are also included in the table. Figure 3-4 shows
the timing diagram for the perforator and Figure 3-5 shows the reader timing. Also see
Note, Section 2.5.

3.2 CONTROL FUNCTIONS

Table 3-2 lists the operating controls located on the front panel along with their des-
criptions and functions.

3.3 OPERATING INSTRUCTIONS, PERFORATOR

The following procedures should be used when operating the perforator portion of the
system. Refer to Figures 1-1 through 1=3 for location of switches. The reader and per-
forator portions operate independently, so either the reader or the perforator can be
operated or both can be operated at the same time.

{ CAUTION |

When operating the unit, make sure it is elevated sufficiently
such that the intake air flow through the fan at the bottom of
the unit is not restricted. Damage to the unit will result if suf-
ficient cooling by the fan is impeded.

3.3.1 TAPE LOADING AND THREADING, PERFORATOR

Tape is supplied from the tape deck located at the top of the unit and above the chassis
and is threaded through the punch mechanism. The following procedure is recommended
when loading tape:

a. Place the POWER switch S1 in its ON position. Power is on
when the POWER switch is lit. :

b. RAB Units: Place a spool of tape on the supply reel and thread it
TRrough The punch and out the opening in f-ﬁe front panel, Thread
the tape so that the supply arm is in the opproximate center of its
travel. On some unifs the actuation of either the tape supply
switch, S&, or the tape supply error switch, $7 will inhibit tape
punching. The threading pafK is shown in Figure 3~1 and on ¢
decal mounted adjacent to the punch.

RAF Units: Place a box of fanfoided tape on the supply deck

and thread it through the punch and out the opening in the
front panel. See Figure 3-2.

122670-0%94A . 31



The threcding of the tape through the punch is shown in Figure 3=3.
To thread the punch, depress the punch LOAD butten. This will
rotate the pivot tape guide ollowing access to the sprocket, Threod
tape under the edge guide ossembly through the punch block, over
the sprocket and out through the opening in the panel. Close the
pivot tape guide.

 CAUTION |

When operating the unit, make sure it is elevared sufficiently
such that the intcke air flow through the fon at the bottom of
the unit is not restricted. Domage to the unit will result if
sufficient cooling by the fan is impeded.

¢. Place the FEED/DELETE switch in to the FEED position and verify thet
tape is advancing properly. The Punch Command line must be held in
the false state whi?; feeding with the FEED switch, When steorting
new roll of unpunched tape, allow o few feet of feed holes only to be
punched so that the sprocket holes engage properly with the sprocket
teeth. Under some conditions, especially with stiff tapes, it may ke
necessary to give a slight tug fo start the tape and engage the feed holes.
On RAF unifs, opproximately three folds of tape must be placed in the
take=-up tray so the tape wiIT fold properly. Depress the FEED switch
again ond verify that tope is folding properly in the teke~up tray.

d. Empty the chad bin each time o new box or rol! of tape is installed.
This is important to prevent chad from bocking up into the punch.

To empty the chad box on newer units using the metol chad tube assembly,
raise the cover (part of chod tube ossembly) to its maximum stop. Tilt
plastic chod box ewoy from perforator and remove. To replace, raise
cover to maximum stop. Place chod box inside metal enclosure end push
cover down through the opening in the plastic chad box. Cover will hold
chad box firmly in picce.

e. The tape perforator portion may now be operated in one of the three modes
described in Sections 3,3.2 through 3.3.4, It is recommended thet the
punching of fanfolded tapes be limited fo 140 feet or less af one time since
this is the maximum unattended storage capacity of the fanfold bin on the
front panel.,

§ CAUTION }

Whenever the punch is operated in mode 5 (especially when the
punch is not connected to the normal system, i.e., bench
operation), oll false level inputs must be tied to OV (not open
circuited), Since most inpufs are internclly bicsed to +5V, not
tying them to the false (0V) condition in mode 5 could cause
erratic operation. Mode 5 systems will not advance tape via
the FEED/DELETE switch unless the Punch Command (J1~11) is
held low. If the FEED/DELETE switch is octivated while the
Punch Command is at the frue level, the logic will lock up and
inhibit oll punching. To reset this condifion, turn power off
end then back on.

f. If this unif is equipped with ¢ duplicotor option, refer to Section 3.8
for operating instructions.

112670=-094A
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Figure 3-2. Tape Loading, Fanfolded Type Tape
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Figure 3-3. Tape Threading Through the Punch Mechanism,
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Table 3-1.

Interface Signal

Descriptions

I.C. Type Made 5 Levels Mode 6 Levals
: Interface Inactive Active’ Inosetive Active

Connector Pin Description See Figure 2-2. Condition Condition Condition Condition
PERFORATCOR OPERATION

J1=1 thw J1-8 Tracks 1-8 Dato Input. Active condition causes a hole to be A 0<V<H. 4 12,4 V<45 12 4<V<HS | OCv<aDd
punched for that treck when o trve punch command is given, @4.2 mA max. | or open clre, or open circ. | @4.2 mA mox.
Data must be present at the time a punch command is ini- SMN7486N {ext. sink) Hole No Hole (ext. sink)
tiated and must remain on the line for 2 psec. (min.} after MNa Hole Hole
the punch command input reaches the e level, Mode
selected oy J1-14,

J1-10 Direction {DIR) Input. Achive condition enables forward tape A O<V<+0, 4 42,4 <V <+
movement ond fnactive condition enables reverse tape move- @9.0 mA max. | or open circ. NOT SELECTABLE - OPERATES
mant as described in Operating Specificotions, Modes of SNZ4846N {ext. sink} Forward Tape IN MCODE 5 ONLY
Operation, Table 1-2, Reverse Tape Mavement

Movement

J1=11 @Punch Command (PC) Input, Active condition moves tape A 0<V<+). 4 +2,4<V<+H5 2,4 <5 [PEATES I !
and initiates punching ot vp to 120 char/sec, os deseribed in @4.2 mA mox. | or open cire. or open circ. | 4,2 mA max.
Operating Specifications, Modes of Operation, Table 1-2, SMN7485N {ext. sink) {transition) Tape Stopped | (iransition;
This input line is disabled under the following conditions: Tope Stopped Tope Advances ext. sink). Tape
1) Punch Ready output is inoctive or, 2) Tape Error output is one row and advances ene
active. Mode selected by J1-14, punches. raw and punches.

J1-12 Punch Recdy (PRDY) Output. Active condition indicates unit is B 0<Y<HL 4 12 44V <45 +2.4<V <5 Q<404
ready to accept a punch command, Output is inactiwe under @TTL fan~out @TTL fan=out @TTL fan=out | @TTL fan-out
the l)::illow?ng cenditions: }) During advance ond punch SN7486N of 10 of 10 of 10 of 10
cycle (opprox. B.33 msec. following o punch command}, or Perforator Pecforator Perforator Perforator
2{ Whenever Tape Eror output (J1-20) is active. Inactive Not Ready Ready Not Ready Ready
condition lags punch commend by 1 ps maximum. Mode
selecred by J1-15.

1-13 System Ready Qutput (3YSRDY*). Active condition indicates B 12. 42V <45 <V <+, 4
internal valtoges have stabilized after power turn on.  In— or open circ. | &TTL fan=-out
active condition indicates power is off or internal voltages SN7404N NOT SELECTABLE - OPERATES TTL foan=out of 10, Perf.
have not stabilized. IN MODE 6 ONLY of 9, Pesf System Ready

: System Not
Reody
J1-14 Punch Iaput Mode Select {IM3). Selects Mede 5 or Mode 6 A +2.4<V +5.0 (or open circuit) D<VH0.4 @15 ma. mox.
on botn Punch Commond and Punch Deta thput lines, Punch Command ond Data Input Punch Command and Data Input
SN7486N lines operate in Mode 5. lines operate in Mode &.
J1-15 Punch Output Mode Select {OMS) Selects Mode 5 or Mode A 12,4<V <+45.0 (or apen circuit) 0<v<10.4 @5.0 ma. max.
4 on both Punch Reody and Tape Errer Output lines. Punch Ready ond Tape Error Punch Ready and Tope Error
: SN7486MN output lines operate Mode 5. output lines operate in Mode 6.

Ji=15, V7 Chassis Ground. Qutput connection to chassis {isolated from signal ground}.

- J1=20 Tape Error {TE) Output. {RAR and RAB only}). Active 8 0<v<+0. 4 +2.4<V<+5 +2.4<V<H5 | 0<V<40.4
condition indicates tape from supply is loose, broken ar @TIL fan-out BTTL fan=aut @TTL fan—out | @TTL fon-out
tight. Mode selected by J1-15.  In perforator system mode SM7404N of 9 of ¢ of 9 of 9
XX0 (see Figure 1-8) an active signal disables Punch No Tape Tape No Tope Tape
Command input (J1-11); does not inhibit in mode XXI1, Malfunction Malfunction Malfunction Malfunction

(@ Punch Input tine ond Signal Grourd line (J1-25) must be a twisted pair,
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Table 3-1.

interface Signal Descriptions {(Continued)

1.C. Type Made 5 Levels Maode & Levels
Interface Inactive Active lnective Active
Connector Pin Description See Figure 2-2 Condition Conditien Conditien Condition
J1=-21 Tape Low (TL) OQutput. Active condition indicates tope B Qova+0.4 +2, 4N +5
supply nearly exhausted. Inoctive condition indicares supply @TTL fan—out @TTL fan=out NOT SELECTABLE - OPERATES
is greater than prese! low tape level. For informational SN7432M of 9 = Tape of 9 = Tape Low IN MODE 5 ONLY
purposes only; does not affect operotion of the system. supply above

preset level.

J1-38, 23,
25

Signal Ground, OV signol ground reference for all inputs and outputs (isolated from

chassis ground), Tied interally to J2-11, 12, 13, 24,

AC Plug

AC Power fnput. See Input Power Specifications, Table 1-2.

READER OPERATION

Active Condition

inactive Condition

J2=1 thru J2-8 Data Frack Outputs. Active signal indicates data trock B Mode 5: +2.4<V <45 @0.2 mA Mode 5: D<V<H).4 @16 mA
hole and inactive condition indicates no hole condition., source) Hole {or Dota Reody)} {sink) No Hole {or Dota Not Ready)
Mode 5 or 6, selectable (see 12-10}, EN7485M

F2-9 Dota Ready Cutput (DATRDY). Active signal indicates 8 Mode &6: 0<V<+).4 @16 mA Mode 6: +2,4<V<+5 @0.2 mA
dafa track cutputs are in "on character” condition, {sink) Hole [or Data Ready) {seurce} No Hole (or Data Not
Sighal active with leading edge of feed hole and remains SN74856N Ready)
active until next drive signal is accepted (minimum Data
Ready time is 50 psec). Data Ready signol is forced
inactive by o load condition, exfernal inhibit signe! or
out-of-tape signal. Mode 5or &, selectable {see J2-10},

J2-10 Reader Quiput Mode Seleet. Active drive signal places A 0w 40,4 wls mA max. +2.4 <V<+5,0 (or open circuit)
data outputs and data ready cutput in Mode 5. Inackive Data Track & Dato Reody Data Track & Date Ready signals
signal places data cutputs and dota ready output in Mode 6. SN7486N signals in Mode 5. in Mode 6.

J2=11 thru J2=13,
J2-24

Signol Ground (OV) to External Equipment. OV ground reference for all inputs and

Tied internally to J1=18, 23 and 25.

outputs (isolated from chossis ground).

J2-14 Reader System Ready (RSYSRDY™} Qutput. Active signal B 0<V<H). 4 @14 mA {sink) 42, 4<V<45,0 @0.2 mA (source)
indicates RUN=LOAD Switch is in RUN (reader door System Reody System Not Ready
closed) and power is on (system ready). I[nective in- SN7400N
dicate: RUN=LOAD switch is in LOAD (reader door
open) or if drive signal is zccepted and new feed hole s
not sensed within 15 ms, indicates either no tape or torn
tope and serves as the out-of-tape signal (system not
recdy).

J2-13 Externa!l Inhibit (EXT INH*}input. Active signaf inhibits A 0<V<+0.4 @16 mA {sink} +2.4<V<+5.0 (or open cireuil)
recder operabion and couses RIYSRDY ™ and Data Ready Reader inhibited, Reader not externally inhibited.
signals to go inactive. [nactive signol allows reader to SN740BM
operzte in normal manner.

J2-16 Drive Right (DR*} Input. Active signal drives tope to A Q<V<+0.4 @ 5,0 mA max. +2.4 <V <45,0 {or open eirevit}
right in either continuous mode or asynchroncus mode, Reoder drives tape to right. Reader does not drive tape to right.
See Sections 3.3. | and 3.3.2. SN7400N

J2-17 Drive Left (DR*)input. Same o2 drive right except drive A
to the left, SN7400N

J2-25

Chassis Ground. Output connection bo chassis {isolated from signal ground).




3.3.2 TAPE FEED/DELETE MODE

This mode of operation allows either unit to feed tape through the punch mechanism at
approximately 120 cps and punch feed holes only or an all hole delete code.

a. Make sure tape has been threaded into the punch. See Section 3.3.1,
steps a through ¢.

b. Place the POWER switch in the on position.

c. Make sure the Direction input at J1-10 is +5V or open circuit.
A OV signal at this pin will cause tape to go in the reverse direction.

d. Place the FEED/DELETE switch into its FEED position fo punch tape
with feed holes only or into its DELETE position to punch tape with
the all hole delete code until the desired amount of tape has been

punched.
_ Table 3-2. Front Panel Controls
Switch Position Function
POWER ON _ Applies AC power to unit.
OFF Removes AC power from unit.
SPOOL Momentary On Operates manual spooler which winds tape counter-
RAB Units ¢lockwise
Only) OFF Removes conirol of spooler.
| {Momentary) Causes reader to drive tape to the right.
<> (Momentary) Causes reader to drive tape to the left.
OFF Allows reader to be controlled by external signals.
READER ON Inhibits Reader and applies false signal to RSYSRDY*
LOAD (door open) output at J2~14,
OFF Allows Reader to operate and applies frue signal
{door closed) to RSYSRDY* output af J2-14.
EiELE%E FEED Causes punch to feed tape and punch feed holes
(Momentary) onl{, at approximately 170 cps. Data input lines
will be inhibited. (Note: The punch command
tine J1-11 must be held false while operating
this switch.)
DELETE Same as FEED except enters an all-hole charac-
(Momentary) ter on each line of the tape.
PERFORATOR [Huminated Indicates tape supply is nearly exhausted but does
STATUS LAMP not affect punch system operation.
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3.3.3 ASYNCHRONOQUS FORWARD MODE

in this mode of operation, the unit will punch feed holes and data holes at up to 120 cps
in the forward direction under control of input signal lines. See Figure 3-4 for proper
timing. o

a. Perform Section 3.3.1, steps a through e.

b. Check to see that the Punch Ready Output at J1, pin 12, is in the Ready
state, depending upon the mode. See Table 3-1.

¢. Check J1-14 to see that the proper signal is present for the desired input
mode. Check J1-15 to see that the proper signal is present for the desired
output mode. See Table 3~1.

d. Check to see that the PSYSRDY* Output at J1, pin 13, is between OV and
' +0.4V.

e. Make sure the perforator status lamp is not lighted, If it is lighted it
indicates a low supply of tape.

f. Check to see that the Tape Error Output at J1, pin 20, is in the false
(No Maifunction) state, depending upon mode. See Table 3-1, J1-20,

g. Apply a forward signal +2.4 <V<+5.0 or open circuit to the Direction
Input Line at J1, pin 10. Direction input must be stable for 500 nsec.,
min., before the punch command is given (step h}. See Figure 3-4.

h. Apply a true (hole) signal to each pin (J1, pin 1 through J1, pin 8) for
the desired tracks to be punched depending upon the mode. See Table
3-1 and and Figure 3-4. Data commands must be present at the time
a punch command is initiated (step i) and must remain on the line for
2 usec. (min.) after the punch command input reaches the true level.

i. Apply the true (punch command) signal to 11, pin 11, depending upon
the mode. See Table 3=1. Punching is initiated by the leading edge
of the Punch Command signal which must be true for 2 usec., min.,
with a rise time of 1 used., max. The tape will advance one row and
punch a feed hole plus those data tracks which are true (step h}. The
Punch Ready output will remain true for 1 usec max. after Punch Com-
mand is given.

j- Repeat steps b through i for each line to be punched.

&

MODE & MODE
PUMCH | | PUNCH I
READY -~ B3 WSEC: READY .33 WSEC
! |

ot b tasee wax — USEC MAX
DIRECTION - i-—- 500 NSEC. MIN CHRECTION = = SQONSEC. NIN
L E FORWARD DIRECTYON CONTROL | FORWARD IRECTION
! 1
PUNCH —= b 2 5EC. MIN PUNCH —=1 ju— 2 psEC WM
COMMANED COMMAND
A L
1
e — !
RATA. - [ 2 USEC MIH CATA — [ 2 USEC. MIN
INPUT INFUT

Figure 3-4. Timing Diagram, Perforator Section
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3.3.4

ASYNCHRONOUS REVERSE MODE

In this mode of operation, the unit will move tape in the reverse direction under control
of input signals up to 120 cps for 10 rows (1 inch), without punching data or feed holes.

a.

b.

3.4

Perform Section 3.3.1, steps a through e.

Check to see that the Punch Ready Output at J1, pin 12 is in the Ready state,
depending upon the mode. See Table 3-1.

Check J1-14 to see that the proper signal is present for the desired input
mode. Check J1-15 to see that the proper signal is present for the desired
output mode. See Table 3-1.

Check to see that the PSYSRDY* Output at J1, pin 13, is between OV and
+0.4V.

Make sure the perforator status lamp is not lighted. If it is lighted it
indicates a low supply of tape.

Check to see that the Tape Error Output at 11, Pin 20, is in the false (No
Malfunction) state, depending upon mode. See Table 3-1, J1-20.

Apply a reverse signal between OV and +0.4V to the Direction input line
at J1, pin 10. Direction input must be stable for 500 n sec., min., before
the punch command is given (step h). See Figure 3-4. -

Apply the true (Ipunch command) signal to J1, pin 11, depending upon the
mode. See Table 3-1. The tape will backspace one row without punching
sprocket or data.

Repeat steps b through h for each line to be backspaced up to 10 lines
(1 inch) maximum.

.. OPERATING INSTRUCTIONS, READER

The following procedure should be followed when reading a tape. Refer to Figures 3-5
and 3-6 during the following descriptions.

3.4.1

TAPE LOADING AND THREADING, READER

Use the following procedure when loading fape into the reader:

a.

Connect J2-P2 and plug the line cord into the proper AC outlet.
See Caution in Section 2.4

Depress the power switch. Power is on when the switch is lit.

Pull forward and down on the Door Assembly. This will raise the Upper
Tape Guide allowing tape to be loaded.

Check the number showing on the Tape Guide. If a two sided Tape
Guide is supplied and the other width of tape is required, depress and
rotate the Tape Guide Latch 180°. The Tape Guide can now be removed
and then reinserted with the other guiding edge up. One sided guides,
of course, do not need to be removed. The Tape Guide supplied with
the unit is coded as part of the mode! number as indicated in Figure 1-6.
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3.4.2

Insert the tape as shown in Figure 3-6.
Raise the Door Assembly up to its closed position.

Make sure the RSYSRDY* output signal ot J2-14 is in the true condition,
i.e., 0 < V<+0.4.

The reader may now be operated in either of the two modes listed in

Sections 3.4.2 and 3.4.3.

To unload tape, stop tape movement, lower the Door Assembly and
remove the tape.

To remove power, depress the POWER switch. The reader lamp will
turn off.

TAPE DRIVE, ASYNCHRONOUS MODE

in this mode of operation, the reader is controlled in a line-at-a-time step mode. Each
pulse input steps the tape one line. This mode is performed as follows:

a.

b.

DATRDY i 1B 1

{MCDE &)

Perform Section 3.4.1, steps a through g.

Apply the step pulse to the drive left (DL*) line, pin 17 of J2, or the drive
right (DR*) line, pin 16 of J2 as fol lows. Make sure the Data Ready signal
at pin 9 of J2 is in the true condifion depending upon mode and that the
(EXTINH)* input signal at J2, pin 15, is false (+2.4<V < +5.0 or open
circuited). See Table 3-1 and Figure 3-5.

Stop: +2.4 < V < 0.4 @5 ma.
Run: 0 < V< +0.4@ 5 ma.

The minimum pulse width for the run signal is 1 usec. Pulse to be maintained
unti! Data Ready signal goes false (up to 100 usec., if next pulse is given
coincident with Daia Ready signal going true). Pulse to be removed within
50 usec. after leading edge of Data Ready signal to stop on that character.
Handshake operation is preferred. In handshake operation, the drive signal
is maintained until Data Ready comes true, is taken false while data is
examined and then, if required, taken frue again until the nexi Data Ready
comes frue. See Figure 3-5.

le— nanG sHaKE MODE ]
oR | [ | U

I
—"‘I |=—SQUSEC. MAX —‘J m— | USEC. TYP OO LSEC. MAX
TO STOP ON DO HOT REMOVE DRIVE SIGHAL
| THIS CHAR. | PEFORE DATROY GOES FALSE

|
SQUSEC. WIN
_—l = 1Q0USEC. MAX

200 USEC. TYP —w

DATA (TYP) I l I I I

{MQDE 6)

3-10

Figure 3-5. Timing Diagram for Reader
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Figure 3-6. Tape Loading, Reader Section



3.4.3 TAPE DRIVE, CONTINUOUS MODE

In this mode of operation, the reader is controlled from an external signal as follows:

a. Perform Section 3.4.1, steps a through g.

b. Apply the drive left (DL*) signal to pin 17 of J2 or the drive right (DR*)
signal to pin 16 of J2 as required. Make sure the Data Ready signal
at pin 9 of J1 is in the true condition depending upon mode and that
the (EXT INH)* input signal at J2, pin 15, is false (+2.4 < V < +5.0
or open circuited), See Table 3-1 and Figure 3-5.

Stop: +2.4<V < 45.0 (2.2K to t5V) or an open circuit
Run: 0 < V < 0.4 @5 ma,

Tape will be driven in excess of 300 characters/second. To stop on
character, the drive signal must be removed within 50 usec after the
leading edge of the Data Ready signal.

¢. Only one run signal must be present af one time. If both run signals
are present, the reader will drive in the last previously commanded
direction.

d. The reader may also be driven either right or left in the continuous

' mode by the front panel direction switch $10, - Operation of this
switch in conjunction with external drive signals is not an allowed
operating condition and should be avoided.

3.4.4 EXTERNAL {NHIBIT
In this mode of operation, the reader is inhibited and the Reader System Ready
{RSYSRDY*) output (J2-14) and the Data Ready output {J2-9) are set to the false

state. To place the reader in the inhibit mode apply the following signal to pin 15
of J2:

Reader Not inhibited: +2.4 <V <+5.0 (2K to 5V) or an open circuit
Reader Inhibited: 0 < V <+0.4 @ 5 ma.

3.5 TAPE RECOMMENDATIONS

Table 3-3 lists the tapes REMEX recommends for use. Basic tape specifications are
given in Table 1-2.

3.6 OPERATIONAL MAINTENANCE

After every 6 to 8 hours of reader use, the operator should check the tape transport area
of the reader for cleanliness. Dirtier environments may require more frequent cleaning
of the tape transport area. This is extremely important since any dirt or foreign
material covering the readhead can cause readout errors. For general cleaning, use
the bristle brush supplied. Cleaning of the photocell assembly is described in Section
5.3.1.1. Make sure the tape remains clean at all times since any residue picked up

by the tape can be deposited on the readhead. It has been found in certain cases that
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residue picked up by the tape comes from soiled hands. It is important that care be
exercised when handling tape especiaily in machining areas or other areas where
grease, oil and sprays are present.

It is_important that the chad troy alongside the pynch meghanism be emptied period-

ically to prevent chad from backing up into the punch and creeting punching errors.
A good practice to follow is to empty the tray when egch new roll of tape is installed.

See Saction 3.3. 1, step f.

Table 3-3. Acceptable Tapes

REMEX has found the following tapes acceptable for use on the system.

Type Manufacturer Part Number
Paper, Unoiled or oiled REMEX 1000 ft Roll, 715200-002
(see note) except black 1000 ft Fanfold, 715200~
carbon filled tapes oC1
Paper Manufacturer’s Perfection Series
Inc.
Bemis Paper Tape Series
Crown Zellerhach Paper Tape Series
Friden : Paper Tape Series
Special Paper (roll Nova Tech | Syntosil Machine Tool Tape
only) .
Special Mylar, Paper= Numeridex 2000
Mylar or Polyester [ Arvey RVCZ 60, RVCT 52
(roll only) !
Chase Foster PMPO1151
NOTE: Oiled paper tapes may be used but with more frequent punch
cleaning pericds. ALSO ACCEPTABLE, BUT WITH REDUCED
PUNCH LIFE: Black Carbon Filled Tapes. NOT ACCEPTABLE
FOR THIS PUNCH APPLICATION: Mylar-Foil, 2.4 mil, Arvey
RVCP23, Numeridex 0500, all vulcanized fiber tapes, Chase
Foster MFM=-153515 and MFM~103515, and 3M Brand N/C
Tape #401 and #301.
3.7 TAPE PREPARATION REQUIREMENTS

Proper tape reader operation requires that the maximum accumuleted longitudinal error
between fead hole centers in the punched tape be + 0,025 inch within any span of

5 inches, as specified in the American National Standards Institute Standard X3. 18-
1974 {(ANS|: formerly United States of America Standards Institute). In the event @
user has, because of punching problems, a number of tapes which do net conform to
this specification by an amount consistently out of tolerance, the reader may be set
up as in Section 5.7 using one of these tapes rather than the type specified.
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A tape gauge is available from REMEX (part number 110597) so that the +0.025
tolerance specification can be checked., To use the gauge, place the feed hole of
one end of a 5 inch span (50 characters} af the single cross hair and swing the other
end of the 5 inch span in the arc until cne of the cross hairs is centered in the feed
hole. Read the measurement adjacent to that cross hair (plus tolerances to the right
and minus tolerances to the left). A second § inch gauge is printed at the bottom
to check both longitudinal and perpendicular transverse center line spacing. A
metal tape gauge {part number 103569-4) is also available which will verify the
longitudingl tolerance.

3.8 DUPLICATOR OPTION

Units equipped with the =012 or =013 Duplicator Option (see Section 1.4 and Table 1-3)
require the following specicl instructions:

a. To operate the recder/perforator combination in the normal modes,
connect the system os indicated in Section 2,4, ond operate as
described in Section 3.3 and 3.4.

b. To operate the recder/perforator as o duplicator, connect Pl ta Ji
and P2 to J2 which is part of the harness assembly attached to control
switches on the front panel, load the tape to be duplicoted into the
reader by performing Section 3.4.1. Depress the DUP switch until the
required amount of tape has been duplicated, The punch will duplicate
the tape being read in the reader a line at a time.

3-14
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SECTION IV

THEORY OF OPERATION

4.1 BLOCK DIAGRAM DESCRIPTION

The REMEX tape reader/perforator system performs two basic functions: (1) controls the
operation of the RPM 6120 punch mechanism in response to input control signals, and
(E) reads small rolls (RAB units) or fanfoided (RAF units) tapes, Each function is de-
scribed below in block diagram form and illustrated in Figures 41 and 4-2. See also
the system schematics, Figures 8-1 through 8=3, Electronic descriptions are given in
Section 4,2,

4,1.1 SYSTEM OVERVIEW

Figures 8-2 through 8-3 give the complete signal and card interconnection for the
system. All cards and elecironically active components are tied to the Master Inter-
connect Card, Figure 8-4, which roufes the various signals, Perforator input signals
are applied fo J1 on the Perforator Logic card where the timing and logic occurs, The
output signals from this card are then routed through the Master Inferconnect card to
the Perforator Driver card where they are amplified and fused. The routing then returns
to the Master Interconnect card and to the punch mechanism.

Reader inputs are applied fo J2 on the reader card where the control of the reader oceurs.
Reader mofor drive signals are outputed to the Master Interconnect card which routes them
fo the reader, All switch operations occuring in the reader are also routed through the
Moster Interconnect card to the Reader Driver card,

4.1.2 TAPE PERFORATION CONTROL

P.C. Card 111821 (schematic 111822) and 111831 (schematic 111832) are used to operate
the punch mechanism by controlling (1} the logic and timing of the perforator and the
direction of tape movement and (2) the data logic and solenoid driver amplifiers. Refer
to Block Diagram, Figure 4-1.

Proper operation requires that the Direction (DIR) and Data (DATA) inputs be present
when the Punch Command (PC) is given. Applying the PC signal triggers the clock

pulse one=shot, S51, which in turn friggers the punch delay one~shot, $52 and the
voltage doubler one-shot, SS7, In addition, SS1, also triggers the Damp Delay (DAMPD)
one~shot 555 and the motor control flip~flops FF? and FF10, These flip-flops comprise a
three stage counter which is advanced one count and couses the sprocket to move to its
next position. S51% output also serves as the data strobe which latches the input data

at Z13 and Z18,
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When 552 times, the Punch Delay (PD¥) signal triggers the Punch Timer (PT) one-shot, $$3,
and the Punch Return one=shot, 554, the PT (553) output is used to operate the punch
solenoids, At the end of the SS3 time, the solencids will start their retum stroke while
$54 continves to hold the system in the punch cycle (PRDY still in inactive state) until the
retumn stroke is completed, Af the end of the 554 time, the clear one-shot, 558, is trig-
gered which clears the Feed and Delete circuits in the event they have been set. At this
time the Punch Ready (PRDY) output goes to the active level.

Switch 3, FEED/DELETE, provides a second input to the perforator interface logic which
also triggers SS1. An identical sequence is produced as previously described for the

Punch Command except that in the FEED position, only fEe feed hole solenoid is energized,
In the DELETE position all solencids will be energized,

Switch S7 (RAB unit only) is provided as a Tape Error (TE) signal af J1-20, This signal is
present when a supply error is present (supply tape too loose causing 57 to actuate), On
RAB units, tape supp{y switch S6 is used as the servo control to unwind tape. $8, Tape
Low switch provides an external indication that the amount of tape remaining is below

a preset level, This is for informational purposes only and does not affect the operation
of the system.

4,1.3 READER BLOCK DIAGRAM DESCRIPTION

Reader Card 110801 performs two basic functions: (1) it drives tape in either direction
over the read station and (2) converts the tape information into eﬁcfriccl signals, These
two functions are shown in block diagram form in Figure 4-2. The electronic details are
described in Section 4,2.3,

The drive system consists of a four phase stepping motor which is directly coupled to the
sprocket drive wheel. Two phases of the motor are energized af a time in a sequence
which advances the sprocket and tape one line either to the left or right depending upon
the sequence order of the phases, The tape then stops on character and waits for the
energizing of the next two motor phases,

The required motor phase signals are generated in response fo the drive inpufs. A OV
active drive signal or step pulse applied to the Drive Left (DL*} or Drive Right (DR¥)
input line or a drive command from the SLEW switch, $10, will set the direction memory,
Z8, to the desired state and will generate the first system clock pulse, CP, The input
signal also establishes the direction of rotation for the motor through the motor phase
control circuit, The CP is used to advance the motor control circuit which steps the
motor. A 1.5 ms singleshot, 552, is also friggered by the CP so that any initial jitter

in the sprocket is locked out as the sprocket goes off character.

When the next sprocket hole is read (approximately 3 ms, after the drive command), the
Sprocket Sensing flip=flop FF2 is set which (1) lafches up the data {through FF2* and the
Data Ready line) and (2) triggers the 75us single~shot, 553. This allows the extenal
equipment approximately 75 ps (specified as 50 ps max) to examine data and make the
stop=go decision,

An additional function performed by the CP signal is to trigger the 15 ms delay $54,

This is a refriggerable type single=shot which is recycled by each CP pulse, $54 is used
to program the step motor supply voltage, VMOT, up and down in order to reduce the
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motor power dissipation during inactive periods. In addition, if no new sprocket is
sensed (i.e., FF2 isnot triggered) during the 15 ms, the Reader System Ready (RSYSRDY)*
signal goes false indicating the reader is at the end of tape (EOT) or broken tape.

The CP generator is inhibited by either the LOAD switeh or a true OV (External Inhibif)*
signal. Either signal generates the (Step Inhibit)* signal which clears and locks up

SS1 and FF2, inhibitsthe Data Ready signal and places the (Sysrem Ready)* in the
inactive condition (system not recdy{.

The readhead is located under the fiber optics end contains photovoltaic cells which are
used to sense the tape perforations, As fape is advanced over the readhecd by the
sprocket drive, the photovoltsic cells are energized by the light source when the
corresponding holes are present in the tape. The outputs from the readhead are then
applied to the data track amplifiers and latch ¢ircuits on the cerd. A true, +3V, Data
Ready signal locks up the two letch circuits, Z17 and Z20 storing that line of data and
causing the Data Ready output signal to go frue. The outputs of the latch circuits are
applied to the Mode Select gates which produces either mode 5 or 4 outputs depending
upon the mode selection made at the reader output select line.
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SIGNAL NAME
DIRECTION (DLR)

PUNCH COMMAND (PC)
CLOCK PULSE(CP)

CLEAR (CLR*)

PUNCH DELAY (PD*)

PUNCH TIME (pT)

PUNCH RETURN DELAY (PRD*)
VOLTAGE DOUBLER (VD)
MOTOR DRIVE @1

MOTOR DRIVE @2

MOTOR DRIVE @3

DAMP DELAY (DAMPD)
DAMP (DAMP¥)

SYSTEM READY (SYSRDY*)

PUNCH READY (PRDY)

@These test points show the inversion of the signal given in the waveform, -
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4.2 CIRCUIT DESCRIPTIONS

This section describes the theory of operation and electronic details of the two circuit
cards ysed in the tape perforafor system.

4,2,1 PERFORATOR LOGIC CARD 111821

The logic card is used to control the punch timing and legic of the punch mechanism motar
and solenoids. Punching is accomplished by using the following inputs: (1) the external
Punch Command, Direction and Data Input signals, (2) the FEED swirch to punch feed
holes only, or (3) the Delete switch to punch the all hole delete code on the tape. In
addition this card genmerates four output signals: (1) Tape Error, (2) Tape Low, {3) (Punch
System Ready)*, and (4) Punch Ready. During the following discussion, refer fo

Figure 4-3 which shows the waveforms ot selected points on the Perforation Logic Card.
Figure 8-5 contains the schematic for this card.

Made selection is accomplished by applying OV or +5V to J1~14 for the mode selection
of the Punch Command and Data [nputs and to J1=15 for the mode selection of the Ready
and Tape Error outputs. OV at these pins selects mode 5 (+3V active) while +5V selects
mode & (OV active). A jumper is added between terminals G and H if it is required that
the Tape Handling Error inhibit the punch ready signal (card assembly 111821-1). The
jumper is removed if the inhibiting feature is not required (card assembly 111821-2).

4.2,1,1 Punch Command Control

Before the Punch Command (PC) input signel can be applied, the following signals must
be present as described in Sections 3.3.3 and 3.3.4: (1) the Punch Ready {PRDY) and
the Punch System Ready (SYSRDY*) signals at J1-12 and J1-13 must be active indicating
the punch is cleared and ready to accept data, (2) @ +5V Direction signal (for forward
direction) at J1-10, (3) the desired Data input signals at J1-1 through J1-8 and (4) the
FEED/DELETE switch must be off. See Table 3-1 for the voltage levels of the input
signals corresponding to the particular mode being used.

Applying the PC signal to J1=11 produces a +5V signel at 29-3 since the active level

of the PC signal is of the oppesite polarity to that of the input mode select signal ot
Z9-2. See Figure 8-5. As Z9-3 and Z6~13 go to +§V, Zé-~11 {Punch Start, PSTRT)

also goes to +5Y which triggers the Clock Pulse (CP) one=shot, 551. The CP* (§S1*)
signal is inverted at Z15-12 and is used as the Data Store Pulse (DATST) to lock the

input data latches ot Z13 and Z18. The CP (SS1) output is used to per form the following
functions: (1) at Z6~2 it is used ta hald the clear input (Z2-11) at +5V until 551 times
out, (2) to frigger the Punch Delay (PD) one-shat, 552, (3) to trigger the Voltage Deubler
(VD) one-~shot, $57, (4) to trigger the Damp Delay (DAMPD) ene-shot, 555 and (5) to
advance the motor phase counter, FF? and FF10, by one. Each of these is discussed

in detail in subsequent paragraphs.

The Punch Delay time (4.1 ms) is required fo step the punch motor to advance the motor
to the next character in preparation for the punch cycle. Flip=flops FF? and FFIQ are
connected through Z9 and Z10 to form a three state counter which determines the
energizing sequence of the punch step motor windings @ 1, P2 oand P3. The direction
of counting is determined by the Direction (DIR) line which places Z9-5 and Z9-13 at
+5V for the forward direction (@1, @2 and then ¢3 energizing saquence) or OV tor
reverse direction (@1, @3 and then P2 energizing sequence), The outputs of
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FF9 and FF10 are gated at Z7 and Z10 with the Damp (DAMP*) signal to cause Q1,Q2

or Q3 to turn on depending upon the state of the counter, The DAMP signal is generated
approximately 1 ms after the step has started. When the DAMP D signal (555) has timed
out, the DAMP* turns on all three motor phases, for 1 ms, which minimizes the oscillations
in the motor. At the same time the motor counter is updated, 357 is triggered causing

the VD and VD* outputs to turn on the voltage doubler circuit contained on the Perforator
Driver card. This circuit generates a 70V, 2 ms pulse which is applied as the motor
supply voltage to increase the acceleration rate,

When $S52 times out, the positive going edge of SS2* triggers 553 and $54. The Punch
Time (PT) signal from SS3 is gated at Z10-4 with the DiR signal. [f the direction

signal is ¥5V (forward), Z10-6 is switched to OV which energizes the feed hole solencid
through Z15-8 and Q17 and Q8 on the Perforator Driver card. A OV DIR signal signal
causes Z 10-6 to remain at 5V and no FH to be punched. The OV active signat at
Z10-5 is gated with an inverted OV signal from Z5~11 (tape feed switch inactive),
causing @ OV active Punch Clock (PCHCLKY) output at Z6-8. This signal is used by
the data gates Z20 and Z21 to activate those solencids which have their data lines
active during 553. When the feed switch is activated, Z46-10 is 5V, causing Z6-8

to remain at 5V, thereby inhibiting deta., The pulse width of 583 is set to 1.9 ms when
punching all holes and is adjusted by R17. $53 time will vary between 1.6 ms when
punching FH only and 1,9 ms when punching all holes.

SS4 time is set by R21 for a 4.1 ms time period which is approximately twice the time of
$S3. This extra time is inserted to make sure the punch pins have returned and that the
system is ready for the next punch command. When 554 times out, the positive going 354*
signal is gated at Z3~13 causing Z3~11 and Z3-1 to rise to +5V (352 at Z3-12 is already
at +5V). This causes Z3-3 to go to +5V which triggers the Clear (CLR) one~shot, 558.
The CLR output is used to unlatch the feed and delete circuits as described later. The
punch ready output gt Z9-8 then becomes active (0V or +5V depending upoen the selected
output mode) and indicates to the external equipment that the Punch System is ready for
the next PC input. The logic card allows the mode of the PRDY and TE outputs to be
selected by applying 5V (or open circuit) to J1=15 for mode 5§ or OV for mode § when

B and C are jumpered {normal condition). Inverted output logic can be obtained by
jumpering A to C.

4,2.1.2 FEED/DELETE Switeh Operation

Placing the FEED/DELETE switch into the FEED position generates almost the same
sequence as described for the PC input. Actuation of the FEED switch places OV ot
Z5+-12 which sets the flip-flop composed of Z5 pins 11-13 and Z5 pins 1-3 and places
OV at Z10-2. This, in turn, causes both Z10=3 and Zé~11 to rise te +5V which triggers
SS1. The same sequence as described for the PC signal occurs except only the feed hole
is punched since the +5V signal at Z6-10 inhibits the PCHCLK* signal, When 534 has
timed out and Z3~1 goes to t5V, Z3=3 also rises to 75V which triggers 358, The resulting
OV CLR* pulse ot Z5-2 resets the feed flip~flop. The cycle is then repeated, providing
the FEED switch isstill actuated. It is necessary when using the FEED or DELETE switch
that the Direction input at j1-10 be +3V or open circuit to be able to feed the tape in
the forward direction,

The DELETE switch is provided as g means of placing an all hole code on the tape

manuaily. Actuating the DELETE places OV at Z5-9 which sets the flip-flop composed
of Z5, pins 4~10 and places QV at Z5-6. This, in turn, causes both Z10-3 and Z6-11
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to rise to ¥5V which triggers 551, In addition, the +5V signal at Z5-8 is inverted at
Z15<6 and applied to the data logic, Z14 and Z19, causing all holes to be punched.
When 554 has timed out causing Z3=1 to go positive, Z3-3 goes to +OV which triggers
$58. This places o OV 1.5 us pulse af Z5-5 which resets the delete flip-flop. If the
DELETE switch is still actuated, the cycle is repeated. It is necessary when using the
DELETE switch that DIR at J1-10 be +5V or open circuit to place the FF?-FF10 counter
in the forward sequence of operation.

4.2.1.3 (System Ready)* Signal Description

The System Ready (SYSRDY*) signal indicates that the system's voltages have reached the
proper operating levels. When power is first turned on, C10 begins charging and continues
charging until it reaches the level sufficient to switch the SYSRDY* cutput at Z13-2to
OV. Before this level of voltage is reached, the SYSRDY signal at Z15-10 begins at OV
and is applied to the clear input of FF9 and FF10 to set the counter to zero. It also
applied to Z5-2.and Z5-5 through Z3, pins 5 and 6 to place the feed and delete flip-
flops in their reset states. 558 is also inhibited during this period of time. After CiQ
charges to a sufficient level, SYSRDY switches to +5V which enables 558, FF?, FF8

and the feed and delete flip=-flops.

4.2.1.4 Tape Handling Error Description

The Tape Handling Error Signal (THES) at its input {Z16-10Q) is normally OV. Activation

of 57 removes the OV signal which places the Tape Error (TE) output at J1-20 at +5V for
mode 5 or OV for mode 6. Optional mode jumpers for inverted mode selection are provided
as discussed previously in Section 4.2.1.1. On systems requiring that the Tape Handling
Error inhibit the PRDY output, the OV signal at Z16-8 is applied to Z3~2 through jumpered
terminals G and H. The resulting OV output at Z3-3 places the PRDY signal ot OV and
resats and holds 551 in the cleared state. Systems which do not require the THE signal
inhibit operation have the jumper between G and H removed.

4.2.1.5 Tape Low Signal Description

The Tape Low Signal (TLS) is normally OV when tape supply is sufficient. When the tape
rol| drops below a preset level (approximately 100 ft. ramaining), S8 on the tape deck
opens and removes the OV signal from Zé-4 and 5, causing Z6-4 and J1-21] to go to +5V.
In addition, the actuation of 58 applies OV to J8/P8-5 causing the Perforator Status Lamp
(PERF STATUS) to lite.

4.2.1.6 . Data Logic Contraol

Data to be punched is applied to 11, pins 1-8. The Input Mode Signal (IMS) ot J1-14
allows the mode of the Deata and PC inputs to be selected by applying +5V {or open
cireuit) to J1-14 for mode 5 or OV for mode é during normal operation (terminals E and F
are jumpered). Inverted mode selection is accomplished by jumpering D to F. Because
the aperation of all eight tracks are identical, only Track 1 will be used in this discussion.
Applying the active data 1 signal to Z12-5 switches Z12-4 to ¥5V since Z12-4 is the
opposite polarity to that of the required true data signal. The input to latch Z13, then,

is always +5V for an active data input, regardless of the mode. Latch Z13 stores the

input information at input 1D and transfers it to the output 1Q* ot DATST time (see
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Section 4.2.1.1). The 1Q* output will follow the data input at 1D as long as DATST
remains high (approximately 1.7 us). When DATST goes to OV, the information is
retained at 1Q* until DATST again goes high. Thus with +5V at Z13-2, the output at
Z13-1 will be OV and remain OV until DATST drops to OV and clocks in the new input
data. DATST occurs simultaneously with CP at Z2-5. It is therefore iinportent that the
Data input be stable at the time DATST falls (approximately 1.5 usec after the leading
edge of CP). ‘

During the 553 time period, the OV PCHCLK* is generated {See Section 4,2.1.1) and
applied to Z20-3 for track 1. [f data track 1 is active, Z14-6 will be 0V causing Z20-1
to go pesitive. This turns on data track ! solenoid amplifier (on the Perforator Driver
Card; See Section 4.2.2) and punches frack 1.

4,2,2 PERFORATQOR DRIVER CARD

The Perforator Driver Card, 111831 contains the driver solenoid amplifiers, the Voltage
Doubler circuit for the perforator stepper motor, andthe supply voltages for the tape
supply and teke—up motor. Refer to Figure 8- for the schematic for this card. As des-
cribed in Section 4.2.1.1, during the 557 (VD) one=shot time a 70V, 2 ms pulse is
applied to the perforator step motor to increase the acceleration rate. The VD and VD*
signals are applied to the Perforator Driver card and cause Q5 to turn off and Q6 to turn
on. This places C7 in series with the +35V supply and the step motor (VD OUT) for
appraximately 2 ms causing VD OUT to rise to 70V as shown on the waveform for TP2 in
Figure 8-6.

Amplifiers Q8~Q25 are used fo operate the nine punch solenoids. As described in
Section 4.2.1.6, a +5V signal represents the active state for @ punch solenoid. iliustra=~
tine track 1, @ +5V epplied ta P4-H turns both Q18 and QF on which energizes punch
solenoid 1. )

Q4 is used only on the RAR and RAB systems and is turned on by a +28V signal from 33
when tape take-up is required (S5 deactuated j. The tape supply circuity is used only on
the RAR and RAB systems and operated by switch 5&6. When 56 is actuated (N.O.
closed), it indicates tape is too tight (arm rotated too far clockwise) and requires that
the supply reel be unwound. This transfers QV from S6-N.C. to 56=N.O, which turns
on Q1 and supplies +12V through R3 to the Tape Supply Motor. Tape is unwound and
the spring loaded arm follows the tape in a counter clockwise direction. When enough
tape is supplied 56 decctyates and transfers OV to the N.C. contact. This triggers the
Brake (BRK) single=shot SS9 which causes Z1-1 te go to 0V. The 65 to 95 ms, OV signal
is inverted by current amplifier Q26 which operates into level shifter Q7. The collector
of Q7 switches to OV which turns on Q3. A-12Vis thereby supplied to the motor as a
reverse valtage, causing the tape supply platter to deceleratfe.
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4.2.3 READER CARD 110801

This card is used (1) to generate outputs to drive the four phaseé of the stepping motor
in response to the drive inputs, (2} and o provide amplification and gating of the read-
head outputs. Refer to the Schematic Figure 8-7, sheets 1 and 2 during this discussion.

4,2.3,1 Drive Circuits

Normal operations begin with the loading of the tape. Opening the Door Mechanism
Assembly actuates S9. This applies OV to pin 10 of Z12 causing Z12-8 (the Step
Inhibit line, STPINH*) to drep to its OV active state. See Figure 8-7, sheet 1. The
STPINH* line performs four functions: (1) it clears and inhibits single=shot 581, thereby
preventing any drive signal from being recognized, (2) it clears and inhibits flip-flop
FF2, thereby preventing any sprocket from being recognized, (3) it places the Data
Ready (DATRDY) line ot Z12-11 in the OV state and (4) it places the System Ready
(SYSRDY*) autput at J2-14 in the +5V inactive state (not ready). Note also that a OV
External Inhibit (EXTINH*) signal applied to J2-15 will also genercte these same four
conditions. '

After tape has been locded, the Door Mechdnism Assembly is closed and the inhibit
effects of 59 are removed allowing the drive signals fo be applied. During the following
description, refer to Figure 4-4 which shows the waveforms and fiming diagrams for the
drive and step operations. This figure is infended as a guide to show the sequence of
events and which signals initiate other signals. if must be cautioned that due to the
wide range of pulse widths, no attempt has been made to draw the time axis to scale.
Refer also the the schematic, Figure 87, sheet 1 during this description.

With the reader stopped on character, the sprocket signal (TP1) is +53V placing the FF2*
signal and, in tum, the Data Ready (DATRDY) signals at +5V. This indicates the reader
is ready to accept the next command. App lying a OV Drive Left (DL*) signal at J1, pin
17, sets the direction flip-flop composed of Z8, pins 8-13, which places the CCW line
at +5V. The following sequence of events occurs: DCCW* ot Z8-3 drops to OV, DRV at
Z10-6 rises to +5Y DRVG* at Z10-3 goes to OV end because pin 2 of Z11 is tied to +3V
for the =1 and -3 assemblies, the RUN* signal at pin 3 of Z11 is QV. In addition, the
Reader Ready Line (RRDY) at Z5-10 is +3V due to both $53* and FF2* being at +3V.
When Z11-3 drops to OV, single~shot 5S1 is triggered producing the Reader Clock Pulse
(RCP) and its inverted signal RCP* (TP2) (approximately 1 us width). The RCP* signal

is used two places: (1) to trigger the two motor phase control flip-flops FF3 and FF4 and
(2) to trigger the programmed voltage single-shot 354. RCP is used to trigger the 1.5 ms
single=shot S52.

Single-shot cutput 552 sets the FF2 flip-flop causing the Sprocket signal to be locked out
for 1.5 ms. Since FF2* is held at OV, any noise or start-up jitter from the sprocket signal
is prevented from generating a true Data Reedy signal. At the end of the 1.5 ms period,
FF2 is released. By this time, the tape is up to speed and the only signal availeble to
reset FF2 is the positive~going sprocket signal.

Flip=flops FF3 and FF4 are gated with Z13 o energize the phase windings of the mofors in
the desired sequence. The order in which the windings are energized is determined by the
direction line at Z9, pin 8 which places OV at pin 13 of Z13 for drive right or +3V for
drive left. Qutputs FF3, FF3*, FF4 end FF4* gre cennected through Z13 in such a menner
that two phase (@)~ lines are true (OV) at a time. The sequencing order for drive left is
@1* ond Pa*, @4* and P3*, P3* and P2*, and then @2* and @1*. Drive right is

the reverse order.
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SS4 is @ refriggerable single=shot which is timed for 15 ms. The first CP signal to
trigger 554 places 554 at +5V and, in tumn, Z13-8 at OV. This has the effect of raising
voltage VMOT from +10 Vdc to +34 Vde. See Section 4.2.4. [f 554 is not retriggered
within 15 ms, VMOT shuts down to reduce power when tape movement is not required.
Qutput S54* is combined with FF2 to reproduce an end=-of=tape sensor. After a drive
commend, if $S4 is not retriggered within 15 ms (S54* will go high) and if no sprocket is
sensed (FF2 remains high) then the EQT* signal ot Z4=6 drops to OV. The SYSRDY™*
signal at Z4-3 then rises to the +5V inactive state, indicating that the system is not
ready.

Then the tape comes back on character, the positive going sprocket signal resets FF2,
The positive going output FF2* is, in tumn, used three places: (1) to trigger single-shot
$S3, (2) to generate the positive going Data Ready (DATRDY) signal at pin 11 of Z12,
and (3) is gated at pin 1 of Z12 along with $53* to hold the Reader Ready (RRDY) [ine
in the H0V inactive state during the 553 time period. The function of 553 is to provide
a 75 ps time delay so that the extemal equipment can exemine the data and make the
go/no~go decision. [f the decision to stop is made, the DL* input line must be taken
high within 50 ps (actually 75 us but conservatively specified at 50 ps). Qtherwise,
when 553 fimes out, the positive going SS3* will couse RRDY to go high, thereby
generating the next CP and causing the tape fo advance to the next character.

Cn unifs using the telerypesetier advanced feed hole fapes (1108013 cards) 553 is
added. The jumper between terminals D and C is removed and jumpers between D and
E and A and B are added. 5S35 is a single=shot which provides a 150 ps delay of the
leading edge of the sprocket. This gives the electronic appearance of a non=-advence
sprocket which then resets FF2 in the manner previously described.

4.2.3.2 Tape Reading Circuits

Nine photovoltaic cells in the readhead assembly sense the perforations in the tape.

An iHumination system consisting of a lamp ond fiber optics provides a continuous beam
which covers the area of the photocells. The tape is driven over the top of the photocell
block and when a hole in any track appears between the photocell and the light scurce,
the light energizes the photocell.

Each cell output is applied to the amplifier-latch circuit Q1-Q8, Z20 and Z17. Track 1
is used in the following discussion since it is typical of fracks 1=8 (the Sprocket signal is
developed differently as described in a subsequent paragraph). When frack 1 becomes
energized, the negative going signal at the cathode of the photocell tums Q1 off. See
Figure 8-7, sheet 2. Q1 is interconnected with pins 6 and 11 of Z20 in @ menner which
allows Q1 and the first stage of Z20 to function as a Schmitt trigger. The latching circuit
follows all changes in the photocell until the Data Ready (DATRDY) signal is +5V (see
Section 4.2.3.1). The +5V DATRDY signal is inverted at Z13-12 and locks up Z17 and
Z20. '

Track 1 output at Z20, pin 10 is +5V for o hole and is gated with the Mode Select signal
at Z21, pins 9 end 10. A OV input Mode Select input will provide mode 5 outputs at J2,
pin 1, i.e., when Z21, pin 9 is OV for the no hole condition, J2-1 will be 0V. When
Z21, pin 9 is +3V for the hole condition, J2~1 will be +5V. Conversely, when the Mode
Seiect signai is +3V (or open) and ZZ1, pin 9 is OV, Jj2-1 wiil be +3V. The Dato Ready
%ui'p{:Ué?(DATRDY QUT) is gated in the same manner as the track outputs at pins 12 and

of Z9.

The sprocket track is somewhat different than the other eight tracks in that its Schmitt

trigger uses an inverter Q9 (sheet 1) rather than a latch. [+ is used to start the DATRDY
signal and is not gated with the Mode Select Signal.
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4.2.4 POWER SUPPLY CHASSIS AND POWER SUPPLY CARD 113681001

Figures 8=8 and 8-9 show the schematic for the power supply and the Power Supply Card
113681-001, respectively. This section supplies the various voltages used throughout the
6120 systems: +35 VDC, +27.5 VDC, +5 VDC, £12 VDC and VMOT. AC power is
applied to the unit through FL1C1 and S1 to T101 which produces various voltages at the
secondary windings. See Figure 8~8, Taking the voltage winding on T101 from top fo
bottom as they are schematically represented in Figure 8~8, the 12 VAC windings are
applied to the circuit card at pins 11 and 12 of J103. A ful bridge rectifier consisting of
CR10=CR13 on the power supply card is used to rectify the 12 VAC which results in the
unregulated +12 VDC and =12 VDC.

Diodes CR7 and CRS an the power supply card accept and rectify the 11 VAC winding
from T101. The resulting voltage, in tum, is filtered by R11 and C5 and applied to pin
1 of the 45 V regulators, Z1 and Z2, R14 and R17 are in the ground paths of Z1 and
Z2 and provide the adjustment for the +5 V logic and the reader lamp, respectively.

The 23 VRMS output from T101 is rectified by BR101 and filtered by C102 before being
passed through to the power supply card as the +27.5 VDC. R10 on the card provides a
discharge path for C102 when power is tumed off, BR102 is tied across the 37.5 VRMS
windings to generate the +48 VDC supply which is filtered by C103, The +48 VDC is
then applied to the power supply card and used to supply a 36 V Zener diode, CRé.
The Zener voltage is regulated Ey Q101 (located on ’rfle chassis) and the emitter output
is used as the +35 VDC supply. R8 is used to discharge C103 when power is tumed off,

BRIO3 is also tied across the 37.5 VRMS winding to generate the +50 VDC which is then
filtered by C104, R102 and €105, The +50 VDC is applied to the collector of a series
pass transistor Q102 (located on the chassis) and to a constant current source comprisad
of Q1 and its bias network, Q1 supplies the base drive for Q102. Control of the pass
transistor is achieved by shunting some of the current from Q1 through Q2 instead of
allowing it to reach the base of Q102, A resistive network comprised of R4-R6 applies
a voltage proportional to VMOT to the base of Q2. Q2 compares this voltage to the
6.2 volts developed by Zener CR5 and shunts more or less the base current to Q102 as
required fo maintain VMOT constant.

When the reader step motor is stepping, the junction of R6 and R7 is held at ground
potential by the V PRGM line and VMOT is set by R3 for approximate ly +34 vDC.
During periods when the motor is stopped for longer than 13 ms, V PRGM appears as an
open circuit and allows current to flow through R7 to OV, This change in the divider
network forces VMOT fo regulate at approximately 1/3 of the running potential, thereby
reducing motor dissipation during periods of inactivity. This voltage s sef as described
in Section 5.7, setps bb and fF, ,

4.3 RPM 612M PUNCH MECHANISM

The operation and maintenance of the RPM612X Punch Mechanism is described in a
separate manual. The RPM 612X consists of punch head, punch pin drive linkage,
solenaids, stepper motor, tape guide and pathwoys, The three windings of the stepper
mofor control the movement of the tape and their energizing sequence determines the
direction of movement, See the description of the punch controi logic as described in
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Section 4.2.1.1 for the Perforator Logic Card. The solenoids are operated from Q8-Q25
along with suppression diodes CR5 and CR13 all of which are mounted on the Perforator
Driver Card, Zener dicde CR14 is used fo speed the suppression process. Each solenoid
is fused with @ 2A, 250V fuse. These fuses are mounted on the Perforator Driver Card.

4.4 LIGHT SOURCE

A filament I'{pe lemp rated at 5.0 VDC is used as the light source. It is operated at
approximately 15% below rated voltage to provide a long life expectancy. The lomp
is mounted in a sleeve at the rear of the front panel, A lens contained in the lamp
focuses the light to the fiber optics system which, in tum, conducts the light to the
photoce ls.
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SECTION V

MAINTENANCE

5.1 GENERAL

The REMEX tape perforgtor/reader systems are designed fo keep maintenance as a simple
and infrequent as possible. Table 5-1 lists the maintenance equipment required for the
various procedures. To prolong the life of the equipment and minimize downtime, certain
checks and preventive procedures are set up in Section 5.2 and3.3 and Table 5-2 with
suggested schedules. Section 5.4 outlines possible malfunctions along with probable
cause and remedies. The remaining sections describe the required adjustment procedures.
Replacement procedures are given in Section 6.

Table 5-1. Maintenance Equipment Required

Extended Board, REMEX Part Number 111041 1
Extractor Tool { for pin remaval on Amp plastic ]
connectors) Amp 45447-1, REMEX P/N 716056~113

* Flexible Feeler Gauge, 0.010 1o 0.011 inch or 1
three pieces of 3.7 mil mylar tape stapled together,
Plastic shim stock is available from the Arfus Corp.
Englewood, N.,J, 074631

* Frequency Counter, 10 Hz to 10 MHz, 5V input 1
Miiler~Stephenson M5-200 Magnetic Tape Head 1
Cleaner (REMEX Part Number 716004-150)

* Pylse Generator, 10 Hz to 1MHz, up to +5V amp-
litude, 1 ps to 100 ms width

* Oil, non-detergent, SAE-10

* Oscilloscope, DC to 10 MHz, single sweep
Spring Scale, 1 1b.

* Voltmeter, Digital, 0-0.1 ma, 0~100 m V de,
0-100V de, 100K impedance or greater

—

——p ek nad |

* Not available from REMEX

5.2 PREVENTIVE MAINTENANCE, PERFORATOR SECTION

Preventive maintenance, which includes inspection, cleaning and lubrication, shou Id

be done as described in Sections 5.2.1 through 5.2.3 in order to maintain peak per-
formance. In addition, in order that the warranty remain in effect, the unit must be
maintained in accordance with instructions outlined below (see Section 1.3 and page iii).
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A preventive maintenance schedule and log are presented in Table 5-2 which indicates
the item, frequency of action, and references the maintenance paragraph. For customer
convenience the table is arranged so that a log can be kept of when ecch maintenance
procedure was performed. Periodic service is determined by the number of rolls of tape
punched (1000 ft. rolls). See Section 5.3 for preventive maintenance of the reader
section,

NOTE

The frequency of service as listed in Table 5-2 has been
adopted for clean environmental conditions and usage.
These intervals, however, may vary from one installation
to another. The punching of oiled paper tapes may increase
the frequency of service. See the note in Section 5.2.1,

Table 5-2 gives the Preventive Maintenance Schedule for only the tape supply and
take-up portion of the perforator system. Preventive maintenance and adjustment
procedures for the RPM 6120 Punch are given in REMEX Technical Manual for the
RPM 6120 Punch and must also be followed,

5.2.1 100 ROLL SERVICE

Preventive maintenance after every one hundred (100) rolls of tape consists of dust
removal from the punch, a functienal check and lubrication when used with certain
types of tape. 3ee the REMEX RPM 6120 Technical Manual for the details of the
100 roll service for the punch mechanism.

NOTE

When punching ciled paper tapes, more frequent dust
removal is necessary since the dust and oil mixture will
tend to adhere to the punch parts and may affect regis-
tration.

5.2.1.1 Funetional Check

The following items should be checked for the proper operation after every 100 rolls,
of tape:

a. Check each of the front panel control switches to see that
they perform the functions outlined in Table 3-2,

b. Check each data line to verify that the appropriate track’
is punched when the data input line is in the true condition
as deseribed in Section 3.3.3,

¢. Verify the proper operation of Asynchronous Reverse Operation
as described in Section 3.3.4.
Yerify the presence of ihe Punch Ready and {Punch Systems Ready)™

outputs at J1, pins 12 and 13, as described in Table 3-1.

[

e. Check for proper hole registration as shown in Figure 1-6.
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Table 5-2. Preventive Maintenance Schedule and Log, Perforator Section

S B B

o8 =l R KBS R DA R I

SR INEGEGEERIRER

o felfol [l feijei bl feifel [

mlw o v lw v |uw {vn]lu jn
Frequency, Frequency, 100
Rolls of Rolls of Roll

Tape Date Initial Tape Date | Initial Service 700 Roll Service

100 800 X1{X
200 200 X1 X
300 1000 X X
400 1100 X |1 X
500 1200 X1X
600 1300 X | X

700 1400 XX [ XX | XXX |X]{X]}|X




5.2.2 700 ROLL SERVICE

Preventive maintenance after every 700 rolls of tape consists of those items outlined in
Section 5.2.1 and those items called out after 700 rolls in the REMEX Technical Manug]
for the RPM 6120 Punch Manual. In addition, a check of those items listed in Section
5.2.2.1 through 5.2.2.5 is required.

5.2.2.1 Bearing Checks (RAB, RAR Units Only)

The bearings in the following areas should be checked and replaced if required:

a¢. Supply Platter

b. Tape Low Sensor Arm
¢. Tape Guide Rollers
d. Supply Tension Arm

5.2.2.2 Control Logic

Check the adjustments on the conirol logic circuitry as described in Section 5.5.2,
Line voltage should be set a nominal value for the voltage being used, not the £ 10%
tolerance levels.

5.2,2.3 Power Supply Voltages

Measure and record all voltages listed in Toble 5-3 with a voltmeter. All test points
are located on the Power Supply Card. A change in voltage may be indicative of @
gradual component failure. Before taking any measurements, allow a short period of
time for warm up after turning on power. The +28V measurement should be made while
punching oll holes. The section describing each voltage adjustment is listed in the
Table. All voltages given are with AC at nominal value for the voltage being used;
not the + 10% tolerance levels.

} CAUTION |

Care should be taken not to short the probe to the
chassis when measuring the test points on the power
supply card.
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Table 5-3. Power Supply Voltage Measurements on Power Supply Card

Voltage Megsure " Pot Procedure
FromT To. Adjustment Section
-12 + 2.4VDC P2 TP1 : - -
+12 + 2.4VDC TP3 TP1 - -
+34 +3V - TP5 | TPI - -
+28 +7/-5VDC TP4 TP1 - -
+5.20 +0.05 VDC TP6 | TPI R7 5.5.3
- 4.3-4.7 VDC 7 | TP1 RS 5.6
{Lamp Voltcge) _
VMOT TP8 TP1 R 15 5.7
5.2.2.4 Supply Deck Checks (RAB Units Only)

Sections 5.2.2.4. 1 through 5.2.2. 4.4 describe the areas of the supply deck which should
be checked after every 700 rolls of taupe.

5.2.2.4.1 Tape Tension Arm

Measure the force on the supply take=~up arm af the center of its travel area. The force
on the arm should be between 1-1/2 and 2~1/2 cunces when measured ef the tape roller,
Measure the force required to lift the arm off the bumper nearest the front panel. This
force at the tape roller should be between 0.75 and 1.25 ounces when the arm is 1/3"
away from the bumper. If either force is not as described, replace the arm spring.

5.2.2.4.2 Tape Low Switch Actuation

Measure the distance from inside edge of the tape low sensing arm to the hub at the point
when the PERF STATUS lamp lights (S8 actuated). This distance should be 5/14" +1/32".
If this is not the case, perform Section 5.5.5. 1.

5.2.2.4.3 Supply Switch 54

Rotate the tape arm clockwise toward the rear bumper. Sé should deactuate when rear

edge of the arm is 0.20" £0.02" from the rear bumper (tight tape position}. If the switch
does not operate as described, perform Section 5.5.5.2.
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5.2.2.4.4 Supply Error Switch, 57

Rotate the tape arm clockwise toward the rear bumper. 57 should actuate when the arm

is 0.40" £0.02" from the stop. If the switch does not operate asdescribed, perform
Section 5.5.5.2.

5.3 PREVENTIVE MAINTENANCE, READER SECTION

Preventive maintenance, which includes eleaning, should be checked periodically in
order to maintain peak performance. [n addition, in order that the warranty remain in
effect, the unit must be maintained in accordance with the instructions outlined below
(see Section 1.3 and page iii). A preventive maintenance schedule and log are pre=~
sented in Table 5~4 which indicates the item, frequency of action and references the
maintenance paragraph in this section. For customer convenience, the table is arranged
so that a log can be kept of when each maintenance procedure was performed. Also
refer to Section 3.6, Operational Maintenance.

NOTE

The frequency of cleaning as tisted in Toble 5-4

has been adopted for clean environmental conditions
and usage. These times, however, may very greatly
from one installation to another. For example, a
reader used in @ machine shop to program numerical
controls may require maintenance procedures con-
siderably more frequently.

5.3.1 CLEANING

{ CAUTION |

In all cleaning procedures, avoid using cleaning methods
and matericls ather than those recommended in this manual.
Certain cleaning compounds will damage parts of the reader,
especially in the readout assembly area. REMEX primarily
recommends the use of Miller-Stephenson M3-200 Magnetic
Tape Head Cleaner (REMEX Part Na. 716004~150) for most
areas requiring cleaning. However, due fo the degreasing
nature of the cleaner, it should not be used in areas where
the spray may come in contact with bearinas or other oiled
parts. This cleaner may be obtoined from REMEX or directly
from Miller-Stephenson Chemical Company at one of the
following locations.

1001 Egst First Streat 1350 West Fullerton Avenue
Los Angeles, Califernia Chicago, Hlinois 60614
90012
Route. 7

Danbury, Connecticut 06810
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To use the cleaner, hold the spray can 4 to & inches from the area to be cleaned and
allow spray to flush the dirt off. If a heavy buildup is present, locsen with the spray
mist and scrub with a cotton swab. A 6-inch pin-point, spray nozzle extension is
available for hard=to=reach areas or for delicate applications. Avoid spraying on
lubricated surfaces or parts.

If the Miller~Stephenson cleaner is not available, a small amount of isopropyl aleohol
applied to a clean, lint-free cloth or cotton swab may also be used. However, it should
be used carefully and sparingly since damage to the photocell and the finish on the plastic
covers may result. Use only clear, unadulterated isopropyi alcohoi. Do not use ethyl
alcohol or denatured alcohol as the denaturing agents very and may damege reader.

' CAUTION 3

it is important that, whether the M$-200 cleaner or the
isopropy| aleoho! is used, only the amount reguired fo
clean the surfaces be applied. Never saturate or drench

the greas to be _cleaned. Never apply these materigls to
the lomp assembly.

5.3.1.1 Readhead Assembly Clesning

The top surface of the readhead assembly should be cleaned every twa weeks (for most
installations having clegn environments; dirtier environments which contain dust, eil and
sprays, such as mochining areas, may require cleaning as much as every eight hours),
leaning is extremely important because any dirt or foreign material in this area can
create errors in readout. Use the bristle brush supplied or the cleaning materials and
methods described in Section 5.3.1 and clean the surfaces of the readhead assembly
and the upper tape guide assembly. Care should be exercised so that no residue remains
from the recommended cleaning matericls when the cleaning operation is completed.

5.3.1.2 Spracket Cleaning

The sprocket wheel should be checked for cleanliness every twa weeks. Depending upon
tape conditions, accumulations may build up on the sprocket and be transferred to the
sprocket holes in the tape which may cause readout errors. Use the recommended cleaning
materials described in the caution in Section 5.3.1. Care should be taken so that the
alignment of the sprocket wheel is not disturbed. If the sprocket wheel requires adjust=
ment, refer to Section 5.7.

5.3.1.3 Tape Inspection

Repected handling and usage of the tape leads to a build up of grease, oil and dirt on

the tape, When the build up becomes excessive, this material will hecome lodged in the
tape transport areas and could cause tape reading errors. To prevent this, the tape should
be thoroughly inspected every two weeks and repunched if required.
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5.3.1.4 General Cleaning

The entire reader should be cleaned every year. Use the following pracedure:

Using the bristle supplied with the unit and/or low pressure
compressed air, remove all dust and dirt, paying particular
attention to all moving parts. Use the recommended materials
described in the caution in Section 5.3.1 to remove any grease
or ather accumulations. When cleaning, use care not to damage
components on the circuit board.

5.3.2 LUBRICATION

All points of rotction on the system have permanently lubricated bearings and shauld not
require lubrication for the life of the part. The mechanism requires lubrication as des-
cribed in the manual for that unit.

5.4 TIROUBLE-SHOOTING

Trouble~shooting is presented in the form of a chart, Takle 5-5, which should be consu(ted
whenever the performance of the system is unsatisfactory. The chart is divided into three
columns: Indication - the way in which the malfunction became evident, Probable Cause —
the possible reason or reasons for the malfunction, and Remedy — the manner in which the
malfunction may be corrected.

. CAUTION |

When operating the unit either in the rack or on a test
bench, make sure it is elevated sufficiently such that
the intake air flow through the fan at the bottom of the
unit is not restricted. Domage to the unit, especially
the punch, will result if sufficient cooling by the fan
is impeded. Note also that the fan is attached to the
power supply assembly. Thus, when the power supply
is removed the source of cooling for the punch mecha-
nism is also removed. -

5.5 ADJUSTMENTS, PERFORATOR SECTION

3.5.1 GENERAL

Proper opercation depends upon making and maintaining accurate adjustments. Although
all adjustments are made at the factory, the following adjustments should be checked
periodically (refer to Section 5.2 and Table 5-2) and should be performed when the
perforator performance is unsatisfactory or when certain assemblies are replaced. Adjust-
ments of the punch are covered in the REMEX Technical Menual for the RPM612C.
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Table 5-4. Preventive Maintenance Schedule and Log, Reader Section

— fea foo
— et = =]
@ | | feafes o~
w |1 o o] {aja
Frequency” Frequency*
Of Action Of Actien Check
Woeeks Date Initial Weeks Date tnitial Cleaning |Adjustments
2 28 X1 XX
4 30 XXX
6 32 XXX
8 34 X| X| X
10 36 XXX
12 38 XEX|X
14 40 X{XIX] XXX
16 42 XXX
18 44 | X} X{X
20 44 XXX
22 48 XX X
24 50 X| X[ X
26 X| X| X X| XX
52 X XEXX|X] XX

*See Note on page 5-6.
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Table 5-5. Trouble Shooting Chart

indication

Probable Cause

Remedy

l‘

Tape does not punch.

AC power nof
present.,

Check to see if ac power cord is plugged in.

Fuse faulty.

Check fuse Fl and replace if blown.

Check fuses FI through F? on Perforator Driver
Card and replace if faulty,

Switch S1 faulty.

Check switch S1 and replace if faulty.

Tape Error
present.

Check for presence of tape etror at J1, pin 20.
If present, correct supply error problem.

+28V not present.

Check T1 and CR3 and CR4 on power supply card

" for proper operation.

+5V not present or
not properly
adjusted.

Check for presence +5VDC at TP6 on Power Supply
Card., Readjust as described in Section 5.5.3. |If
not present, check the following for proper operation:
T1 for 11 V RMS, CR7, CR8, C3, R3, R7, R8, CRI9
or Z1 on Power Supply Card.

2.

Tape punches but
does not feed.

Perforator logic

Check operation of card for presence and proper

card faulty. sequencing of @1, P2, and @')3 outputs. Replace
card if outputs are not correct,

Drive Motor Check operation of drive motor for proper operation.

Malfunction

+35V not present.

Check the following components on the Power Supply
Card for proper operation: CR5, CRé,CR11,C5, C4,
R2. Also check Q101 on the neat sink and T1.,

Voltage Doubter on
Perforator Driver
faulty.

Check the Voltage Doubler circuitry on the Perforator
Driver Card.
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Table 5-5. Trouble Shooting Chart {Continued)

indication

Probahle Cause

Remedy

Tape feeds but does

punch any data holes.

Data Input signals
not present at input
or improperly timed.

Check to see that data inputs are present and of
correct timing. See Section 3.3.3.

2.  Perforator Logic card | 1. Check Z6, pin 8 on Perforator Logic Card for
faulty; no Punch negative going PCHCLK* signal. If not present,
CIocK signal. replace card.
2. Check Z15, pin 12 on Perforator Logic card for
positive going DATST. 1f not present, replace
card. _
No feed holes being 1. Perforator Logic 1. Check for presance of PFSDR output at Z15-8 on
punched. Data holes Perforator Logic card. Replace card if output
ok. is not present.
2, Check operation of Q7 and Q8 on Perforator
Driver card for proper operation and replace:
if faulty.
2. Punch Solenoid or 1. Check feed hole solenoid on punch and replace if
fuse faulty. faulty. Refer to Punch Mechanism Manual.
12, Check fuse F1 on Perforator Driver Card and replace
if faulty.
One data track not 1.  Perfarator Logic 1. Check associated output on Perforator Logic card for
being punched when card faulty. positive active signal when Data and Data Clock are
true input signal is present. If output not present, replace card.
present.
2. Perforator Driver 1. Check appropriate drive circuitry on Perforator Driver
Card faulty. and replace if faulty.
3.  Punch Solencid or l. Check appror:fiote solenoid on punch ond replace
fuse faulty. if foulty. Check fuse on Perforator Driver (!)ard.
4.  Card connector 1. Clean connector contact.

contacts dirty,
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Table 5-5, Trouble Shooting Chart (Continued)

Indication Probable Cause Remedy
6. Punched holes incomplete {1.  Timing improperly i. Adjust control logic timing as described in Section 5.5.2.
or ragged ., adjusted.
7. Supply reel unwinds too 1.  Servo faulty 1. Check servo on Perforator Driver Card and
much tape; Supply switch replace card if faulty.
acttt.uc):tes (RAB and RAR 2. Brake circuitry I, Check brake circuitry on Perforator Driver card and
unitsy - faulty. replace if faulty.
3.  S$6 malfunction. t, Check for proper operation of 56 as described in
Section 5.5.5,2,
8. No low tape indication 1.  PERF STATUS light i. Check PERF STATUS lamp and replace if burned out.
when tape supply is low, burned out.
2.  Tape Low Switch 1. Adjust Tape Low Switch Actuator as described in
Actuator Section 5.5.5.1.
misadjusted.
3.  Switch 58 faulty. 1. Check S8 for proper operation and replace if faulty.
9. Tape FEED/DELETE Switch,|1.  Switch S3 faulty. 1. Check switch 53 for proper operation and presence
53, depressed, tape does of OV at 18, pin 2, when switch is in FEED position
not feed. , or OV at J8, pin 1, when switch is in DELETE position.
2.  Perforator Logic 1. Check operation of Z5, Z10 and Z15 on card and re-~
card faulty. place if faulty.
10. Tape FEED/DELETE 1.  PCHCLK* not 1. Check for presence of OV ot pin 8 of Z6 during punch

switch, 53, in FEED
position, Tape feeds,
data tracks not inhibited,

inhibited.

-cycle. If present, replace Perforator Logic card.

1.

Same data line repunched
on next line with new data
present at input,

Perforator Logic card

faulty.

Check for presence of positive going DATST signal at
215, pin 18, If not present, replace Perforator Logic
card.

Check for proper operation of data latches Z13 and 218,
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Table 5-5. Trouble Shooting Chart (Continued)

Indication

Probable Cause

Remedy

12,

Punch advances tape
in one direction only.

Proper Direction
Signal not present.

Check for presence of proper direction input signal
as listed in Table 3-1.

2.  Perforator Logic i, If proper input is present, replace Perforator Logic card.
card faulty, - .
13. Wrong data being 1.  Perforator Logic 1, Check for proper inputs at J1, pins 1-8. If correct
punched (more than card faulty, ' inputs are present, replace Perforator Logic card.
one hole). 2.  Data inputs not stable |2, Check operating instructions, Sections 3.3.!3 and
befare Punch 3.3.4. '
Command is issued.
14. Holes being punched I.  Input mode not l. Check inputs to see if they conform ta the input mode
instead of no holes and compatible. selected at J1-14,
no holes punched where
holes are required.
15. Short registration or 1. Punch mechanism 1. Check trouble shooting chart in punch manual.
double punching, faulty.
2.  Incorrect control 1. Check adjustments in Section 5.5.2,
logic timing.
3.  Punch pins sticking. [1. Lubricate punch per Instruments in the RPM6120 manual.
16. No track outputs on any |1} Readhead dirty Clean Readhead Assembly as described in Section 5.3.1.1,
track. -
2. Fiber Optics Light Check alignment of the Lamp Source as described in
misaligned Section 5.7.
17. Outpuis present on all 1.  Readhead dirty Clean Readhead Assembly as described in Section 5.3.1.1.
I:‘:: Enie tté?:jic”c;rn?ne 2.  Defective Photocell Check the output of the Readhead assembly as described
rack * in Section 5.7 and replace if defective as described in
Section 6.7.
3.  Defective component Check the components and IC modules associated with the

on Reader Card

particular track output, Refer to Tape Reading Circuit
description, Section 4,2.3.2.
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Table 5-5. Troubleshooting Chart (Continued)

indication

Probable Cause

Remedy

18.

Track output present with
no hole punched in tape.

I. Tape transmissivity

Tape must have a transmissivity of 57% or less as specified
in Table 1-2.

2. Defective Photocell

Check the output of the Readhead ossembly os described in
Section 5.7 and replace if defective as described in
Section 6.7.

3. Defective component
on Reader card

Check the components and IC modules associated with the
particular track output, Refer to Tape Reading Circuit
description, Section 4,2.3.2.

19.

Window closed, POWER
switch is ON, correct
drive signals present; tape
does not move,

. POWER switch, 51,

defective

Check switch 51 and replace if defective as described in
Section 6.11.

2. RUN-LOAD switch,
59, defective

Check switch S9 and replace if defective as described in
Section 6.12,

3. Defective’component
on reader card

Check operation of Reader card. Refer to description of
Driver Circuits, Section 4,2.3.1.

4. Step Motor defective

Check #1 thru 94 outputs from Reader card to see if they are
present. If so, replace stepper motor as described in Sec. 6.9.

20,

Tape does not stop on
character

}. Improper reader
alignment

Perform Section 5.7

2. Defective component
on Reader card

Check operation of Reader card. Refer to description of
Driver Circuits, Section 4.2.3. 1,

L
e

. POWER switch ON; lamp

does not turn on, no DC
voltages

No AC power

Make sure AC power cord is plugged inio outlet.

2. Fuse Fl-blown

Check fuse and replace if required,

3. POWER switch, S1
defective '

Check switch ST and replace if defective as described
in Section 6. 11,

4. Power Supply
defective

Check Reader card for proper operation of +5V power
supply. See Power Supply description, Section 4.2.4,

5. Defective Transformer,

T1

Check T1 and replace if faulty as described in Section 6.10.
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Table 5-5. Troubleshooting Chart (Continued) -

Indication Probable Cause Remedy
22. Continuous tape speed less 1. Tape out of registra~ Check tape registration to make sure tape conforms to
thatn 300 characters/second tion specifications as described in Section 3.7.
2. Sprocket out of Check alignment of reader as described in Section 3.7,
rotational alignment
3. Defective component Check Reader card for proper operation of drive circuifs
on Reader card and single shot timings. See Drive Circuit Discussion,
Section 4.2.3. | and timing diagram, Figure 4-4.
23. lrregular movement of tape. 1. Drive system Perform Reader alignment as described in Section 5.7,
improperly adjusted
2. Sprockel wheel Replace sprocket wheel as described in Section 6.9.
bent or worn
3. Tape guide assembly Replace tape guide assembly
worn
24, . Defective regulator Check operation of Z1 or power supply card and replace

5V su le voltage too low
or too hig

if required,

2. T1 malfunction

Check for presence of 11 VRMS across the red and
grey terminals of T1. Replace T1 if not present.




5.5.2 PERFORATOR LOGIC TIMING ADJUSTMENTS

The following single~shot adjustments on the Perforator Logic card control the punching
cycle and are required any time the Perforator Logic card or punch is replaced. This
procedure is fo be performed with a nominal line voltage of 115 VAC or that veltage on
which the transformer is set to run; not the 10% high or fow talerance. See Figure 5-1

for location of potentiometers and test points. Figure 4~3 shows the timing relationship
of these signals.

a. Install a roll of tape {RAR, RAB units) or a box of fan folded tape
(RAF units) of the type to be used and threod it through the system.
See Section 3.3.1.

b. Perform Section 5.5.3. It is important that the +5V Power Supply
be adjusted before finishing this procedure.

c. Place the FEED/DELETE switch in the DELETE position. The remaining
steps are to be performed with @ nominal line voltage of 115 VAC f{or
that voltage on which the transformer is set to run; not the 10% high
or low tolerance). The remaining procedure is performed while punch-
ing a delete (c!! hole pattern).

d. Observe the positive pulse at TP1 and odjust R18 for pulse width of 4.1
+0 -0.1 msec. Ground can be picked up at J1, pins 18, 23 or 25.

e. Place the scope probe at TP and adjust R21 for pulse width of 4.1 +0
-0. 1 msec.

f. Measure the solenoid dc voltage from TP4 to TP1 on the Power Supply Card.

g. Place the scope probe at TP2 on the Perforator Logic Card and adjust
R17 for o positive pulse as given in Table 5-6 depending upon the
solenoid de voltage measured in step f.

h. Place the scope probe at TP4 and adjust R20 for a positive going pulse
of 1.0£0.2 ms.

i. Place the scope probe ot TP5 and adjust R19 for a pasitive going pulse
of 1.0 0.2 ms.

i.- Continue punching approximately 50 feet with all holes after steps d
through h have been performed. Check punching performance at line
voltages of 105 VAC and 125 VAC. Be sure holes are cleanly punched
without ragged edges or elongation and that complete penetration is
occurring. Repeat for each data channel punching alene at 10 cps
and 120 cps.

Table 5-6. Selenoid D.C. Volitage vs Single-Shot Pulse Width

Solenoid Voltage | One Shot Time, ms Solencid Voltage One Shot Time, ms
+0.00 - 0.05 +0.00-0.05
24 2.00 27 1.75
25 1.90 28 1.67
26 1.80
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Figure 5-1, Location of Circuit Card Pofentiometers and Test Points

5.5.3

+5V POWER SUPPLY

The following procedure describes the adjustment of the +5V power supply:

1=
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Place the POWER switch inte the ON position,

Place a digitel voltmeter across TP6 and TP1 on the Power
Supply card.

Adjust R7 until the meter reads +5.2 + 0,05 VDC. Note: Circuit
cards have noise filters that result in 45,0 VDC in circuits,

Remove the meter leads.

If the Power Supply card is ever replaced, the logic +5V must
be adjusted prior to installing the other cards,



5.5.4

SUPPLY DECK ADJUSTMENTS (RAB UNITS ONLY)

The following adjustments are required to insure proper mechanical operation of the

supply deck,

5.5.4.1

Tape Low Switch Actuator (RAB Units Only)

The adjusiment of the tape low switch $8 actuator is performed as follows: All items
in parenthesis refer to the items in Figure 5-2.

a.

b.
C,.
d.

€.

5.5.4-2

Remove all power from the system by disconnecting P1, P2 and the
power cord,

Remove any tape from the deck assembly.
Place an ohmmeter across the NO and C contacts of switch $8,

Move the low tape arm in toward the hub and note the disfance
at which the switch actuates (meter read zero ohms), This distance

should be 5/16" + 1/32" from the hub,

If it is not, loosen nut (A) ond rofate screw (B) until 58 actuates
at the distance specified in step d.

Remove the ohmmeter.

Supply Servo Switch $6 and Supply Emror Switch $7 Adjustment

(RAB Units Only)

The following procedure describes the adjustment of the servo supply switch, $S6, and the
supply error switch $7.

a,

b.

C.

d.

=

Remove all power and control signals from the system by disconnecting
P1, P2 and the power cord.

Remove any tape from the deck assembly,

Remove the set screw which holds the supply platter to the shaff. Remove
the supply platter, Be careful not to lose the ball bearing in the shaft
hole in the platier.

Attach an ohmmeter across the NO and C contacts of S6.
The ohmmeter should read infinite ohms (switch deactuated)
with the arm in its exireme counterclockwise position.

Rotate the arm clockwise toward ifs extreme bumper stop. $6 should
actuate (ochmmeter reads zero ohms) when the edge of the arm nearest
the bumper is between 1,62 ond 1,00 inch from the bumper, Continue
rotating the arm clockwise toward the extreme bumper. 56 should de-
actucte when the edge of the arm nearest the bumper is 0.30 = 0.05
inch from the bumper. |If either or both of these conditions do nof exist,
loosen the screws which hold S6 and adjust 56 until these conditions are
present.

f. Attach the ohmmeter across the C and NO contacts of S7. The

ohmmeter should read infinite ohms (switch deactuated) with the arm
in its extreme counterclockwise position.
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g. Rotafe the arm clockwise foward its exireme bumper stop, 57
should actuate {(ohmmeter reads zero ohms) when fhe edge of the
arm nearest the bumper is 0.40 + 0,05 inch from the bumper.
Rotate the arm counterclockwise to its extreme bumper position,
57 should actuate when the edge of the arm nearest the bumper
is 1/8 % 1/32 inch from the bumper. If either or both of these
conditions do not exist, loosen the screws which hold $7 and
adjust S7 until these conditions exist.

h. Replace the supply platter. It may be necessary to slightly push
the drive roller away from the platter area to reinstall the platter,

i, Perform the reverse of step a,

5.6 READER LAMP VOLTAGE ADJUSTMENT

The voltage setting of the reader lamp is a function of the cell outputs and must be made
as described in Section 5,7, steps w and x,

5.7 READER ALIGNMENT

Proper operation depends upon making and maintaining accurate adjustments, Although
all adjustments are made at the factory, the following adjustments should be checked
periodically (refer to Table 5-4) and should be performed only when the tope reader
performance is unsatisfactory or when any of the following items is replaced: distributor,
readhead assembly, upper tape guide assembly, mechanism assembly, sprocket, step
motor or circuit card. Letter designations in parenthesis refer to items called out in
Figure 7-1.

Improper adjustment of this procedure will result in one or both of the following problems:
(1) Reading error, especially in computer applications and (2) Restriction of the tape
tolerances capable of being read, i.e., either long or short tolerance tapes, not the
30,025 inch in either direction as specified in Section 3.7.

| CAUTION 3

it e e o b

This is a factory set adjustment and should not require
readjustment unless one of the aforementioned components
has been replaced or the reader performance is unsatisfactory.

a. Remove all power and control signals by disconnecting P1,
P2 and the power cord plug.

b. Remove the Upper Cover Assembly (1) by loosening the fwo
6-32 binder head screws (A}, flat and lock washers ot the
rear of the reader panel.
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€.,

Remove the Reader Panel Assembly from the Front Panel
Assembly. Leave the cables attached to the unit, See
Section 6.13. The Reader Panel Assembly should be

moved out far enough to allow access the various items
af the rear,

b CAUTION |

The procedure outlined in steps d through k should
not be performed unless the readhead assembly,
mechanism assembly, sprocket or step motor has been
replaced or the reader performance is unsatisfactory.
Prior to adjustment, steps d, f, g and h should be
checked and corrective steps e and/or i, i, k and |
performed only if necessary,

Remove the Upper Tape Guide, Check the clearance between
the readhead housing tape riding surface and the sprocket
perimeter high point by placing the end of a small steel rule
on the surface and rock the sprocket in both directions. See
Figures 5-3 and 5-4. Observe that the perimeter high point
clears the steel rule by a few thousandths of an inch. The
sprocket teeth must have maximum tape penetration with no
interference when driving tape. If the sprocket is not
positioned as described perform step e.

If the conditions of step d do not exist, loosen two screws (D)
which hold the motor heat sink to the panel, Adjust the height
of the motor so that the conditions in step d exist, Tighten
screws (D). On some units it may also be necessary to loosen
the four 8=-32 socket head screws (B) at the rear of the panel
which hold the Mechanism Assembly to the Front Panel and
move the Mechanism Assembly to achieve the required setting,
This should only be attempted if the adjustment cannot be made
with the motor only, Tigrnten screws (BS if required, Check
the conditions in step d again and perform step e as required.

WARNING

If the motor has been running for a period of time,

it or the heat sink may be too hot to touch comfortably,
Allow sufficient time for the motor and heat sink to cool
before any adjustment or use a cloth or pair of gloves.
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Figure 5=3. Sprocket Relation to the Tape Riding Surface.

Figure 5-4. Checking the Sprocket in Relation to Tape Riding Surface.
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f. Insert a loop of tape known to have been punched to within
+0,0025 inch in a 5=inch span (0.05% error).

NOTE

Since repeatability of the feedhole placement
in either direction is essential, a tape whose
accumulated error in a 5-inch span is consider-
ably better than 0,025 inches (os specified in
Section 3.7) must be used in this procedure.
Remex specifies a tape known to be punched fo
within £0,0025 inch in a 5=inch span &0,05%
tolerance), Note that most Remex punches are
specified at = 0,025 and therefore these tapes
sfnou Id not be used for this adjusiment unless the
tape has been checked on a registration gauge
and found to be within + 0,0025 inch,

g. Loosen nut (T) which helds the fiber optics light source to the
reader panel and rotate the light source away from the light
tunnels,

h. With the rear edge of the tape parallel to the front panel, align the
holes over the light columns in the readout assembly so that they are
concentric, See Figure 5-5, The tape must remain parallel to the
front panel so that no skew is present. With the tape in this position,
the sprocket teeth should be centered in the sprocket holes in the
tape. Skewing is indicated by tracks 1 and 8 not being concentric,

i. If the conditions of step h do not exist, loosen the two set
screws (J) which hold the sprocket to the motor shaft move
the sprocket in or out on the shaft unti! the feeth are centered
in the feed holes and the tape holes remain concentric with
the light tunnels. Tighten screws (J). Recheck the adjustment
and readjust as required,

e Connect the power plug and place the POWER switch into the ON
position, The motor should be energized.

k. Loosen the single screw (5) which holds the mofor to the heat
sink (some earlier models may have two sets screws).

|, Rotate the motor so that the holes in the tape are concentric
with the tight columns in the read head and the sprocket teeth
are centered in the feed holes. Tighfen the set screws. Recheck
the adjustment and readjust as required.

m. Remove the 0,05% tape.
n. Place the POWER switch in the OFF position.

o. Make sure jack screw (E) is not protruding below the surface
of the Upper Tape Guide.

p. Insert three layers of 0,0037 mylar tape {approximately 0,011
inch} stapled together at one end or a piece of 0,010 plastic
shim stock (see Table 5-1) between the Upper Tape Guide and
the Readhead Assembly.
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Figure 5-5, Alignment of the Sprocket with the Light Columns,
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Figure 5~6. Adjustment of the Upper Tape Guide.
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g. Referring to Figure 5-6 use screws (H) and (N) to adjust the Upper
Tape Guide so that there is maximum contact, firm pressure on the
tape, and parallelism from A to B. Use screw (H) for lateral
movement and screw (N) for rotational movement. From points
B to C, the Upper Tape Guide will not show this parallelism.

r. Remove the three layers of tape.

s. Insert two layers of tape between points A and B only or a strip
of 0.0075 shim stock.

t. Screw down jack screw (E) which will raise the Upper Tape Guide
slightly. Adjust screw (E) until there is free movement of two
layers of tape or shim stock between points A and B. This should
provide a gap of between 0.009 and 0.011 inch.

Remove the two layers of tape or shim stock.

v. Connect P11 coming from the Readhead Assembly to a test circuit
as shown in Figure 5-7. Connect a digital voltmeter in paralle!
with a 1K resistor. Place the POWER switch in its ON position.

w. Place a digital voltmeter across TP7 and TP1 on the Power Supply
card and adjust RS until the meter reads +4.3 Vdc. This is only
a preliminary step. The final lamp voltage is set in step x.

x. The nut (T} holding the fiber optic light source to the front panel
should already be loose (step g). Rotate the fiber optic light source
until the current through the 1K resistor is between 100 and 110
microamps for the sprocket cell. If the current is excessive reduce
the lamp voltage. If the current is below the minimum requirements,
loosen nut (U) which locks the famp in the sleeve and screw the lamp
in or out to obfain the required current. Tighten nut (U). If the
current is still below the minimum requirement, increase the lamp
voltage slightly to obtain the required current. Do not increase
the lamp voltage above +4.7 Vdc. When the required current is
obtained for the sprocket, the minimum current for each of the
data cells should Ee 80 microamps. The maximum output from any
data cell should be 160 microamps so that tapes with the highest
permitted transmissivity can be read without error.

Place the POWER switch in the OFF position and reconnect P11.

z. Place the POWER switch in the ON position and insert the 0.05%
described in step f.

aa. Drive tape in either direction using the direction switch or the
external drive lines in continuows drive mode. Continuous drive
is recommended rather than step mode operation since the tape
speed must be above 60 cps.

bb. Place a digital voltmeter across TP8 (VMOT) and TP1 (0V) on the
Power Supply Card and adjust R15 for +34 Vdc at TP8. This is a
preliminary step. The final voltage is set in step ff,
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cc. Connect a pulse counter to TP2 (Data Ready) and TP4
(0V) on the Reader Card.

dd. Medsure the drive left speed using a DL* signal tied
to OV at J2=17. Repeat using a DR* signal tied to OV
at J2-16. If the lowest speed is more than 5% slower
than the highest speed, loosen screw (S) which holds the
motor to the heat sink. Rotate the motor slightly so that
the difference in drive left and drive right speeds is less
than 5%. Tighten screw (5). Repeat step dd as required.
When rotating the motor, make sure it is kept tight to the
panel so that the adjustment in step i not disturbed. If
steps | and | have been performed correctly only a slight
adjustment of the motor should be necessary to obtain the
5% difference in speeds.

NOTE

The importance of steps cc and dd is not a specific

interest in matching speeds, but rather that balancing
speeds insures proper placement of the feedhole (via

the sprocket) in relation to its aperture in the readhead.
The 0.05% tape used virtually assures that there are no
feedhole placement errors which are attributable to tape
registration errors, but only to the position of the sprocket
in relation fo the feedhole aperture in the readhead. Thus
measuring and balancing the slew speed is only an accurate,
electronic method of assuring that this relationship exists.
When the speeds in the two directions are properly balanced,
feedhole placement error will be minimal and independent
of the direction of the tape, thereby increasing tape read-
ability to a maximum.

P11
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o i |
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—0 8

30 3
7 40 a4
Ts 50 5
6
T
8
9

IK,i/2W
W 10
_J

N

BINDING POST Mating connector for
P11is MOLEX 09-60-112I

MMC 354
Figure 5-7. Photocell Output Test Circuit.
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€e.

ff.

Connect a pulse generator to the DR¥* input, J2-16, Set
the pulse generator for 300 pps.

Connect an oscilloscope to the sprocket cell output at TP3
on the Reader Card and oberve the jitter at the =0.3 Vdc
level (do not be concemed about the jitter at the +0,6 Vdc
level nor the time jitter in the leading or trailing edges of
the waveform), Minimize the jitter by loosening the two
set screws (R) which hold the collar to the motor shaft and
move the collar in or out as required fo obtain the least
amount of jitter. See Figure 5~8, Cycle the reader between
20 and 330 characters/sec and adjust for minimum jitter. |t
may also be necessary fo reduce the VMOT voltage set in
step bb in addition to moving the collar, VMOT should not,
however, be adjusted lower than +30 Vdc nor higher than
+34 Vdc. Repeat steps ee and ff as required.

gg. Repeat steps ee and ff for the DL* input, J2-17,

hh.

Remove the tape loop, pulse generator, oscilloscope and
counter and perform the reverse of steps b and then a,
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Two Examples of Misadjustment

F MAXIMUM HEIGHT
0F INTERPULSE
NOISE MUST BE
LESS TRAN 25%
GF PULSE HEIGHT

MMC2044

Upper Tape Guide and VMOT Properly Adjusted

Figure 5-8, Sprocket Cell Qutput Adjustment for Minimum Jitter.
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5.8 TAPE SPLICING

If tape breakage occurs, this breck may result in damage to one, two, or possibly three
characters. When splicing tape for this reader, greaf care should be used to ensure that
the proper sprocket hole spacing be preserved. A lap splice should not be used; use onfy
a but type splice. To repair the tape without loss of characters, the process shown in
Figure 5-9 is reccmmended and is accomplished as follows:

a. Bring the tape ends together as shown in Figure 5-9A.

b. Make g sketch of character(s) at the break {A-B-C) and five cdditional
characters to the left (5-4-3~2=1) and five to the right (1-2-3-4~5) of
the broken character(s) (A-B-C}.

¢. Place the left end of the broken tape over a section of blank tape
containing only feed holes so that at least eight or fen feed holes in
each tape are cligned with one another as shown in Figure 5-98. Cut
the tapes at the third undamaged character to the left of damaged
characters(A-B-C). Use care to insure that feed holes are aligned and
make cut through the center of the holes in the third undamaged
charecter. Characters 5, 4, and half of 3 should remain on the
broken tape.

d. Place the right end of the broken tape over the section of blank tape
so that ot least eight or ten feed holes are aligned with one another.
Feed holes for one~half of 3, 2, and | on the blank tape cut in step ¢
should be visible to the left of the broken tape end as shown in
Figure 5-9C. Cut the tapes at the third undamaged character to the
right of the damaged character. Be sure that feed hales are aligned
and make the cut through the center of the holes in the third undamaged
character.

NOTE

One half of character 3 and characters 4 and
5 should remain in the broken tape.

e. Place tape ends and new section on a flat surface with feed holes for-
ward g5 shown in Figure Figure 5-9D (rape is bottom side up). Using
Silver Scotch® tape, No. 852, splice the new section and the old tape
ends as shown. That portion of tape that secures the old rape ends
must cover the first fwe and a half characters (one-half of 3,4, and
5) on the old tape ends. The edges of the tape should be between
characters as shown. Use of 1/2 inch wide splicing tape is recommended
as shawn in Figure 5-9D.

f.  Repunch the characters recorded in step d.

®Regisrered Trademark of 3M Company.
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SECTION Vi

PARTS REPLACEMENT
6.1 GENERAL

REMEX maintains service facilities at its manufacturing location and af service centers in
major population areas for repair or replacement of components for their products. lt.is re=
commended that one of these centers be contacted for assistance in case of equipment
malfunction. For the locations of service facilities in any area, contact REMEX at the
address or telephone listed on the title page of the manual. Please direct inquiries to the
attention of the Service Department.

When any part of the system requires replacement or disassembly, the procedures outlined
below should be followed closely. The warnings and cautions are included to protect
persannel and equipment. Notes are included to assist persons unfamiliar with the equip-
ment. Before attempting any procedure, all instructions for that disassemb!y should be
read and understood. :

Quantities of replacecble items suggested as spares are listed in Section 7. All system
components are identified in Section V1l of this manual, along with illustrations showing
part location. This information may be used to locate parts below unit leve! if replace-
ment is required. Always reference the complete mode| number and serial number when

making inguiries,

WARNING

Patentially dangerous line voltage is applied to components
within this equipment. [f adjustments must be performed with
power applied, these points must be located and avoided.
High voltage can be accidentally contacted af TB1 and TB2,
ot the OFF-ON switch/wiring connections, and on the circuit
cards (rear of the unit).

6.2 PUNCH REMOVAL

The following procedure should be used when removing the punch.

a. Remove all power and control sianals from the unit by disconnecting
P1/J1, P2/J2 and the power cord,
b. Disconnect P14/J14. Remove the chad box.

c. Loosen the two screws (items A, Figure 7-8) which holds the punch te
its support bracket.

d. Lloosen and remove the two screws (items B, Figure 7-8) which hold
the punch mounting bracket to the punch shock mounts.
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e. The punch is now free and can be removed from the system.
f. Replacement is the reverse of steps ¢, d, c, and then k.

g. Perform Section 5.5.2.

6.3 FRONT PANEL-CHASSIS SEPARATION

The following procedure should be used when separating the front panel from the chassis.
a. Remove all power and control signals from the unit by disconnecting
P1/J1, P2/12 and the power cord.

b. From the front of the front panel remove the four 10=-32 BHM screws
which hold the front panel to the chossis. On the RAF unit, it is
necessary to remove the tape fanks fo gain access to these screws.

c. Carefully lower the froni panel down and away from the chassis and
cllow room to perform stepd,

d. Disconnect P8/J8 (green), P7/J7 (yellow), P9/J9 (brown; RPS unit only),
P10/J10 (orange), P11/J11 (red), and P15/J15 (white).

e. The front ponel is now free from the chassis,

f. Reassembly is the reverse of steps d, ¢, b, and than a.

6.4 POWER SUPPLY ASSEMBLY REMOVAL

The following procedure should be used when separating the power supply assembly from
the chassis.

a. Remove all power and control signals from the unit by disconnecting
P1/J1, P2/)2 and the power cord.

b. Remove the four screws at the rear which hold the power supply
to the chassis.

c. Slide the power supply out sufficiently far to be able to disconnect
P15/J15 (red, white and black wires coming from S1). '
d. Disconnect P16/114 (white) on the power supply card.

e. The chassis and power supply with the fan otfached are now free.
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L CAUTION |

Never operate the punch without the fan in place fo
provide airflow. Permanent damage to the punch could
result,

f. Replacement is the reverse of steps e, d, =, b and then a.

8.5 CARD REMQVAL

The following precautions should be used when replacing or removing the printed cireuit
cards.,

a. Remove all power and control signals by disconnecting P1, P2 and
the power cord.

b. Never force a card into its connector. The cards pull out and push in
firmly, but excessive force should never be required.

c. If the Perforator Logic Card is replaced, perform Section 5.5.2.

if the Power Supply card is rephiced, perform Sections 5.5.3, 5.6,
and steps t and u of Section 5.7.

e. If the Reader card is replaced, perform Section 5.7.

6.6 READER UPPER COVER ASSEMBLY

The Upper Cover Assembly is held to the front panel by two 6-32 round head screws
(ltem A, Figure 7-1}. It should ke replaced as a complete assembly.

6.7 READHEAD MECHANISM DISASSEMBLY

This procedure is required when replacing the Upper Tape Guide Assembly, the Readhead
Assembly (consisting of the Readhead Housing, Photocel! Assembly and Light Columns),

or the Mechanism Assembiy (consisting of the Door Mechanism Assembly, Tape Guide Cam,
Tope Guide Actuator, Slide and Spring). For ease of assembly, it is recommended that the
Readhead Assembly (part number 113168-1) and Mechanism Assembly {(part number 113170-1)
be repleced s @ complete assembly. However, Figure 7-2 is provided for those desiring

to order the subassemblies that comprise the Mechanism Assembly. Figure 7-1 should be
folded out from Section 7 to follow during this procedure. The following procedure is
recommended when replacing any of the above mentioned items:

a. Remove all power and conirol signals by disconnecting P1/J1, P2/J2,
and the power cord. :

b. Remove the Upper Cover Assembly by performing Section 6.6.
¢. Disconnect P10/J10 and P11/111,

Locsen the four 8-32 sacket head screws (Item B, Figure 7-1) which
holds the Mechanism Assembly to the Front Panel at the rear of the
front panel. The entire Reodhead Mechanism Assembly consisting of
the Tape Guide Assembiy, the Readhead Assembly, and the Mechanism
Assembly is now free to be removed from the panel.
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e. Remove the two 4-40 binder head screws {ltem H, Figure 7-1) which
hold the Tape Guide Assembly to the Mechanism Assembiy. If no
further disassembly is required, install the new Upper Tape Guide

Assembly and perform the reverse of steps f through ¢. Perform Section
5.7.

f. From the underside of the Mechanism Assembly remove the two 4-40
round head screws {ltem 1, Figure 7-T) which hold the Readhead
Assembly to the Mechanism Assembly. The Reedhead Assembly and the
Mechanism Assembly are now separated and can be replaced as individual
assembiies. It is not recommended that Mechanism Assembly be disassem~
bled beyond this level.

g. Reassembly is the reverse of steps f, e, d, ond then c.

h. Perform Section 5.7.

4.8 LAMP REPLACEMENT

The following procedure should be followed when replacing the Lamp:

a. Remove all power and control signals by disconnecting P1/J1, P2/J2,
and the power cord,
Remove the two quick connect terminals at the rear of the lamp.
Unscrew the lamp from the sleeve.

Replacement is the reverse of steps ¢, b and then a.

o a4 O O

Perform Section 5.7, steps v, w and x.

6.9 MOTOR AND/OR SPROCKET REPLACEMENT

The following procedure should be followed when replacing the motor and/or sprocket:

a. Separate the Reader Panel Assembly from the unit. See Section 6.13.

b. Remove the Readhead Mechanism Assembly by performing Section 6.7,
steps a through e.

¢. Loosenthe two set screws (Item J, Figure 7-1) which hold the sprocket
to the motor shaft. If only the sprocket needs replacing proceed to

step g.
d. Loosen the two sef screws {ltem G, Figure 7-1) which hold the motor to

the heat sink and back the motor out. On some madels the two set
screws have been replaced with single screw S.

2. Install the new motor by performing the reverse of step d. The motor
should be up flush against the panel. Tighten set screws G of screw 5.

f.  Install the sprocket wheel so that: (1) the distance of the back side of
the sprocket to the front panel is 0.862 = .003 inch (see Figure 7-1)
and (2) the 1/8 inch long set screw tightens on the flat of the motor
shaft. Tighten set screws J.
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g. Install the Mechanism Assembly by performing the reverse of step b.
h. Perform the reverse of step a.

i. Perform Section 5.7.

6.10 TRANSFORMER REPLACEMENT

The following procedure is recommended when replacing the fransformer:

a. Remove the Power Supply from the chassis by performing Section 4.4.
b. Disconnect P103/J103 (black) connector.

¢. Remove the six quick disconnect wires as follows: white/green at TB1-8,
white/yellow at TBI1-7, white/arange at T81-6, white/red at TBI-3,
white brown at TB1-4, white at T81-3.

d. Remove the four screws which hold the transformer ta the power supply
chassis.

e. Replacement is the reverse of steps d, ¢, b, and then a.

6.11 FRONT PANEL SWITCH REPLACEMENT

When replacing any switchlocated on the front panel, it is recommended that the following
procedure be used.

a. Remove cl! power and conirol signals by disconnecting P1/J1, P2/J2,
and the power cord.

b. Slide off the terminals of the switch to be replaced, Nofe each wire
for correct replacement.

c. Snap the switch out the front of the pana!l by pressing from the rear,

d. Remove the switch. Lomps located inside ceriain switches are gccess-
ible aoffer removing the recker cap.

e. Install the new switch by performing the reverse of stemps d, ¢ and
b and then a.

6.12 SWITCHES 59 AND $10 REPLACEMENT

The following procedure is recommended when replacing either 59 or S10.
a. Remove all power and conirol signals by disconnecting P1/J1, P2/J2
and the power cord. -

b. Remave the two 4=40 round head screws (ltem L, Figure 7-1) which
holds Lower Cover Frame to the Mounting Block Assembly and drop
the Lower Cover Frame.”
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6.13

c. |f the Slew Switch, S10, is to be replaced, unsolder the following
wires: Orange at S10-1, Yellow at $10-2 and Green at $10-3. If the
LOAD switch, 59, is to be replaced proceed to step f.

d. Snap outf the cut switch S10.
e. Replacement is the reverse of steps d, ¢, b and then a.

If the LOAD switch, 59, is to be replaced, locsen the two 2-56 screws,
{ltem M, Figure 7-1) washers, and hex nuts which hold 39 to the
Mounting Block Assembly.

g. Unsolder the following wires: Blue at 59-C, and Violet at $9-NC.

h. Replacement of S9 is the reverse of steps g, f, b, and then a.

READER FPANEL ASSEMBLY REMOVAL

The following procedure is recommended when removing the Reader Panel Assembly.

é=6

a. Resmove a!! power and contre! signals by disconnecting P1/11,
P2/J2 and the power cord.

b. Remove the two 6=32 socket screws which held the lower cover
frame to the panel assembly.

c. The three 6=32 binder head screws should now be accessible
which hold the reader panel assembly fo the front panel. Remove
these screws.

d. On the RAF 412X, the tape tray may have to ke removed to allow
the reader panel assembly to be separated from the unit.
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SECTION Vi

PARTS LIST
7.1 GENERAL

Tables 7-3 through 7-9 list the electronic and mechanical parts used on the RAB/RAF
612X series. Tables 7-1 and 7-2 list the recommended spare parts for these models. Stan-
dard hardware items are not listed. Indented items are part of the assembly under which
they are indented and the quantity of the indented item is per each assembly. An Xina
particular model number digit designatar denotes any of the combinations given in Figure
1-6 for that designatar is applicable.

Reference designations refer to the parts illustrated in Figures 7-1 through 7-12. The
reference designations include a figure number and a part designation number which
appears on that figure to indicate the location of the part. For example, a "7-1; 12"
appearing in the reference designation column indicates that the item listed in the
description column is identified as item 12 in Figure 7-1. All electronic components are
identified by letter - number combinations (such as ST and T1) in the Reference Designa-
tion column and mechanical parts are identified by number, Reference designations
contained in parenthesis are associated or function with the parentheticel item. These
items are generally individua! items and not part of an assembly but for reference are
related back to the main item. All items are available from Spares Crder Desk, REMEX,
1733 Alton Street, P. O. Box 11926, Santa Ana, California 92711,

7.2 KIT OF PARTS

The kit of parts contains items used for installation and maintenance and is shipped with
the unit. - Thase items are listed in Table 1-1.
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NOTE: WHEN QORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM

AT THE REAR QF THE MANUAL (IF APPLICABLE} FOR POSSIBLE PART NUMBER CHANGES.

Table 7-1, Recommended Spare Parts List, RAB612XBB

Description and Manufacturer's
Part No.

e — ..

Diode, Zener IN4561

Fuse, 4A, Slow Blow (100, 115 or 127 VAC Operation)

Fuse, 2A, Slow Blow (220 to 240 VAC Operation)

Fuse, 2A, Perforator Drive Card

Fuse, 1/4 A, Power Supply Card

Fuse, 4A, Power Supply Card

Fuse, 2A, Power Supply Cord

Lamp, 14V, Chicage Miniature 342

Lamp, Indicator, 14V, Tec-Lite MCL=-D~3-2182
(Duplicator 012 Option Only)

Lamp, 5 V, REMEX Specification

Perforator Assembly, RAB6121BB Only

Perforator Assembly, RAB6122BB Only

Perforater Assembly, RAB41238B Only

Perforator Assembly, RAB&124BB Only

Printed Circuit Cord Assembly, Perforator Drive

Printed Circuit Cord Assembly, Perforator Logic
(RABS12XBB~/66~/550/UXXX, Only)

Printed Circuit Card Assembly, Perforctor Logic
(RABS12XBB~/66-/551/UXXX Only)

Printed Circuit Card Assembly, Rzoder Cord

Printed Circuit Card, Power Supply

Rectifier, Bridge, MDA 980-2

Roller, Platter Drive

Switch, Rocker, ON=-OFF, Chicago Switch $-3088

Switch, (ON)~-NONE-ON, C&K 12823X36

Switch, (ON)-OFF«(ON), C&K 5205Z3BX36

Switch, ON-NONE-ON (DUP) C&K L21Z3X36
(Duplicator 012 Option Only)

Switch, Supply Error, Microswitch, 311Mé&8~H4

Switch, Low Tape, Microswitch, 311SM723~H4

Switch, SPDT, Cherry, E61-00K

Switch (ON}=-OFF-(ON), C&K L25EX34

Transistor, Motorola MJ4033

REMEX Reference
Part No. |Quantity Designation
e e e

704022-103 1 CR1
705710-128 3 F101
705710=139 3 F101
705725-110 3 Fi=-F?
705725-102 2 Fl
705725-112 2 F2, F4
705725-110 2 F3
713071-138 3 DS1
715070-125 1 DS1
715071-141 3 Ds2
111730-001 | 1
111730-002 1
111975-001 1
111975-002 i
111831=001 1 PC2
111821-00t1 i PC3
111821-002 1 PC3
110801-003 1 PC4
1134681-001 ] 1 PC5
704005-143 i BR101-BR103
111814-001 i
715055-151 1 S1
715043-112 ] §2
715063~114 1 $3
715063=111 t 54
715058-125 1 . S&,57
715058-127 1 S8
715058-120 ] §9
715043-104 i S10
704204-131 1 Qi01, Q102
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.,

Table 7-2. Recommended Spare Parts, RAFS12XBB

Description and Manufacturer's
Part No.

REMEX
Part No.

Quantity

Reference
Designation

o e e |

Diode, Zener, IN454] 704022-103 1 CR1
Fuse, 4A, Slow Blow (100, 113, 127 VAC Operation} |705710-128 3 F101
Fuse, 2A, Slow Blow {220 to 240 VAC Operation) 705710-13¢% 3 F101
Fusz, 2A, Perforator Card 705725-110 3 F1-F$
Fuse, 1/4 A, Power Supply Card 705725=102 2 Fl
Fuse, 4A, Power Supply Card 705725-112 2 F2, F4
Fuse, 2A, Power Supply Cord 705725-110 2 F3
Lamp, 14V, Chicago Miniature 362 715071-138 2 DS1
Lamp, 5 V, REMEX Specification 715071-141 1 ps2
Perforator Assembly, RAF4121B8 Only 111730-001 ]
Perforator Assembly, RAF412288 Only 111730002 |
Printed Circuit Card Assembly, Perforator Drive 111831-001 ] PC2
Printed Cirguit Card Assembly, Perforator Logic 111821-001 i PC3
(RAF412XBB~/66=/550/UXXX Only)
Printed Circuit Cord Assembly, Perforator Logic 111821-002 1 PC3
(RAF612XBB~/56~/551/UXXX Only)
Printed Circuit Card Assembly, Reader Cord 110801-003 1 PC4
Printed Circuit Card Assembly, Fower Supply 113681-001 | PC5
Rectifier, Bridge MDAP80~2 704005-143 1 BR1G1-BR103
Switch, Rocker, ON-CFF, Chicago Switch 5-3088 715055-151 1 S1
Switch, (ON)=OFF~{ON), C&K 5205Z3BX34 715063~114 1 53
Switch, ON-NONE-ON (DUF) C&K L21Z3X34 715063~111 2 54
(Duplicator 013 Option Only)
Switch, SPDT, Micro X492685M 715058-126 1 S8
Switch, SPDT, Cherry, E41-00K 715058-120 1 59
Switch (ON)-OFF-{ON), C&K L25EX34 715063-104 1 S10
Transistor, Motorola, MJ4033 704204~131 1 Q101, Q102
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR PQSSIBLE PART NUMBER CHANGES.

Table 7-3, Ports List RAB&12XBB

Description and Manufacturer's REMEX Reference
Part No. Part Ne. |Quantity Designation
Top Assembly RABAT2XEB 113704001 1 Ref,
Bracket, Punch Support 113748001 1 7-8;2
Cable Assembly, Power Supply 113754001 ] (P&, P16,P18)
Connector, Housing, White, 15 pin 706510-226 1 7-6;P6
- Molex 09-50-7151
Connector, Mousing, Red, 3 pin 706510-300 2 7=6;F18
Molex 09-50-7031
Connector, Housing, White, 24 pin 706500-268 ) 7-6;P16
Molex P (03~062241)
Centact, Connector, Female, Molex 08-30-0106 |7048530=137 18 {P6, P18}
Contact, Connector, Male, Molex 02-046-2103 706530-157 | 18 (P14)
Chad Box Assembly 113523-001 ! 7-8:;3
Chassis Assembly 113688-001 1 Ref, Fig. 7=4
Bracket Chad Box 112084-001 1 7~b:7
Cable Assembly, Punch Supply 113746~001 1 (P17)
v Connector, Housing, White, 3 pin, 704510-258 1 7=6;P17
Mo lex 09-50=-7031 . :
Cennector, Transistor, Motorola MK=15 706515-145 i
Contact, Connector, Molex 08-50-0104 706530-137 3 (P17
Chassis 113686-001 | 7-6;6
Cover, Bottom, Chad Box 112531=001 ] 7-6;9
Diode, Zener, IN454] 704022103 1 7=6;CR1
Guide, P.C. Cord, Unitrack RAD&875 716053-151 é 7=6;1
Insulater, RCA495320 715019-115 1 {CR1)
Power Supply Chassis Assembly 113680-001 1 Fig. 7=7;Ref.
Bracket, Capacitor, STM FCMR 715045-103 1 (€102)
Bracket, Capacitor, Sangamo DCM=05 715045123 ] (C103)
Bracket, Capacitor, Sangamo DCM-06 715045-104 2 (C104,C105)
Cable Assembly, Power Supply 113752-001 1 (J16/P106)
Connector, 24 pin, white Molex 03-04-1241 |706510-302 1 J1s
Connector, 18 pin, white Molex 09-50-7181 [704510-321 1 7-7:P106
Contact, Connector, Female,
Molex 02-06-1103 706530-154 18 {J14)
Contact, Connector, Female,
Molex 08-50-0106 706530-137 1 18 "~ (P106}
Cable Assembly, Fan 113713-001 i 7=7:(M1)
Contact, Female, Push On, Amp 350808-1 715005-138 2
Contact, Male, Molex 05-02-0048 706530=-171 2
Capacitor, 21,000 pf, Electrolytic 702313-104 1 7=7;C102
TM714C40CC213(71YZ30CC213)
Capacitor, 5,900 pf, Electrolytic : 70231 7-11¢9 1 7-7:C103
STM21€ 75 JC592
Cepacitor, 2,500 pf, Electrolytic 702317-118 2 7=7:C104,C105
STMPIC75HC 252
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES QRDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-3. Parts List RABS12XBB (Confinued)

Description and Manufacturer's REMEX Reference
Part No. Part No., [Quantity Designation
e —————— e ___—— e
Chassis 113679-001 1 7=7;2
Connector Assembly, A.C. Input 113741-001 1 (J15)
Connector, Housing, 3 pin, 706510-294 2 7-6;115
Molex R (03-06-1031)
Contact, Connector, Femeale 706530-136 2 (J15)
Molex 02-06~-1103
Contact, Male, Molex 05-02-0047 706530-171 2 (s1)
Connector, 5 pin, Molex 07-01-7051 706520-116 1 7=7;TB101
Decal 113044-002 1 (TB101}
Fan Assembly 111844-001 ] (M1)
Bracket, Support 111824-001 ) (M1)
Fan, Howard 3~15=-4450 716002-121 ] 7=7; M1
Guard, Finger, Howord 4-182-033 716002-122 1 (M1)
Fuseholder, Littlefuse 342~038L 705750=116 ] 7=8:(F101)
Heat Sink Assembly 113755-002 ] (P104/Q101)
Connector, Housing, 4 pin 704510=-248 1 7-7;P104
" White, Molex 09-50-7041
Contact, Connecior, Female 704530-137 3 (P104)
Molex 08-50-0104
Heat Sink 111835-001 1 {@101)
insulator, RCA 495320 715019=115 | {Q101)
Polarizing Key, Molex 15-04-0219 706540149 1 {(F104)
Tronsistor, Motorola MJ4033 704204-131 i 7=7;Q101
Heat Sink Assembly 113755-003 i (P105/Q102)
Connector, Housing 4 pin 706510-259 1 7=7;P105
Yellow, Molex 09~50~-7041
Contact, Connector, Female 706530=137 3 (P105)
Molex 08=50~0106
Heat Sink 111835-001 I (Q102)
fnsulator, RCA 495320 715019=115 | (@102)
Polarizing Key, Melex 15-04-0219 706540=149 ] (P105)
Transistor, Motorola MJ4033 704204-131 1 7=7:Q102
Lug, Terminal, No. 10, Amp 31887 715005-110¢ 12
Lug, Ring, Neo. 8, Gen, Cem, 5706-C 715000-102 1 7=7:E2
Plate, Connector 113712-001 1 7=6;14
Printed Circuit Cord Assembly, Power Supply, 113481-001 i 7-14:PC5
See Table 7-9 for compenent listing
Power Filter, A.C. Corcom 4EF1-El 702250-111 1 7-8;FL101
Rectifier, Bridge, MDA980-2 704005-143 3 7-7;8R101-BR103
Resistor, 75 ohm, 50W 701187=5R0 1 7=7;R101
Resistor, 0.5 ohm, 10W 701146R-500 1 7=7;R102
Terminal, Faston, Amp 2-350800-2 715005-143 2 (Fm]g’
Transformer Assembly 113728001 ] (T101/P103)
Connector, Housing, Black, 15 pin 706510-269 1 7=7;P103
Molex 09-50-7151 :
Contact, Connector, Molex 08-30-0106 706530=~137] 15 (P103)
Key, Polarizing, Molex 15-04~0219 706540-149 | (P103}
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR QF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Takble 7-3. Parts List RAB612XBB (Continved)

Description and Manufacturer's REMEX Reference
Part No. Part Neo. |Quantity Designation
[ e — e e e e

Lug, #3 Amp 31888 715005-102 1

Lug, Molex 05~02-0047 706530-171 é

Lug, ring, No, 10, Amp 31887 715005-110 9

Terminal, Fasfon, Amp 2-350804~2 715005-145 4

Tronsformer, REMEX Specification 703010-147 1 7-7;T101
Spring, Chad Box 111813-003 1 7-8;1

Connector Assembly, Power Switch 113756~001 1 {P15)
Housing, Connector, White, 3 pin 706500-~2564 1 7-4;P15
Molex P1 (03-06-2032)

Contact, Connector, Male, Molex 02-06-2103 706530-157 2 (P15)
Terminal, Lug, Faston, Amp 2-350800-2 715005-143 2 (S1)
Decal, Caution, Step Motor 113402001 1 7=8;10

Decai, Transformer Voitages 111933=004 i 7=8;8
Decal, Waming, Hazard 110884-001 1 7-8;9
Decal, Punch Lub 110388~001 1 7=8;12
Decal, Tape Load Path 109817-001 1 7-8:5
Decal, Nomeplate, Patent Pending 108547-000 1 7=8;11

Decal, 1.D. 716018-113 1
Deck Assembly, Tope Supply 113750-001 1 7=3;Ref.
Arm Assembly, Tape Supply 112330001 1 Ref,
Arm, Tape Supr ly 110387002 1 7=3;1
Axle, Tape Roller 109084001 1 7=5;2
Spacer, Amaton 8515-A~04632-1B 715030-219 1 7-5;5
Tape Reller 104802-002 ] 7-5;3
Arm Tape low 110387-003 1 7-5;6
Axle, Tape Roller 109084-001 2 7=5;7
Bracket, Catch 112459-001 i 7-5:10
Bumper, Rubbercraft 9114 715021~115 2 7=5;11
Cable Assembly 112024~001 ! (P9)
Connector, Housing 12«pin 706510-244 1 7-5;P%
Brown, Molex 09-50~7121
Contact, Female, Molex 08-50-0104 706530-137 1 10 {P9)
Clomp, Cable, Thomas/Belts TY=-53A 715040-155 1
Clip, Low Tape Arm, Bussman 715045-152 1 7-5;12
681-15 BW~801 :
Deck, Tope Supply 113749-001 i 7-5;13
Grommet, General Cement 1043 715020-103 1 7-5:14
Grommet, General Cement 10431 715020-115 1 7=3;15
Motor Assembly, Platter Drive 1120046-001 i 7=5;16
Arm, Platter Drive 111749-001 1
Motor, Platter Drive, REMEX Specification 715073=205 i 7=3;04
Roller Drive 111814~1 1
Platter Assembly 109580-002 1 7=6;1

7-4
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT,

ALWAYS REFER TO ADDENDUM

AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-3. Parts List RABS12XBB (Continued)

Description and Manufacturer's
Part No,

et ———— e e e e e )

Hub, Platter
Ball, 0,375 dig, stainless
Spring, Hub
Ring Retainer, Truarc 5100-37 MF
Ring Retainer, Truore 5144=-18
Roller, Tape
Roller, Tape
Shaft, Low Tape Arm
Shaft, Platter
Spacer, 3/8 x 1/2 x .020, P.I.C. B3-10
Spacer, Tape Roller
Spring, Extension, Lane Spring Co, 179-B
Spring, Extension, Lee LE-022B-0 (MW)
Spring, Low Tape Am
Switch, SPDT, Microswitch 3115Mé68-H4
Switch, SPDT, Microswitch 3113M723-H4
Froni Panel Assembly
Fastener, Pushbutton, South co 34-10-~101-10
Frame, Lower Cover
Handle
Handle Assembly
Handle
Spacer, 0.375 Q. D, x.1,25 long
Amatom 8523-A~-0832-2A
Strip
Herness Assembly, Front Panel
Connector, Housing, Green, 12~-pin
Melex 09-50-7121
Ceonnector, Housing, Yellow, 12-pin
Molex 09=50-7121
Connector, Housing, White, 4-pin
Molex 09-50-7041
Connector, Housing, White, 24=pin
Molex R1 (03-06-1242)
Contact, Female Molex 08-50-0106
Contact, Female, Molex 02-04~-1105
Switch Plate Assembly
Bezel, C&K B87888-2
Lamp, 14V, Chicogo Miniature 362
Lamp Holder, C&K 54600
Lens, Orange, PERF STATUS C&K B7952-04
Plate, Switch
Rocker Cap, FEED/DELETE C&K 7922-]
Rocker Cap, REWIND C&K 7922-1

REMEX
Part No.

110386~-001
716014-104
109452-002
715025-114
715025-142
104802-002
112407~001
112005-001
109568-001
715030-174
112007-001
714090-119
714090-143
112155-001
715058-125
715058-127
113720-001
713656~122
110440-002
110929-003
113770-001
113769001
115030235

112490-002
113743=-001
706510-245

706510-254
706510~268
706510-296

706530~137
7086530-169
113635-003
715063-201
715071138
715072-109
715072-111
113640-Q01
715063-320
715063-330

Quantity

25
22

R I Y Y e i 1 e

— e —————________{

Reference
Designation

7=4;P8

7=4;P12
7=4;P13
7=4;P14

{P8,P12, P1 )
(P14)

(DS1,52,53)
DS1
(DS1)
(DS1)
7-4;3
DS1
(é2) )
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT,

ALWAYS REFER TO ADDENDUM

AT THE REAR QF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES,

Table 7=3. Parts List RAB812XBB (Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No. |Quantity Designeation
m —
Switch, Rocker ON=-OFF (Power) 715055-151 1 7=4:51
Chicago Switch $-3088
Switch, (ON}=NONE-ON (Rewind) 715063-112 1 7=4;52
C&K L28Z3X36
Switch, (ON)=OFF-(ON) (Feed/Delete) 715063-114 1 7-4,83
C&K 5205Z3BX36
Terminal, Lug, Quick Connect, Amp 60972-2 715005-126 2
Terminal, Lug, Quick Connect, Amp 414541 715005~137 5 (82, 83)
Terminal, Amp 350808-1 715005-138 9 (TB2)
Terminal Strip, & terminals Kulka 511-6=-KT11- |715010-148 1 7-4:TB2
K712
Insert, Color, Black 110441-004 ]
Marking Strip, Kulka MS=411-4 715007-132 1 {TB2)
Motor Assemgly, Rewind 110987-001 1 (M3)
Bar Retaining 110989-002 1 7-3;3
Hub 110998-001 | 1 7-3:4
Moter, Rewind, REMEX Specification 7150751468 I 7=4:M3
Plate, Back 110973-001 1 7=3;5
Plate, Shadow 111120-001 i 7-3;7
Post 111009=001 1 7=3;6
Spacer 111008-001 1 7-3;8
Panel, Front ) 113716-003 1 7=3;2
Plate, Reader Mounting, Lower 112341-001 ! 7-4;5
Plate, Reader Mounting, Upper 112341-002 ] 7-4;2
Reader Panel Assembly 111980-001 | Ref. Fig. 7-1
Cover Assembly 111819-001 ! 7=1;1
Gasket, REMEX Specification 715018-104 1 7=1,;22
Heat Sink 110448-001 1 7-1:11
Insert Color, Black 110441-005 ] 7-1;14
Lamp, 5V, REMEX Specification 715071-141 ] 7=1;D82
Light Source, Fiber Optics 112297-001 1 7=1;20
(P)
Motor Assembly, Reader 110473-003 1 7=1;M2
Connector, Housing, Yellow 708510-221 ] | 7=d4;P7
Molex 09-50~7051
Contact, Molex 08-50-0101 706530-138 i (P7)
Collar 1108646-001 1 7=1;10
Collar, Spring 110869-001 1 7-1;4
Damper Assembly 110867-001 1 7-1;9
Face Plate _ 111384~001 1 7-1;7
Motor, Stepper, REMEX Specification 715075-176 1 7=1;M2
Plate, Friction 111385-~001 ] 7-1;8
Spring, Lee 1C~032D-1 (MW) 714090-136 i 7-1;5
Panel Reader 112137=001 1 7=4;3
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7=-3, Ports List RABS23XBB (Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No. |Quantity Designation
WW
Readhead Mechanism Assembly 113171001 1 7-1;13
Bezel, Black, C&K B7888-2 715063-201 1 {510
Cap, Rocker < >, C&K 7922-1 715063-319 1 (810
Clamp, Cable, Weckesser A-30 715040-139 1
Connector, Housing, Orange 7046510~223 1 7«4;P10
Meolex 09-50-7081
Contact, Connector, Maolex 08~50-0103 706530-137 7 (P1C)
Frame, Lower Cover 110440-005 ] 7=1;15
Ground Plate Assembly 112423-001 ] 7-1:19
Mechanism Assembly 113170=-001 1 7=1;13

The fellowing parts along with Figure 7-2 are
listed for reference only, It is recommended

that the entire 113170~001 assembly be re="

placed as a complefe unit,

Actuafor, Assembly 110769-Q01 1
Cam Tape Guide 110438~001 |
Door Mechanism Assembly 110720-002 1
Grounding Strap Assembly 110762-001 1
Ring, Retainer, Truarc 5103-25 715025-148 1
Slide . 110432-001 1
Spring, Associate Spring 714090-127 '
E0094~014-0620M
Readhecd Assembly 113(1 6;8-—001 1 7-1;16
P
Connector, Red, Meolex 09~50-7121 706510-224 1 7-4;P11
Contact, Molex 08-50-0101 706530-138 | 10 (P11)
Switch, SPDT, Cherry, E&61-00K 715058120 | 1 721,59
Switch (ON)=OFF-{ON), C&K L2Z5EX36 715063-104 1 7-1;510
Tape Guide, Fixed 112329-001 1 7=1;2
Tape Guide Assembly, Upper 112407001 1 7=1:18
" Sleeve 112319-001 1 7=1;21
Sprocket, REMEX Specification 716057-102 1 7=1;12
Spacer, Tape Blade, NAS43DDO0-8 715030-138 2 7=3;13
Tape Blede 111982-001 1 7=3;14
Fuse, 4A, Slow Biow {100, 115 or 127 VAC operation) 705710-128 i 7-8:F101
Fuse, 2A, Slow Blow (220 to 240 VAC operation) 705710-139 i 7=3;F101
Grommet, Hartwell HNSG-53-1 713654~124 i 7-8:13
Kit of Parts, See Table 1=1 fer contents - 113724-001 i
Perforator Assembly, RAB4121BB, Only 111730001 i 7-8;4
Perforator Assembly, RAB6122BB, Only 111730-002 ] 7-8;4
Perforator Assembiy, RAB6123BB, Only 111975-001 | 7-8;4
Perforator Assembly, RAB6124BB, Only 111975-002 1 7=8;4
Plunger, Hartwell H323=3-4~1 713656=123 1 7-8:14
Printed Circuit Card Assembly, Master 111901-001 7-6;PC1

Interconnect,  See Table 7-5 for component listing.

112670~094A 7=9



NQTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-3. Parts List RAB623XBB (Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No. [Quentity Designation
Printed Circuit Card Assembly, Perforator Driver, 111831-001 ] 7~8;PC2
See Table 7-6 for component listing,
Printed Circuit Card Assembly, Perforater Logic. 111821=XXX 1 7-8:PC3
See Table 7-7 for component listing and dash
number configuration, :
Printed Circuit Card Assembly, Reader Card, 110801-003 1 7-8:PC4
See Table 7-8 for compenent listing.
Spacer, Nylon, Weckesser SP-41 715030~173 2
Strap, Retaining, P.C. Cards 112465-001 1 7-8;12
Tape lC-}t.lic:ie Assembly, RAB4121BB and RAB4122BB | 112411-001 1 7-1,17
On
Tape Guide Assembly, RABG1238B ond RABS12388 | 112411-002 | 1 7-1.17
Only
OPTIONS (See Table 1-3)
Desk Top Enclosure (003 Option)
Kit-Desk Top Assembly, Block 112175-005 1
Brace 113612-001 1
Bracket, Mounting, Side Plate, Left 112177-003 i
Bracket, Mounting, Side Plate, Right 112177-004 1
Cover, Black 112178=-001 |
Foot, Rubber, Rubbercraft 9102-R 715021-121 4
Hinge 112179-001| 2
Panel, Rear, Black 112180-003 1
Plate, Side, Laft 112176-001 1
Plate, Side, Right 112176-003] |
Desk Top Enclosure (001 Option)
Kit=-Desk Top Assembly, Grey 112175-006 1
Brace 1134612-001 1
Bracket, Mounting, Side Plate, Left 112177-003 1
Bracket, Mounting, Side Plate, Right 112177004 1
Cover, Grey ‘ 112180-004 1
Foot, Rubber, Rubbercraft 2102-R 715021=121 4
Hinge 112179-001 2
Panel, Rear, Grey 112180-004 ]
Piate, Side, Left 112176-002 1
Plate, Side, Right 112176-004 1
Duplicator Option (013 QOption) RABS12XBR
Replace Hamess assembly 113743=001 with the follow
fo ﬁowing: .
Harness Assembly, Duplicator QOption 113768-001 ]
Bezel, C&K B7888~2 715063-201 3
Connector, Cannon DB=25P 706500-231 I Pl
7=10 112670-094A




NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TQ ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR PQSSIBLE PART NUMBER CHANGES.

Table 7-3. Parts List RAB623XBB {Continuad)

Description and Manufacturer's REMEX Reference
Part No. Part No. [Quantity Designation
%
Connecter, Cannon DB-«25S 706510-211 1 P2
Connector, Housing, Green, 12-pin 706510=-245 i P8
Molex 09-50-7121
Connector, Housing, Yellow, 12-pin 706510-254 1 P12
Molex 09-50-7121
Connector, Housing, White, 4-pin 706510-268 1 P13
Molex 09-50-7041
Connector, Housing, White, 24~pin 706510294 1 P4
Molex R1 (03-06-1242)
Contact, Female, Malex 08-50-0106 706530-137] 25 {P8,P12,P13)
Contact, Female, Molex 02-06-1105 706530-169 | 22 (P14)
Hood Assembly, Connector, Amp 205718-1 706540~147 2 (P1, P2}
Lamp, Indicator, 14V, Tec-Lite MC=D=3-2182 715070-125 1 D31
Plate, Switch 113640004 1
Rocker Cap, REWIND, C&K 7922-1 715063~330 1 - (82)
Rocker Cap, FEED/DELETE, C&K 7922-1 715063-320 i {(83)
Rocker Cap, DUP, C&K 7922~1 715063-318 ] (54)
Screw Lock Assembly, Male, Cannon D-20419-18 | 706540-124 2 (P!, P2)
Switch, Rocker, ON~-COFF, (POWER) 715055=-151 1 S
Chicago Switch 5~3088
Switch, (ON)=NONE-ON (REWIND) 715063-~112 1 82
C&K L28Z3X36
Switch, (ON)~OFF-(ON) (FEED/DELETE) 715063~114 1 §3
C&K 5205Z3BX36
Switch ON=-NONE-ON (DUP} C&K L21Z3X36 715063-111 ] 54
Terminal Lug, Push-On, Amp 60972-2 715005~126 2
Terminal Lug, Amp 61454=1 715005-137 9 (52, 3, S4)
Terminal Lug, Amp 350808-1 715005-1188 13 TB2
Terminal Strip, & terminals Kulka 511=é- 7150101 1 TB2
KT11=-KT12
Add Inverter Module 111307-001 to Pane! Assembly 111307-001 1 Al
113720~001
Terminal, Lug, Amp 350808-1 715005-138 3 (A1)
Chassis Slide Kir, 3/8" x 22" 112397=001 1
Slides with brackets & hardware 716025-116 1
Screw B.H.M 8-32 x 5/16" 709031-505 )
Screw R, H.M 10-32 x 1/4" 709021-804 8
Washer, Flat #10 713521-308 8
Washer, Lock, #10 713541-306 8
Tape, 1000 ft. roll 715200-002 ]
112670-094A 7-11/7-12
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Figure 7-1. Reader Panel Assembly 111980-001,
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Figure 7-2. Mechanism Assembly 113170-001.
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT,

ALWAYS REFER TO ADDENDUM

AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES,

Table 7-4, Parts List RAF612XBB.

Reference

Description and Manufacturer's REMEX
Part No. Part No, |Quantity Designation
_—_——— =ﬂﬁ
Top Assembly, RAF&12XBB 113705-001 1 Ref,
Bracket, Punch Support 113748-001 ] 7-11;5
Cable Assembly, Power Supply 113754~001 1 (P6, P15, PIB)
Connector, Housing, White, 15 pin 706510-224 1 7-11;P6
Molex 09-50-7151
Connector, Housing, Red, 3 pin 706510300 1 7-11;P18
Molex 09-50-7031
Connector, Housing, White, 24 pin 706510-233 ] 7=11:P16
Molex P (03-06-2241)
Contact, Connector, Female, Molex 08=-50-01~ | 706530-137| 18 (P6, P18)
0106
Contact, Connector, Male, Molex 02-06-2103 706530-157}) 18 {P16)
Chad Box Assembly 113523-001 1 7-12;1
Chassis Assembly 113687-001 1 Ref. Fig. 7=11
Bracket, Chad Box 111990-001 1 7-11;7
Cable Assembly, Punch Supply 113746-001 1 (P17)
Connector, Housing, White 706510-258 1 7-1Y;P17
3 pin, Molex 09-50-7031 '
Connector, Transistor, Motorola MK=15 706515-145 1
Contact, Connector, Molex 08-50-0106 706530~137 3 (P17)
Chassis 113686-001 1 7=11;6
Cover, Brocket, Botiom, Chad Box 112592-001 1 7-11;9
Diode, Zener IN4561 704022-103 i 7-11;CR1
Guide, P.C. Coard, Unitrack RAD6875 716053-151 6
Insulator, RCA 495320 715019-115 1 (CRT)
Grommet, Hartwell, HN5G=53-1 713656~124 2 7=-11;10
Plunger, Hartwell, H323-3-4~1 713656-123 2 7-11;:11
Power Supply Chassis Assembly 113680-001 1 Ref, Fig. 7-7
Bracket, Capacitor, STM FCMR 715045-103 ] {C102)
Bracket, Copacitor, Sangamo DCM-05 715045-123 ] (C103)
Bracket, Capacitor, Sangamo DCM-06 715045-106 2 (C104,C105)
Cable Assembly, Power Supply [ 113752-001 1 (J16/P108)
Connector, 24 pin, whife 706510-302 1 7-11;]16
Molex 03-06~1241 '
Connector, 18 pin, white, Melex 09-50-7181 | 706510-321 ] 7-7;P106
Contccg,os(.'onnector, Female, Molex 02- 706530-169 18 (J16)
06~1
Cogracf Connector, Female, Molex 08-50- 706530-137( 18 (P104)
106
Cable Assembiy, Fan 113713-001 ] 7=7;{M1)
Contact, Female, Push On, Amp 350808-1 715005-138 2
Contact, Male, Molex 05-02-0048 706530-171 | . 2
7_?2 112670=-094A




NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES,

Table 7-4, Parts List RAF612XBB (Confinued)

Description and Manufacturer's REMEX Reference
Parf No. Part Ne. |Quantity Designation
ww
Capacitor, 21,000 f Electrolytic 702313-104 1 7-7;C102
™ 714C40CC2 "(71YZ30€C213)
Capacitor, 5,900 uf, Electrolytic 702317~119 1 7-7;C103
STM 91C751C592
Capacitor, 2,500 pf, Electrolytic 702317-118 2 7-7;€104,C105
STM 91C75HC252
Chassis 113479-001 1 7=7:2
Connector Assembly 113741-001 ] {J15)
Connector, Housing, 3 pin 706510-294 1 7=-11; 1§
Molex R(03-06-1031)
Contact, Connectfor, Female 706530-1534 2 (J15)
Meolex 02-06~1103
Contact, Male, Molex 05-02-0047 706530-171 2
Connector, 5 pin Molex 07-01-7051 706520-116 1 7=7;TB101
Decal 113044~002 1 (TB101)
Fan Assembly 111844-001 ] {M1)
Bracket, Support 111824-001 1
Fon, Howard 3-15-4450 716002-121% 1 7=7:M1
Guard, Finger, Howard 6-182-033 716002-122 1
Fuseholder, Littlefuse 342-038L 705750-116 i (F1Q1)
Grommet, 0.250 ID 715020-132 1
Grommet, 0,688 ID 715020-131 1
Heat Sink Assembly 113755-002 | (P104/C101)
Connector, Housing, 4 pin 706510-268 1 7=7;P104
White, Melox 09=-50-7041
Contact, Connector, Female, 706530-137 3 (P104}
Melex 08~50~0106
Heat Sink 111835~001 ] (Q101)
Insulator, RCA495320 715019=115 I (Q101)
Polarizing Key, Molex 15-04-0219 706540-14% | {P104)
Transistor, Metorola, MJ4033 704204-131 1 7-7;Q101
Heaf Sink Assembly 113755-003 i (P105/Q102)
Connector, Housing, 4 pin, yeilow 706510-259 1 7=7;P105
Mo lex 09-50-7041 ’ .
Contact, Connector, Female, 706530-137 3 (P105)
Molex 08-50-0104
Heot Sink 111835-001 1 (Q102)
Insulator, RCA 495320 715019-115 | (Q102)
Polarizing Key, Molex 15-04-0219 706540-149 i (P105)
Transistor, Motorofa, MJ4033 704204-131 i Q102
Lug, Terminal, No. 1C, Amp 31887 715005-110{ 12
Lug, Ring, No, 8, Gen. Cem. 5706~-C 715000-102 1 7=7;E2
Plate, Connector 113712001 1 7-11;14
Printed Circuit Card Assembly, Power Supply. 113681001 1 7=14;PC5
See Table 7-9 for component listing.

11246700944
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM

AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7=4, Parts List RAFS12XEB (Continued)

Spring, Chad Box
Decal, Patent Pending
Decal, 1.D.

Decal, Punch, Lube

Front Panel Assembly

Hondle

a1

Description and Manufacturer's REMEX Reference
Part No. Part No. |Quantity Designation
Power Filter, A.C. Corcom 4EF1-E1 702250-111 1 7=12;FL101
Rectifier, Bridge MDA 980-2 704005-143 3 7-7;BR101-BR103
Resistor, 75 ohm, 50W 701187-5R0 1 7-7;R101
Resistor, 0.5 ohm, 10W 701160-0R5 1 7=-7;R102
Terminal, Faston, Amp 2-350800~2 715005-143 2
Transformer Assembly 113728001 1 (T101/P103)
Connector, Housing, Black 706510-269 1 7=7;P103
15 pin, Molex 09-50-7151
Contact, Connector, Molex 08-50=-0104 706530-137] 15 {P103)
Key, Polarizing, Molex 15-04-0219 706540-149 1 (P103)
Lug, #8 Amp 31388 715005-102 ]
Lug, Molex 05-02-0047 704530-171 )
Lug, ring, no. 10, Amp 31887 715005-110 9
Terminal, Amp 2-350+804-2 715005-145 4
Transformer, REMEX Specification 703010-147 i 7=7;T101
111813-003 1 7=12:2
108547-000 1 7=12;11
716018~113 1
Decal, Cauticn Step Motor 113402-001 1 7-12;10
Decal, Transformer Voltages 111933-004 1 7-12;8
Decal, Waming, Hazard 110884~001 1 7=12;%
110388-001 i 7-12;12
Connector Assembly, Power Switch 113756-001 |
Housing, Connector, White, 3 pin 706500-264 1 7=10;P15
Molex P1 (03-06-2032)
Contact, Connector, Male, Molex 02-06-2103 706530-157 2 (P15)
Fanfold Tank Assembly, Left 112862-001] 1 7=%;10
Deflector, Fanfold Tepe 110777-001 1 79,7
Plate, Back, Fanfold, Left 110446003 1
Tank, Fonfold, Lefi 110445-001 1
Fanfold Tank Assembly, Right 112862-002 ] 7=9:6
Deflector, Fanfold Tope 110777-001 ] 7-9:7
Plate, Back, Fanfold, Right 1104446-004 i
Tank, Fanfold, Right 110445-002 1
113718-001 ] Ref. Fig. 7-9
Fostener, Pushbutton, South Co, 34=10-101-10 713656=122 2 7=9;1
Frome, Lower Cover 110440-002 1 7=9;8
110929-003 ] 7-9:11
Harness Assembly, Control Switches 113744-001 1 (P8,P12,P13,P14)
Connector, Housing, Green, 12-pin 706510-245 1 7=-10;P8
wolex 09-50-7121 '
Connector, Housing, Yellow, 12-pin 706510-254] 1 7-10;P12
Molex 09=50-7121 .
Connector, Housing, White, 4-pin 706510-2468 | 7-10;P13
Molax 09-50-7041
Connector, Housing, White, 24=pin 706510-296 1 7=10;P14

Molex R1 (03-06-1242)

7=24
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT,

ALWAYS REFER TO ADDENDUM

AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.
Table 7-4. Parts List RAF612XBB {Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No. |Quantity Designation
Contact, Female, Molex 08-50-0106 706530-1371 25 (P8, P12, P14)
Contact, Female, Melax 02-06-1105 706530-169| 22 {P14)
Switch Plate Assembly 1134635-002 1
Bezel, C&K B7888-2 715063=201 2 (DS1,S3)
Lemp, 14V, Chicage Miniature 362 715071=138 1 7=10;D81
Lompholder, C&K 5400 715072-10% 1 (DS1)
Lens, Oronge, PERF STATUS 715072-111 i (DS1)
C&K B7952-04
Plate, Switch 113640-002 1 7-10;3
Rocker Cop, FEED/DELETE 715063-320 1 (53)
C&K 7922-1
Switch, Rocker ON=OFF (Power) 715055-151 i 7=-10;81
Chicago Switch $-3088
Switch, (ON)-QFF=(ON)(Feed/Delete) 715063-114 1 7-10;53
C&K 5205Z3BX34
Terminal, Lug, Quick Connect, Amp 614541 715005-137 3 (§3)
Terminal, Amp 350808~1 715005-133 9 - {TB2)
Terminal Strip, 6 Terminals 715010-148 1 7-10;TB2
Kulka 511-6=-KT11-KT12
Insert, Color, Black | 110441-004 ] 7=%;9
Marking Strip, Kulka MS-411=4 715007-132 1 (TB2)
Pane!, Front 113717-003 1 7=9:12
Plate, Reader Mounting, Lower 112341-001 1 7-10;5
Plate, Reader, Mounting, Upper 112341-002 1 7=10;2
Reader Panel Assembly 111980-001 1 Ref, Fig. 7-1
Cover Assembly 111819-001 1 7=1;1
Gasket, REMEX Specification 715018-104 ] 7-1;22
Heat Sink 110448-001 1 7=1;11
Insert Celor, Black 110441-005 1 7=1;14
Lamp, 3V, REMEX Specification 715071-141 ] 7-1;D52
Light Source, Fiber Optics 112(2‘;;7—001 1 7=1;20
P
Motor Assembly, Reader 110473-003 1 (M2)
Connecior, Housing, Yeflow 706510=-221 I 7-10-27
Mo lex 09-50-7051 :
Contact, Molex 08-50-0101 706530-138 i (P7)
Collar 110866~001 1 7=1:10
Collar, Spring 110869-001 i 7-1:4
Damper Assembly 110867-001 i 7=1;9
Face Plate 111386-001 1 7=1;7
Motor Stepper, REMEX Specification { 715075=176 1 7-1;M2
Plate, Fraction 111385-~001 i 7-1;8
Spring, Lee LC~032D~1 (MW) 714090-134 1 7=-1:5
Panel, Reader 112137-001 ] 7=10;3
112670-094A 7=25




NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR QOF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES,

Table 7-4. Ports List RAF512XBB (Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No. |Quantity Designation
m e e e
Readhead Mechanism Assembly 113171-001 1 7=1;13

Bezel, Black C&K B7888~2 715063-201 ] (S10)
Cop, Rocker < >, C&K 7922-1 715063=-319 ] (510)
Clomp, Cable, Weckesser A-30 715040-139 ]
Connector, Housing, Orange 706510-223 1 7-10;P10

Molex 09-50-7081
Contact, Connector, Molex 08-50-0103 706530-137 7 (P10)
Frame, Lower Cover 110440-005 1 7-1;15
Ground Plate Assembly 112423-001 1 7-1;19
Mechanism Assembly 113170-001 i 7-1;13
The following parts along with Figure 7-2 are
listed for referance only. It is recommended
that the entire 113170001 assembly be re-
placed os a complete unit.

Actuator, Assembly 110759-001 1

Cam, Tape Guide 110438-001 1

Door Mechanism Assembly 110720-002 |

Grounding Strap Assembly 110762-001 ]

Ring, Retainer, Truorc 5103-25 715025~148 1

Slide 110432-001 ]

Spring, Associate Spring 714090-127 1

EQQ94-014~062M -

. Readhead Assembly 113168-001(P) 1 7-1;16
Connector, Red Molex, 09-50~7121 706510-224 1 7=10;P11
Contact, Molex 08~50-0101 706530-138{ 10 (P11}

Switch, SPDT, Cherry, E41-00K 715058-120 ] 7-1;89
Switch (ON)-OFF-(ON), C&K E25EX38 715063~104 1 7=1;510
Tape Guide, Fixed 112329-001 ] 7-1;2
Tape Guide Assembly, Upper 112407-001 1 7=1;18
Spacer, Tape Blade, NAS43DDO-8 715030-138 2 7=9:13
Tape Blade 109868-001 ] 7=9;14
Fuse, 4A, Slow Blow (100,115,127 VAC Operation) | 705710-128 ] 7=12;F101
Fuse, 2A, Slow Blow (220 to 240 VAC Operation) 705710-139 1 7=12;F101
Grommet, Hartwell, HN5G=53-1 713656=124 1 7=12;13
Kit of Parts, See Table 1-1 for contents 113727-001 ]
Perforator Assembly, RAF4121BB Only 111730-001 1 7-12;4
Parforator Assembly RAF4122BB Only 111730-002 1 7=12;4
Plunger, Horiwell H323=3=4~1 713656~123 1 7-12;14
Printed Circuit Card Assembly, Master 111901001 1 7=-11;PC1
Interconnect, See Table 7-5 for component
listing.
Printed Circuit Card Assembly, Perforator Driver, 111831-001 1 7=12;PC2
See Table 7-4 for component listing.
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT,
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES,

Takle 7-4. Parts List RAF412XBB {Continued)

ALWAYS REFER TO ADDENDUM

Description and Manufacturer's REMEX Reference
Part No. Part No., {Quantity Designation
Printed Circuit Card Assembly, Perforctor Logic. 111821-XXX 1 7=12; PC3
See Table 7-7 for component listing and dash
number configuration,
Printed Circuit Card Asembly, Reader Card. 110801-003 1 7-12;PC4
See Table 7-8 for component listing.
Spacer, Nylon, Weckesser SP~41 715030173 2
Strap, Retaining, P.C., Cord 112465-001 1 7=12;7
Tape Guide Assembly 112411001 ] 7=1;17
Tray, Tape 109860-001 ] 7=9;3
Tray Assembly, Tape Supply 112130-001 ] 7=11:2
Decal 112658-001 1 7-11:12
Nut, Plate 113099-001 ]
Spring 111813-003 1 7-11;13
Switch, SPDT, Micro X492685M 715058-126 ] 7-11;58
Tape Guide 113120-001 1 7-12;15
OPTIONS (See Table 1-3)
Desk Top Enclosure (004 Option)
Kit = Desk Top Assembly, Black 112175-005 ]
Broce 113612-001 1
Bracket, Mounting, Side Plate, Left 112177-003 1
Bracket, Mounting, Side Plate, Right 112177-004 I
Cover, Black . 112178-001 1
Foot, Rubber, Rubbercraft 9102-R 715021-121 4
Hinge 112179-001 2
Panel, Rear, Black 112180-003 i
Plate, Side, lLeft 112176-001 1
Plate, Side, Right 1121756-003 1
Desk Top Enclosure (002 Option)
Kit=Desk Top Assembly, Grey 112175-006 |
Brace 113612-001 1
Bracket, Mounting, Side Plate, left 112177003 1
Bracket, Mounting, Side Plate, Right 112177-004 1
Cover, Grey 112180~004] 1
Foot, Rubber, Rubbergraft 9102-R 715021-121 4
Hinge 112179-001 2
Panel, Rear, Grey 112180~004 1
Plate, Side, Left 1121746=-002 1
Plate, Side, Right 112176~-004 1
Duplicotor Option (012} Option) RAF612XBB
Harness Assembly, Duplicater Option ' 113767-001 1
Bezel, C&K B7888-2 715063-201 3
Connector, Cannen DB=-25P 704500-231 ! P1
Connector, Cannon DB=255 706510=211 1 P2
Connector, Housing, Green, 12-pin 706510-245 1 P8
Molex 09-50~7121
112670-094A 7=-27




NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM

AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-4. Parts List RAF&12XBB (Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No, [Quantity Designation
T e B )
Connector, Housing, Yellow, 12-pin 70651Q-254 1 P12
Molex 09-50-7121
Connector, Housing, White, 4 pin 704510-268 i P13
Molex 09-50-7041
Connector, Housing, White, 24=pin 706510-2946 1 P14
Molex R1 (03-06~1242)
Contact, Female, Molex 08-50-0106 706530~137 22 (P8,P12,P13)
Contact, Female, Molax 02-06-1105 706530-149 | 22 (P14)
Hood Assembly, Connector, Amp 205718-1 706540-147 2 (P1, P2)
Lamp, 14V, Chicage Miniature 362 715071-138 1 DS1
Lamp, Holder, C&K 5600 715072-10% 1 (DS1)
Lens, PERF STATUS, C&K B7932-04 715072=111 I {DS1)
Plate, Switch 113640-001 1
Rocker Cap, FEED/DELETE, C&K 7922~1 715063-320 ] (83)
Rockaer Cap, DUP, C&K 79221 715063-318 1 (54)
Screw Lock Assembly, Male, Cannon D-20419-16 | 706540-124 2 (P1, P2)
Switch, Rocker, ON-OFF, {POWER) 715055~15] 1 S1
Chicago Switch $-3088
Switch (ON)~OFF-(ON){FEED/DELETE) 715063-114 1 S3
C&K 5205Z3BX36
Switch, ON-NONE-ON (DUP) 715063-111 1 54
C&K L21Z3X346
Terminal Lug, Amp 61454 -1 715005-137 7 (53,54)
Terminal Lug, Amp 350808-1 715005-1381 13 (TB2)
Terminal Strip, & terminals, Kulke 715010-148 ] TB2
511=46=-KT11=KT12
Add Inverter Modute 111307-001 to Panel Assembly | 111307-001 1 Al
113718=001
Terminal Lug, Amp 350808-1 715005-~138 3 (A1)
Chassis Slide Kir 3/8" x 22" 112397-001 1
Slides with brackets & hardware 716025-114 6
Screw B.H.M. 8-32 x 5/14" 709031-505 b
Screw, R.H.M. 10-32 x 1/4" 709021-804 8
Wesher, Flat , #10 713521-308 8
Washer, Lock #10 713541-306 8
Tope, 1000 ft. fanfold 715200-001 1
7-28 112670-094A
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-5. Master Interconnect Card 111901-001,

Description and Manufacturer's REMEX Reference

Part No. Part No. [Quantity | Designation

| ——— e — ———

Connector, 22 pin, Viking 2VK225/2~3 7065 10-244 i i3
Connector, 44 pin, Viking 2VK220/4-3 706510-247 2 J4, 15
Connector, 15 pin, White, Molex 09-60-1151 706501159 i 18
Connector, 5 pin, Yellow, Molex 09-40-1051 706501-054 1 37
Connector, 12 pin, Green, Molex 09-60-1121 706501-125 1 J8
Connector, 12 pin, Brown, Molex 09-80-1121] 706501-121 i 19
Connector, 8 pin, Grange, Malex 09-60-1081 706501-083 ] J10
Connector, 12 pin, Red, Molex 09-60~1121 706501-122 | J11
Connector, 12 pin, Yellow, Molex 09-460~-1121 706501-124 1 J12
Connector, 4 pin, White, Molex 09-40-1041 706501-04% 1 J13
Connecter, 3 pin, White, Molex 09-60-1031 706501039 1 Ji7
Connector, 3 pin, Red Molex 09-60-1031 706501-032 1 J18
Polarizing Key,SAE 007900 706540-134 3 (J3, 34, J5}
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFE .
COMPLETE MODEL AND SERIAL’NUMBER OF UNIT, ALWAYS REFER TQ ADDENEJU?\ENCE
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR PQSSIBLE PART NUMBER CHANGES.

The following parts list was written for the H assembly version and F schematic. Subsequent changes

are listed on a P.C. Card Change Record form in the oddendum if applicable.

Table 7-6. Perforator Logic Card Assembly 111821-001.
Description and Manufacturer's REMEX Reference
Part Na. Part MNo. [Quantity | Designation
Wmm
The components used on the 11821-1 and 11821-2 are
identical except as specificaily noted.
Capacitor, 0.47.f, 100V, Metallized Mylar, 702181-474 1 C1
Electrocube 217A1B474K
Capacitor, 0.22uf, 100V, Metallized Mylar, 702181-224 1 C2,G5
Electrocube 217A18224
Capacitor, 0.1puf, 100V, Metallized Myler, 702181-104 3 C3,C4,C11
Electrocube 217A18104
Capacitor, 0.068f, 100V, Metallized Mylar, 702181-683 1 Cé
Electrocube 217A1B683
Capacitor, 48 pf, 200V, Ceramic Type CKO3 702128-480 1 C7
Capacitor, 47 pf, 200V, Ceramic Type CKO3 702128-470 1 C8
Capacitor, 0.01pf, 100V, Ceramic Disc, 702121-103 22 Ciz=C32
Erie 805X5V 1034 C36
Capacitor, 330uf, 6V, Electrolyte, Tantalum, 702384-337 1 Cl1o
Mallory TAS337 MOC6PT
Capacitor, 3.3pf, 15V, Polarized, Solid Tantalum 702394-335 2 C33,C34
Sprague 194D
Capacitor, 0.0047 .f, 100V, Metallized Myler, 702181-472 1 C35
Electrocube 217A1B472
Connector, 25 pin, Amp 205838-2 706510-267 1 Ji
Diode, FD&&&S 704000~110 3 CRI-CR3
Diode, iN30Q59 704000-107 3 CR4-CRS
Ejector, Scambe $202 with roll pin 716053-105 ]
I.C. Package, SN7422IN 704410-165 4 71,22,24,28
I.C. Packoge, SN7408N 704600~114 3 23,214,219
|.C. Package, SN7400N 704600-101 2 z5, Z10
i.C. Package, SIN7432N 704600-124 I Zb
I.C. Package, SN7403N 7044600-112 | Z7
|.C. Package, SN7486N 704600-109 4 79,212,216,
Z17
[.C. Package, SN74107N 704610-117 ] Z11
i.C. Package, SN 7475N 7044610-105 2 213,218
1.C. Package, SN7404N 704400-110 2 Z15,227
I.C. Package, SIN7402N 704600-106 2 - 220,221
I.C. Package, Resistor/Capacitor Network 701950-001 5 222-226
REMEX Specification
Potenti ometer, 20K, 1/2W, Sprectrol 53-2-1-203 701658~203 3 R17,R19,R20
Potentiometer, 10K, 1/2W,Sprectrol 53-2-1-103 701658-103 2 R18, R21
Resistor, 0.5 ,3W,=5%, Dale R$-2C-23 701015-R50 1 R1
Resistor, 2.2K, 1/4w, =5% 701003-222 5 R2,R5,R7, R27
R28
Resistor, 10K, 1/4W, £5% 701003-103 ] R3
Resistor, 12K, 1/4W, 5% 701003123 ] R4
Resistor, 22K, 1/4W, 25% 701003-223 2 R6,R13
Resistor, 6.8K, 1/4W, £5% 701003-682 2 R?, RI2
Resistor, 39K, 1/4W, £5% 701003-393 2 R15, R23
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MCDEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7=4. Perforator Logic Card Assembly 111821-001  (Continued}

Description and Manufacturer's REMEX Reference
Part No. Part No. {Queantity | Designation
- _ "
Resistor, 36K, 1/4W, 5% 701003-363 1 R22
Resistor, 330Q, 1/4W, +5% 701003-331 3 R24-R26
Terminal, Test Point, Lerco 5025-8-1 715013-121 7 TP1-TP7
Transistor, 2N6045 704204-~127 3 Q1-Q3
Transistor, 2N4403 704202~108 I Q4
Serew Lock Assembly, Set of 2, Female, Cannen 706540-123 i (Jn
D-10418-2
CARD DASH NUMBER DETERMINATION

MXé]ZXBB—/éé—/55f_J/UXXX uses 111821-1 Assembly
RAXé?ZXBB-—-/é&—/55l/UXXX uses 111821-2 Assembly
For 111821-001, add jumper from G to H
For 111821-002, delete jumper from G to H
112670~-094A 735



NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND RE
COMPLETE MODEL AND SER]AL’NUMBER CF UNIT, ALWAYS REFER TQ ADDEN_EF)EJ?\:&ENCE
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES,

The following parts list was written for the E assembly version ond the J schematic revision.
Subsequent changes are contained on a P.C. Card Change Record form in the addendum if applicable.

Table 7=7. Perforator Driver Card 111831-001

Description and Manufacturer's REMEX Reference
Part No. Part No. |Quantity Designation
W e e — ]
Capacitor, 0.022uf, 100V, Metcllized Mylar, 702181-223 1 C2
Electrocube 217A1B223
Capacitor, 3.3pf, 13V, Polarized, Solid Tantalum, 702394-335 3 C3, €8, C9
Sprague 196D
Capacitor, 0.01uf, 100V, Ceramic Disc, 702121-103 1 C4
Erie 805X5V103Z '
Capacitor, 2uf, 100V, Metallized Mylar, 702181-205 2 C5, Cé
Electrocube 217A18205
Capacitor, 1,000 nf, 75V, Electrolytic, Aluminum, 702361-108 1 Cc7
Comell=Cublier WBR '
Capacitor, 2uf, 200V, Metallized Mylar, 702192~205 1 C10

Electrocube 210B-1C205K

Diode, 1N5059 704000-107 10 ICR1,CR5-CRI13
Diode, Zener IN4747A 704014-127 2 CR2,CR3
Dicde, 1N5624 704005138 1 CR4
Diode, Zener, 1N2808 704022~107 1 CR14
Diode, FD6666 704000~110 1 CR15
Ejector, w/roll pin, Scenbe 3202 716053-105 ]
Fuse 24, Bussman GMW . 1705725-110 2 F1-F9
Heat Sink, lere, HP1-TO3B 715033-115 ! (CR14)
|.C. Package SN74121N 7046 10-115 1 Z)
Insulator, RCA495320 715019-115 1 . (CR14)
Jack, Fusehaolder Cambion 3704-1-03 706515~129 18 (F1-F%)
Resistor, 1K, 1/4W, 5% 701003-102 9 |R1,R2,R5,R9,
R11,R13-R13,
' R18
Resistor, 552,3W, 5% 701015-5RO ] R3
Resistor, 20Q, 3W, 5% 701015-200 1 R4
Resistor, 0.5Q, 3W, 5%, Dale R§-2C~23 701015-R50 1 Ré
Resistor, 10K, 1/4W, 5% 701003-103 | RS
Resistor, 4.7K, 1/4W, £5% 701003-472 I R10
Resistor, 28, 3W, 5% 701015=-2RC 1 Ri2
Resistor, 33K, 1/4W, 5% 701003-333 1 ~ Ris
Resistor, 2K, 1/4W, 5% 701003-202 20 R17,R19, R20,
R22,R23,R25,
R24,R28,R29,
R31,R32,R34,
R35,R37,R38,
R4O, R4 1, R43,
R44 . R464,
Terminal, Test Point, Lerco 5025-B-1 715013-121 2 TPI,TP2
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7=7. Perforator Driver Card 111831=001 (Continued)

Description and Manufacturer's REMEX Reference
' Part No. Part No. |Quantity | Designation
W%w

Transistor, Motorole MJET0%C 704212-108 11 Q1,Q86,
Q8-Qls

Transistor, 2IN440] 704203-114 L& Q2,Q17-Q26
Transistor, Motorola MJET10Q 704204-115 3 Q3-Q5
Transistor, Motorola MPSASS 704202-109 1 Q7
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NQOTE: WHEN QORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE} FOR POSSIBLE PART NUMBER CHANGES.

The following parts list was written for L assembly and Kj schematic revision. Subsequent changes are
contained on a P.C. Card Change Record form in the addendum if applicable,

Table 7-8. Reader Card Assembly, 110801-003

Description and Manufacturer's REMEX Reference
Part No., Part No. |Quantity | Designation
e e e — ——
Capacitor, 10uf, 80V, Ceramic, Monolythic, 702131-106 2 c1,C2
Sprague, 7C02310508500E
Capacitor, 470 pf, 200V, Ceramic Type CKO5 702128-471 ! C5
Capaciter, 220uf, 10V, Electrolytic, Amperex, 702620-227 ] C6
Model ET
Capacitor, 100 pf, 200V, Ceramic, Type CKOS 702128-101 ] C7
Capaciter, 0.015 .f, 100V, Metallized Mylar, 702181-153 | C8
Electrocube 217A18153K (-3 assembly only)
Copacitor, 220 pf, 200V, Ceramic, Type CKO5 702128-221 1 Cli
Capaeitor, 0.15uf, 100V, Metallized Mylar, 702181-154 } Cl4
Elegtrocube 217A18154K
Copeaeitor, 0.C1uf, 100V, Ceramic Disc, Erie 702121-103 15 Ci5,Cl17,
8U5X5VI03Z. C25-C36,C40
Capacitor, 100 uf, 10V 702393-107 1 Cié
Capacitor, 0,68 pf, 100V, Metallized Mylar, 702181-484 i Cis8
Electrocube 217A1B154K
Connector, 25 pin, Amp 205857-2 706500-255 1 J2
Diode, 1N4003 704005-137 5 CR1,CR3=CRé
Diode, 1N276 704000-100 1 CR2
Diode, FDH6666 704000-110 1 CR7
Ejector, Scanbe $=202 with roll pin 716053-105 1.
Heat Sink 109457-1 ] (Q10-Q13)
l. C, Package, SN74123N 704610-119 | Z2
i, C, Package, SN7474N 704610-110 2 Z3,Z14
{. C. Package, SN7400N 704600-101 4 Z4,77,28,Z10
i.C. Packege, SN74221N 704610~145 2 Z5,26
l. C. Package, SN7486N 704600~10% 4 29,215,218,
Z21
1.C. Package, SN7408N 704500-114 ] 212
1.C. Package, SN7406N 704500~-111 ] Z13
i.C. Package, R-C Network, Beckman 1899-4102-0 701950~004 2 216,219
{.C. Package, SN7475N 704610-105 2 217,220
|.C. Package, Resistor/Capacitor, REMEX Specification|701950-001 2 222,223
Resistor, 0.5 chm, 3W, £5%, Dale RS-2C-23 701015-R50 2 R1,R2
Resistor, 4.7K, 1/4W, +5% 701003-472 10 R3-RIQ, R15, 14
Resistor, 1K, 1/4W, 5% 701003-102 | RI1T
Resistor, 2.2K, 1/4W, 5% 701003-222 2 R12,R23
Resistor, 22ohm, 1/4W, +5% 701003-220 2 R13,R14
Resistor, 100K, 1/4W, +5% 701003104 ] R17
Resistor, 220 ohm, 1/4W, +5% 701003-221 1 R18
Resistor, 1.5K, 1/4W, 5% 701003-152 ! R19
Resistor, 15K, 1/4W, 5% 701003~ 153 2 R21,R31
Resistor, 8.2K, 1/4W, =5% 701003-822 ] R27
Resistor, 47 ohm, 1/4W, 5% 701003-470 3 R26,R29,R41

7~38
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE
COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-8. Read Card Assembly, 110801-003 (Continued)

Description and Manufacturer's REMEX Reference
Part No. Part No, [Quentity Designaticn
w —_— " |
Resistor, 27K, 1/4W, 5% - 701003-273 ] R32
Resistor, 330 ohm, 1/4W, 5% 701003-331 4 R34-R37
Resistor, 10K, 1/4W, +5% 731003-103 1 R38
Resistor, 10 ohm, 1/4W, 5% 701003=100 1 R40
Screw Lock Assembly (Set of 2), Connon D-20418-2 706540-123 i (J2)
Terminal, Test Point, Phoenix Too! 23-1449-11 706530-170 5 TP1=-TP5.
Transistor, 2M5088 704203-119 9 Q1=-Q%
Transistor, Motorola MJE 1100 704204115 4 Q10=-Q13
112670=-094A
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NOTE: WHEN QORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE

COMPLETE MODEL AND SERIAL NUMBER OF UNIT,

ALWAYS REFER TO ADDENDUM

AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES.

Table 7-9. Printed Circuit Card Assembly, Power Supply 1134681-001,

The following parts list was written for the A assembly and the A schematic revision. Subsequent
changes are contained on a P.C. Card Change Record form in the addendum.

Description and Manufacturer's
Part No.

Capacitor, 1 uf, 50V, Ceramic, monolythic Sprague
702310508500t

Capacitor, 0.01 uf, 100V, Ceramic Disk
Erie 805X5V103Z

Capacitor, 5K uf, 25V, Electrolytic Sangamo 066

Capacitor, .22 uf, 50V, Ceramic, monolytic
Sprague 7C023224D8500E

Capacitor, 0.1 uf, 100V, Ceramic Disk
Erie 805X5VI1042Z

Clamp, Cgble, Panduit $ST 1,.5M

Connector, 15 pin, black, Molex 09-60-1151

Connector, 4 nin, White, Molex 09-60-1041

Connector, 4 pin, Yellow, Molex 09-60-1041

Connector, 18 pin, White, Molex 09-60-1181

Connector, Jack, Cambion 3704-1-03

Contact, Connector Test Point, Phoenix Tool
23~1649-11

Diode, FDHA666

Diode, Zener 6.2V, IN4733A

Diode, Zener, 36V, IN4753A

Diede, IN5424

Diode, IN4003

Dicde, IN5059

Heat Sink, IERC LATO127B3CB

Fuse 4A, Bussman GMW

Fuse, 2A, Bussman GMW

Resistor, 6.8K, TW = 5%

Resistor, 180 ohm, 1/4 W, = 5%

Resistor, 1.2K, 3W, £ 5%

Resister, 1.8K, 1/2W, + 5%

Resistor, 470 ohm, 1/4W, = 5%

Resistor, 2.2K, 1/4W, £ 5%

Resistor, 3.3K, 2W, 5%

Resistor, 2.7K, 1W

Resistor, 1 ohm, 5W, £ 5%

Resistor, 30 ohm, 3W, £ 5%

Resistor, 330 ohm, 1/4W, + 5%

Resistor, 3 ohm, 3W, £ 3%

Resistor, 270 ohm, 1/4W, + 5%

Resistor, Variable, 100 ohm, 1/2W, Spectrol
53-2-1-101 '

Transistor, MPSASé

Transistor, MFSADS

Voltage Regulater +5V, Motorola MC7805CP

W

REMEX
Part No.

702131-105
702121-103

702345-508
702131-234

702121-104

715040-145
706501-1350
706501-04%
706501-044
706501-18¢9
706515-129

7056530-170
704000-110
704014-116
704014~131

704005-138
704005-137
704000-107
715003-134
705725-112
705725-110
701005-482
701003-181

701015-122
701004~182
701003471

701003-222
701014-332
701005-272
701016~1R0
7010146-300
701003-331

701015-3R0
701003-271

701658=101

704202-109
704203-118
704520-120

Quantity
2

m—a_;._n_n_-_n_a._‘_.am—a_n_n.umm_p_dm—d-ﬂhm O amb o b —ad i

P =t rt

Reference
Designation

c1, €3
c2, c4

C5
Cé4, C8-C10

c7

(o)
J103
J104
4105
J106
{F1-F3)

TP1-TP8
CRI-CR4
CRS5
CRé
CR7,8
CRY
“R10-CR17
(Z1,22)
F1, F3
F2
R
R2
R3
R4, R9
RG
R7
RS
RI0
R11
R12
R13
R15
R16
RS, R14, R17

Q1
Q2
Z1, 22

- 7=40
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Perforator Driver Card Assemhly 111831-001 {(Top) and
Perforator Logic Card Assembly 111821-001 (Bottom).
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SECTION VIH

SCHEMATICS

8.1 GENERAL

Figures 8-1 through 8-10 contfain the schematics of the RAX612X systems and their cards.
Al 1.€C. Module outlines and truth takles are reproduced courtesy of Texax Instruments
except for the 9602 which is reproduced courtesy of Fairchild Semiconductor.

NOQTE: Figure 8-1 has been deleted,

112670-094A ' 8-1/8-2
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Figure 8-11, REMEX Standard Schematic Symbols, Sheet 2 of 2
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ADDENDUM



REMEX is constantly evaluating and improving its existing equipment
so that you, the user, will always have equipment which is the ““state-
of-the-art”,

Changes, when they occur, are incorporated into the next printing of
the manual. In order to make current manuals as up-to-date as possible,
afl changes to date are contained in this section in the form of addendum
sheets. Individual pages which are affected are, in addition, marked
REFER TO ADDENDUM. Addendum sheets are also used to list changes
to the manuals for special, non-standard units.

We are endeavoring to make our technical manuals as useful and practical
as possible. Any comments or suggestions concerning its contents should
be addressed to:

REMEX

Technical Manual Supervisor

EX-CELL-O CORPORATION
REMEX
1733 Alton St. « P.0. Box C-19533 » Irvine, CA 92713



CBANGE PAGES

The following pages in the manual have been changed since the original printing.

Please refer to the addendum and mark the pages accordingly.

5-16
5-17
5-25

112670-094A
RAX612XRBB



ADDENDUM SHEET

The following changes in the manual are required:

i. On page 5-5, Table 5-3 should read:

Measure Pot Procedure
Voltage From | To Adjustment Section
-12 + 2.4 VDC TF5 TP1 - --
+12 + 2.4 VDC TP6 TP1 - -
+35 + 3V TP3 TP1 -- -~
+28 +7/-5 VDC TF2 TP1 -- .o
+5.20 + 0.05 VDC P8 TP1 Rl4 5.5.3
4.3 -4.7 VDC TP7 TPl R17 5.6
VMoT TP4 TP1 R5 5.7

2. On page 5-17, step b, change TP6 to TP8; step ¢, change R7 to Rl4,

3. On page 5-16, step £, change TP4 to TPZ.

4. On page 5-25, step w, change R5 to R17; step bb, change RLI5 to R5 and
TP8 to TP4.

5. On page 5-16, Table 3-6, add the following solenoid voltages and One-Shot

Times:
Solenoid Voltage One-Shot Time, ms
+0.00/-0.05
29 1.58
30 1.55
30.5 1.50

112670-094A
RAX612XBEB
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P.C. CARD CHANGE RECORD CARD ASSY No._113681-001

On pages 7-40 and 8-19/8-20 make the following changes: SCHEMATIC NO, _113682-001
SCH ASSY FAB

REV REV REV DESCRIPTIOM OF CHANGE

B B B |{The note at the top of Table 7-9, page 7-40, should read B assembly and B schematic revision.
C C 3 |Change R11 from 1 ohm to 0.5 ohm, 5W, 5%, P/N 701016-R50,
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PC. CARD CHANGE RECORD

CARD ASSY NO. _110801-003

SCHEMATIC NO,

110802-000

S5CH ASSY FAB
REV REV REY DESCRIPTION OF CHANGE
Ko i H Change Cl7 to Metallized Mylar P/N 702181-103.
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