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WARRANTY

Remex warrants to.the original buyer that this product is free from defects in
workmanship and material under normal use and service. Unless otherwise
agreed to in writing, Remex's obligation under this warranty shall be limited
to furnishing a replacement for, or at Remex's option, repairing this product
or any part or parts thereof which, to Remex's satisfaction, prove defective
within one year (unless specifically excepted below*) from the date of ship-
ment by Remex, provided all warranty stipulations of Remex Standard Terms
and Conditions are complied with. No product or part may be returned without
Remex's prior approval. In no event will any claim for labor in removing or
replacing a defective product or part or for consequential damages be allowed.

No warranty is made as to this product or part which
has not been registered, installed, operated or main-
tained in accordance with instructions conveyed by

Remex or the instructions contained in this technical
manual or which has been subject to misuse, abuse,
accident oralteration or to improper or negligent use,
maintenance, storage, fransportation or handling.

This warranty is in lieu of all other warranties, expressed or implied, and
Remex neither assumes, nor authorizes any person or firm to assume for it, any
otheror further obligations or liability in connection with the sale, installa-
~ tion or use of this product.

A Warranty Registration Card is included with each unit which must be com-
pleted and mailed within (30) days after receipt of the product. '

*(Excludes lamps and fuses in all products. Excludes all punch mechanisms
for labor in excess of 90 days or that have exceeded a use volume of 700
- rolls (84 million characters) of Remex recommended paper tape.)
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SECTION I

GENERAL DESCRIPTION

1.1 EQUIPMENT DESCRIPTION

This manual has been prepared to assist the user in operating, installing and main-
taining the following REMEX reader/perforator combinations: RAB3075BCl (Figure 1-1)
RAF3075BCl (Figure 1-2) RDB3075BCl and RDF3075BCl. All units punch tape at 75 charac-
ters/second and read tape at up to 300 characters/second. In addition, the RDB and
RDF3075 systems have the ability to duplicate the tape being read by the reader.

The RDB3075 appears the same as the RAB3075 and the RDF3075 appears the same as the
RAF3075 except for a switch change.

A complete description of the model number is given in Section 1.6 and the specifica-
tions 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 RPM1075, these perforator/reader
combinations provide a selection for most applications where punched tape is used.
Tape is supplied from a standard 1000 foot roll or a box of 1000 feet of fanfolded
tape mounted on a deck assembly above the chassis and threaded through the perforator.
Punching is controlled by means of input signals which are processed and used to oper-
ate the punch at speeds up to 75 characters/second. The roll type punched tape is fed
through an opening in the front panel where it is available for customer take-up.

Fanfolded tape, after it is punched, is folded into 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 movement in either direction from external signals or the frontvpanel switches.
The outputs from the card control a step motor which drives the tape via a sprocket
wheel. Data outputs are generated from the hybrid photocell read head which contains
both the photocells aﬁd output amplifiers. As tape passes over the photocells, changes

in light intensity are sensed by the photocells, amplified, and brought out to an

RSM-207V 1-1



external connector. Operation of the reader is independent of the punch so that they

can both be operated at the same time if required.

Several options are available as listed in Table 1-2 including positive (mode 5)

or negative (mode 6) logic and selectable AC power input.

1.2 EQUIPMENT SUPPLIED

Various items have been included with the  tape reader/perforator system for spare

parts, installatién, and maintenance. These items are listed in Table 1-1.

Table 1-1. Equipment Supplied

1-2

Item REMEX Part No. Quantity
Brush 716003-101 1
Connector, Pl1, Cannon DB-25P 706500-231 1
Connector, 15 pin, modified, P3 109143 1
Contacts (P3) 706530-133 15(RAB)
20 (RAF)
Cover, Connector (Pl) 706540-136 1
Fuse (100, 115, or 127 VAC operation) . 705710-124 1
2.5 amp, Slow-Blow, F1
Fuse (220, 230, or 240 VAC operation) 705710-138 1
1.5 amp, Slow-Blow, F1
Fuse, Punch Mechanism, 2.0 amp 716072-184 3
Grease, Rocol, 1 oz tube 716004-169 1
Lubrication Instructions Punch 110275 1
Instruction Sheet, Chassis Slide Mounting 110304 1
Manual - 1
Nipple, Grease (for punch lubrication) 716072-201 1
Power Cord, 10 feet (P2) 708000-020 1
Screw, 10-32 x 5/16 long (RAB and RDB Units 709931-805 4
Only)
Screw, 10-32 x 3/4 long (RAF Units Only) 709931-812 4
Screw Lock Assembly, Male (Pl) 706540-124 2
Striker Plate Assembly, Left (RAB and RDB 109475-1 1
Units Only)
Striker Plate Assembly, Right (RAB and RDB 109475-2 1
Units -Only)
Striker Plate Assembly, Left (RAF and RDF 109925-1 1
Units Only)
Striker Plate Assembly, Right (RAF and RDF 109925-2 1
Units Only) o
Tape, Roll (RAB and RDB Units Only) 715200-002 1
Tape, Fanfold (RAF and RDF Units Only) 715200-001 1
Washer, Lock, No. 10 713541-306 4
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1.3 EQUIPMENT WARRANTY

A statement covering the warranty of this equipment is given on page iii (second

page in book).

It should be read and understood.

All preventive maintenance proce-

dures 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.

1.4 MAINTENANCE EQUIPMENT REQUIRED BUT NOT SUPPLIED

The maintenance procedures in Section 5 require equipment that is not supplied.

equipment is listed in Table 5-1.

1.5 -SPECTF ICATIONS

This

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 des-

cription and Figure 1-5 which indicates how the options are incorporated into the

model structure.

An X in a particular digit designator denotes any of the combina-

tions given in Figure 1-5 (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.

Table 1-2. Specifications for the RAB3075, RAF3075,
RDB3075 and RDF3075.
Characteristics Perforator Reader

Tape Material
and Dimensions

Perforates standard 5, 6, 7 and
8 track unoiled (preferred) or
oiled paper tapes as well as
most Mylar-paper-Mylar and
Mylar-foil-Mylar laminate tapes
with a thickness between 0.003
and 0.0043 inch.

Reads tape of any material
with thickness between 0.0027"
and 0.0045" whose transmissi-
vity does not exceed 57% (oiled
buff paper tape). Tape must be
prepared to ANST X3.18 or ECMA
10 standards for base material
and perforations. Reads 1",
8-channel tapes. Special tape
options available.

Tape Loading

Threading

In-Line

Tape Form 1,000 foot roll (2 inch core) Loop, Strip, or Fanfolded
RAB. or RDB) or fanfolded (RAF (RAF or RDF Only).
or RDF)

RSM-207V
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Table 1-2. Specifications for the RAB3075., RAF3075,
RDB3075 and RDF3075 (Continued)
Characteristics Perforator Reader
Tape Direction Bidirectional with backspacing | Bidirectional (left-to-right
limited to 10 rows (1" max.) or right-to-left)
Speed Up to 75 characters per second | Asynchronously, up to 200 char-
asynchronously. acters per second. High speed
at 300 characters/sec. min.
See operational modes.
Timing Timing Diagram shown in Timing Diagram shown in Figure
Figure 3-1. 3-2.
Life Minimum punch life expectancy Reader lamp has been derated
Expectancies is 8.4 x 107 characters when approximately 15% to provide
used with oiled or unoiled a life expectancy in excess
paper tape. of 13,000 hours.
Operational Tape Feed/Delete: Under Asychronous Operation: Reader
Modes control of front panel switch drives tape at up to 200 char-
unit will feed tape forward acters/sec. min., with pulse
at approximately 75 cps while or continuous drive signal.
punching sprocket holes only in] See Section 3.4.2.
FEED or all holes in DELETE.
Asynchronous Forward: Tape High Speed Operation: Reader
moves forward one row and is drives tape at 300 cps, min.
punched at a rate up to 75 with pulse or continuous
cps. See Section 3.3.3. drive signal. See Section
3.4.3.
Asynchronous Reverse: Tape
moves in reverse direction
without punching data or
sprocket holes. See Section
3.3.4.
Input-Output See Table 3-1, Interface See Table 3-1, Interface Signal
Control Signals Signal Descriptions. Descriptions.
The following specifications apply to the entire réader/perforator systems.
Input Power 100, 115, or 127 VAC, 47 to 64 Hz, single-phase, 2.2 amps;
220 or 240 VAC, 47 to 64 Hz, single phase, 1.1 amps.
Environmental Temperature: Operating: +5°C to +55°C (free air).
Humidity: Operating: 10% to 90% relative humidity without
condensation.
Non-Operating: All conditions without condensation of
either water or frost.

1-6
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Table 1-2.

Specifications for the RAB3075, RAF3075,
RDB3075 and RDF3075 (Concluded)

Characteristics

Perforator _ Reader

Dimensions

See

Installation Drawing, Figures 1-3 and 1-4.

Weight

or RAB3075: 42 1bs

Options

8.

Positive (Mode 5) or negative (Mode 6) logic on

Command and Punch Data input lines. All RDF3075 and

RDB3075 units must be mode 5.

Positive (Mode 5) or negative (Mode 6) logic on

Ready and Tape Handling Error output lines. All RDF3075

and RDB3075 units must be mode 6.

Tape Handling Error being true will not inhibit
Ready Output or Punch Command input.

100, 115, 127, 220 or 240 VAC, 47-64 Hz power input

(customer wirable).

Positive (Mode 5) or negative (Mode 6) logic on Reader
Outputs. All RDF3075 and RDB3075 units must be mode 5.

One of the following chassis slide assemblies is avail-

able (not coded as part of the model number).

109600-1: Two 12-inch long slides with ‘13-inch
and two slide mounting plates.

109601-1: Two 22-inch long slides with 23-inch
and two slide mounting plates.
109602-1: Two 22-inch long slides with 23-inch
- four slide mounting brackets and two
mounting plates.

110305-1: Two 12-inch long slides with 13-inch
four slide mounting brackets and two
‘mounting plates. '

110345-1: Two 22-inch long x 3/8" wide slides with

mounting brackets and plates.

Chad Detector Option which inhibits punch when chad
reaches a predetermined level (not coded as part of model

number).

Desk Top Enclosure (not coded as part of model number).

Punch

Punch

Punch

travel

travel

travel,
slide

travel,
slide

1.6 ' MODEL NUMBER DESIGNATION

The REMEX model designation is used to code the basic functions, options, and con-

' figurations of a particular product line.

Figure 1-5 illustrates the model code

structure for the RAB/RDB/RAF/RDF3075_series and indicates the various>options.' An

X in a particular digit designator (as used in many parts of this manual, especially

the. parts list)’denqtes any of the combinations given in Figure 1-5 can be used.
| 1-7
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Nonstandard (special) units 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 standards and are covered in this manual without addendums.

Standard options not shown in Figure 1-5 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. Because the list of possible options is con-
stantly changing, it is not included in the manual. Generally, this list consists
of special customer requirements that do not affect the operation of the unit and

includes such things as special paint, no logo, mill edge panel, etc.

Always consult the serial number tag for proper voltage and frequency to be used and

for model identification. Failure to do so could result in damage to the unit. The

t

serial tag is located on one of the rear surfaces. 1In all correspondence, always

refer to the complete model 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 combination is mounted on a 19-inch panel with a
height of 10-1/2 inches. Detailed dimensions are shown in Figures 1-3 and 1-4. 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 and RDF models) which extend 2.48 inches out from the front
panel. Chassis slides are also provided to give easy access to the supply deck and

punch mechanism.

1.8 TAPE CHANNEL NUMBERING

REMEX tape reader/perforator combinations are available to punch tape of the config-
urations shown in Figure 1-6. The type of tape guide used in any given unit is coded
in the tenth digit as part of the model number. See Figure 1-5. 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.

1-10 ' RSM-207V
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"A = Reader/

REMEX:-

Perforator
Combination
D = Duplicator

Basic Model——

Features:

F = Fanfold
Perforator
System

B = Roll Tape
Perforator

System with
Spooter Take-up

Reader Speed in
Inches/Second
30 = 30 inches/sec.

 Perforator Speed in
Characters/Second

Reader Direction
B = Bidirectional

Model Change
This manual covers
C Model.

Tape Guide Structure
1 = 8 Track

Figure 1-5.

0
1

- nal.

L——Reader Output Mode:

—=—Reader Input Mode: 6

REMEX Model Number Code

B

pecial Number

000 = Standard, 401-899 is
special unit. 9XX is used to
give the number of additional
standard options where XX is
the number of additional op-
tions. See Section 1.6.

——-Input Voltages/Frequency

= 100/115/127/220/240 VAC, 47- 64
Hz. Unit comes wired for 115
VAC L]

'L—‘Other Perforator Circuit Optioms:

Standard
Tape Handling Error condition does
not inhibit Punch Ready output.

t——Perforator Output Mode: Output Mode 5 or 6.
See Table 3-1 for specification of each sig-

oth selectable output signals must be

same mode (always mode 6 on RDB and RDF units).

Perforator Input Mode: Input Mode 5 or 6. See
Table 3-1 for specification of each signal.
Both selectable input signals must be same mode
(always mode 5 on RDB and RDF units).

L—-Other Circuit Options: 3 = Synthetic Feed Hole, Negative

True Reader Ready and System

Ready’
5 = Positive True (always mode 5 on
RDB and RDF units)
6 = Negative True

= Negative True Logic



1.9 TAPE PREPARATION SPECIFICATIONS

Tape specifications as given in Figure 1-6, are based on the American National
Standards Institute Standard X3.18-1967 (ANSI; formerly United States of America
Standards Institute). A tape gauge is included at the rear of the RPM1075 manual

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 span 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 to the left). A
second 5-inch gauge is printed at the bottom to check longitudinal and perpendicular

transverse center line spacing.

PANEL

S

8 CHANNEL NUMBERING 876545321
BAALSALTAN

REMEX TRACK NUMBERING——87654S3 21|

MMC 285

a = 0.100 + 0.002

In span of 1 inch feed hole center lines are +0.010.
In span of 5 inches feed hole center lines are +0.025.
b = 0.100 + 0.003

c = 0.392 + 0.004

d = 1.000 + 0.003

Data Hole Diameter = 0.072 + .002

Sprocket Hole Diameter = 0.046 t:88%

Tolerances on location of code holes in any one transverse row, relative to the center

line of the feed hole in that row, shall be +.003 inch in the longitudinal direction.

Figure 1-6. Tape Channel Numbering and Dimensions.
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SECTION II

INSTALLATION

2.1 UNPACKING

Specially designed, reinforced packing cartons have been used in the shipment of the
tape reader/perforator system to provide the best possible protection during transit.
Also packed with the unit in separate plastic bags and packages is the kit of parts
listed in Table 1-1. A careful visual inspection of the unit should be made as soon
as it is removed from the carton for any apparent damage 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 as possible. When carrying or removing the unit from the
carton, it is important that it be lifted by the handles, froht‘panel, or chassis.
Never attempt to lift it by the covefs, 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 1-3

or 1-4. The mounting dimensions of all slide options are the same. In additiom,
the front panel of the rear unit secures to the cabinet by means of two mounting
studs which snap into sockets at the rear of the two handles. RAF and RDF units
also use two mounting studs but they snap into sockets of two release push buttons.
The studs are part of two striker plates which are mounted on each side of the rack
by two screws each. To release the sockets from the studs, depress the button at
the top of the handle. Figures 1-3 and 1-4 illustrate the mounting of the striker
plates and chassis slide mounting hole pattern. Mounting should be in such a manner
that adequate cooling is provided. The ambient temperature should not exceed the

value listed in Table 1-2. Figure 2-3 illustrates the installation of the slides.

2.3 INITIAL ADJUSTMENTS

Each unit has been accurately adjusted and aligned before leaving the factory. No

adjustments or calibrations are required prior to installation or use,

RSM-207V 2-1



2.4 POWER AND SYSTEM CONNECTIONS

A.C. power is applied to the unit through a standard three-prong receptacle, J2,

located at the rear of the unit.

A o o o

' CAUTION |

AP A A

All units come wired for 115 VAC, 47-64 Hz operation.

If another voltage is to be used, a 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 1-5 for an explanation of the model number and operating modes.

All control signals and output signals are routed through J1 for the perforator‘
and J3 for the reader whicﬁ.are also located 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. Tﬁe'proper
mating connectors for J1-J3 have been supplied with the unit. The insert con-
tacts for P3 can either be crimped (using an Amp cfimping'tool) or soldered to
the customer cable. To disconnect P3 and J3 (or any other plastic connector) it

is necessary to press in on the two guide interlocks on each side of the receptacle
that fit into the plug.

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.

If it becomes neceésary to usé one of the other four voltages, a simple wire change
is required. See schematic for appropriate unit, Figures 8-1 through 8-4. Power
from the a.c. plug J2 (hi-line) is routed through J8/P8, pin-2, S1, and J8/P8, pin

1 to Tl. It is necessary, then, to change the wire coming from J8, pin 1‘at terminal
3 (115 VAC) on Tl to terminal 2 for 100 VAC, to terminal 5 for 127 VAC, to terminal

6 for 220 VAC or to terminal 7 for 240 VAC. The hi-line connecting the fan from

J5, pin 6, must remain tied to terminal 4 on T1.
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C>Used only with RDB and RDF units when operating in Duplicate mode.
Figure 2-1.
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20 AWG

20 AWG

20 AWG

Input -\\.

Data Track
Data Track 2 Input
Data Track 3 Input
Data Track 5 Input

Data Track

1
2
3

Data Track 4 Input
5
6 Input
7

Data Track Input
Data Track 8 Input
Direction Input

Punch Command Input

Punch Ready Output &

Punch System Ready Output

DR, Drive Right, Dup. Output

Punch/Command /Reader Ready
Dup Input

Chassis Ground

Punch Ready Dup. Output
Tape/Chad Error Output
Tape Low Output

Signal Ground, OV —//

AC Power
Output

Data Track
Data Track 2 Output
Data Track 3 Output
Data Track 5 Output

Data Track

1
2
3

Data Track 4 Output
5
6 Output
7

Data Track 7 Output
Data Track 8. Output
Sprocket Track Output
Signal Ground, OV

BE, Drive Left Input

Bﬁ, Drive Right Input

Reader System Ready Output
High Speed Input

Reader-Ready Output J

See Table 3-1 for signal descriptions.

Perforator
Operation -
To External
Equipment

Reader
Operation =~
To External
Equipment

Reader/Perforator System Connections to Extermal Equipment.
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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 3-1 and 3-2 for proper timing.

NOTE

A1l input and output logic signals are defined for posi-

tive logic, i.e., logic 0 = OV and logic 1 = +5V.

There-

fore, signals that are only OV true (mode 6 only) for logic
1 (action condition) are written with a bar over the designa-
tion, e.g., Reader Ready Output.

RECOMMENDED CUSTOMER
DRIVE CIRCUITRY

REMEX
INPUT CIRCUITRY

SN7400N OR
EQUIVALENT

INTERNAL
45V GATING

CIRCUIT A

MMC 304

REMEX
OUTPUT CIRCUITRY

RECOMMENDED CUSTOMER
INPUT CIRCUITRY

45V oV

JUMPER FOR
MODE 5

1300

wunn Lol [

+5v

|
|
|
| 2.2k

INTERNAL
GATING

OUTPUT TYPICAL
OF SN7486N
AND SN7404N

One gate
|
K

VW

SN7400N_OR
| _LO00F  “gQuIVALENT
~

CIRCUIT B

MMC 305

REMEX
OUTPUT CIRCUITRY

RECOMMENDED CUSTOMER
INPUT CIRCUITRY

ov
SPECIAL IC_ CONFIGURATION
OR SN7416N

vee
+5V(TYP)

SN7400N OR

299%F  EQUIVALENT

CIRCUIT €

MMC 306

Figure 2-2. Recommended Interface Circuitry.
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SECTION III

OPERATION

3.1 - - INPUT-OUTPUT SIGNALS

. Table 3-1 1isﬁs the input and output signals which are routed through J1, J2, and

- J3. The definition and/or usage of these signals are also included in the table.
 Figure 3-1 shows timing diagrams for the perforator and Figure 3-2 shows the timing

‘diagram for the reader. Also see Note, Section 2.5.

3.2 -~ CONTROL FUNCTIONS
Tab1e>3-2 lists the operating controls located on the front panel along with their

descriptions and functions.

3.3 ' OPERATING INSTRUCTIONS, PERFORATOR

“The folloﬁing procedures should be followed when operating the perforator portion
of the system. Refer to Figures 1-1 or 1-2 for location of switches. The reader
“and perforator portions operate independently, so either the reader, perforator,

or both can be operated at the same time.

3.3.1 TAPE LOADING AND THREADING, PERFORATOR

Tape is sﬁpplied 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
’ 1reéommended when loading tape: _

v ~a. Place the POWER switch in its on (lighted) position.

b. Place the perforator RUN-LOAD switch in the LOAD position.
This is accomplished by moving the RUN-LOAD. lever to the
left until it engages the step.

c. RAB or RDB Units: Place a spool of tape on the supply reel and
" 'thread it through the punch and out the opening in the front
panel. The threading path is shown in Figure 7-2; and on a
decal mounted adjacent to the punch. RAF or RDF Units: Place
a box of fanfolded tape on the supply deck and thread it through
the punch and out the opening in the front panel. See Figure 7-8.

VR R

When pulling the perforator-reader combination
system out from the cabinet on its chassis slides,
do not pull beyond its mechanical stops. Doing so
could remove the units from its slides resulting
in the unit dropping to the floor.
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Table 3-1.

Interface Signal Descriptions

0}

Positive Logic/Mode 5 Levels

o

Negative Logic/Mode 6 Levels

Interface
Connector Circuit False Cond. True Cond. False Cond. True Cond.
Pin Description (Figure 2-2) Logic O Level I Logic 1 Level Logic O Level Logic 1 Level
PERFORATOR OPERATION

J1-1 Tracks 1-8 Data Input. True condition causes a A 0<V<+0.4 2.4 <V < 45 +2.4 <V <45 0<V <+0.4

thru hole to be punched for that track when a true @ 4.2 mA max. or open circ. or open circ. @ 4.2 mA max.

J1-8 punch command is given. Data must be present at (ext. <ink) Hole No Hole (ext. sink)
the time a punch command is initiated and must re- No Hole Hole
main on the line for 2 usec. (min.) after the
punch command input reaches the true level.

J1-10 Direction Input. True condition moves tape for- A 0<V< +O;4 +2.4 <V < 45
ward and false condition moves tape in reverse as @ 9.0 mA max. or open circ.
described in Operating Specifications, Modes of (ext.; sink) Forward Tape NOT S?EESEQELE (;bﬁgERATES
Operation, Table 1-2. :Reverse Tape Movement

" Movement

Jl-11 Punch Command Input. A true condition moves tape A 0< V<404 +2.4 <V <45 +2.4 <V < +5 0 <V <+0.4
and initiates punching at up to 75 char/sec. as @ 4.2 mA max. or open circ. or open circ. @ 4.2 mA max,
described in Operating Specifications, Modes of (ext. sink) (transition) Tape Stopped (transition;
Operation, Table 1-2. This input line is disabled Tape Stopped Tape Advances ext. sink)
under the following conditions: 1) Punch Ready out- . one row and Tape Advances
put is false, 2) Tape/Chad Error output is true if punches. one row and
so optioned, 3) Chad drawer is full if so optioned. punches.

(See figure 1-5)

J1-12 Punch Ready Output. True condition indicates unit B 0<V<+0.4 +2.4 <V < +5 +2.4 <V <45 0<V<+H0.4
is ready to accept a punch command. Output is false @ TTL fan-out @ TTL fan-out @ TTL fan-out @ TTL fan-out
under the following conditions: 1) During advance and of 10 of 10 of 10 of 10
punch cycle (approx. 13 msec. following a punch com- Perforator Perforator Perforator Perforator
mand), 2) Whenever Tape/Chad Error output (J1-20) is Not Ready Ready Not Ready Ready
true if so optioned, 3) When chad drawer is full if
so optioned.

J1-13 System Ready Output. True condition indicates B $2.4 <V <45 0 <V <H0.4
internal voltages have stabilized after power turn- or open circ. @ TTL fan-out
on. False condition indicates power is off or NOT SELECTABLE - OPERATES TTL fan-out of 10. Perf.
internal voltages have not stabilized. IN MODE 6 ONLY of 9. Perf. System Ready

System Not
Ready
J1-16,17 Chassis Ground. Output connection to chassis (isolated from signal ground).
J1-20 Tape/Chad Error Output. True condition indicates B <V <+0.4 +2.4 <V < +5 +2.4 <V 45 0 <V <+0.4

one or more of the following conditions: (a) Per=
forator RUN-LOAD switch in LOAD or (b) Tape from
supply is loose, broken or tight. In perforator
system mode XX0 (see Figure 1-5) a true signal
disables Punch Command input (J1-11); does not
inhibit in mode XX1.

On units with the Chad Detector optiom this
signal will be true when the chad level reaches
a predetermined height and will inhibit punch-
ing (all modes).

0
@ TTL fan-out
of 9

No Tape
Malfunction

A TTL fan-out
of 9

Tape
Malfunction

@ TTL fan-out
of 9

No Tape
Malfunction

@ TTL fan-out
of 9

Tape
Malfunction

@ All RDB and RDF units are reader mode 653 and perforator mode 56X.
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Table 3-1.

Interface Signal Descriptions (Continued)

®Positive Logic/Mode 5 Levels

(:)Negative Logic/Mode 6 Levels

Interface
Connector Circuit False Cond. True Cond. False Cond. True Cond.
Pin Description (Figure 2-2) Logic 0 Level Logic 1 Level Logic O Level Logic 1 Level
PERFORATOR OPERATION (Cont'd)

Ji-21 Tape Low Output. True condition indicates 0<V<+0.4 +2.4 <V <45
tape supply nearly exhausted. False con- @ TTL fan-out @ TTL fan-out
dition indicates supply is greater than of 9 of 9 NOT SELECTABLE - OPERATES
preset low tape level. For informational Tape Supply Tape Low IN MODE 5 ONLY
purposes only; does not affect operation Above Preset
of the system. Level

J1-25 Signal Ground. OV signal ground reference for all inputs and outputs (isolated from chassis ground). Tied internally to J3-10.

J2 AC Power Input. See Input Power Specifications, Table 1-2.

READER OPERATION

J3-1 Reader Outputs of Data Tracks 1 through 8 C 0<V<+0.4 +2.4 <V < +5.0 +2.4 <V < +5.0 0<V<+0.4

thru and Synthetic Feed Hole (SFH). Synthetic @ 16 mA (sink) @ 0.2 mA @ 0.2 mA @ 16 mA (sink)

J3-9 feed hole is an exact duplicate of the feed No Hole (2.2K to +5V) (2.2K to +5V) Hole
hole but free from noise and jitter. Data Hole No Hole
envelops sprocket by at.least 100 usec. on
both rising and falling edges.

J3-10 Signal Ground. OV signal ground reference for all inputs and outputs (isolated from chassis ground). Tied intermally to J1-25.

J3-11 ﬁ, Drive Left Input. A drive state moves +2.4 <V 45 ¢ 0<V<+0.4
reader tape to the left as described in 2K to +5V @ 4.2 mA max.

A
Section 3.4.2 and 3.4.3. NOT SELECTABLE - OPERATES gzoopen circ. »Drive
IN MODE 6 ONLY P

J3-12 TR, Drive Right Input. Same as described for J3-11
except for right direction.

J3-13 System Ready Output. True signal indicates Cc 2K to +5V 0<V<+0.4
reader is in run (Reader RUN-LOAD switch in NOT SELECTABLE - OPERATES Open collector @ 40 mA (sink)
RUN) and system power up to operating levels. IN MODE 6 ONLY Reader System Reader System
False signal indicates one or both of above Not Ready Ready
conditions mnot present.

J3-14 High Speed Input. False condition and a true A +2.4 <V < +5.0 0<V<+0.4
drive signal drives tape asynchronously at NOT SELECTABLE - OPERATES or open circ. @ 5 mA max.
200 char/sec. True condition and a true IN MODE 6 ONLY Asynchronous High Speed
drive signal drives tape at 300 char/sec. Mode Oper. Mode Oper.
min. See Section 3.4.3.

J3-15 Reader Ready Output. True condition indicates c 2K to +5V 0<V<H0.4
reader is stopped and ready to accept the next NOT SELECTABLE - OPERATES Open collector @ 40 mA (sink)
command. False condition indicates reader is IN MODE 6 ONLY Reader Not Reader Ready
advancing tape. Ready

(:) All RDB and RDF units are reader mode 653 and perforator mode 56X.




d.

Place the perforator RUN-LOAD switch in the RUN position.

‘Depress the FEED switch and verify that tape is advancing

properly. The Punch Command line must be held in the false
state while feeding with the FEED switch. On RAF and RDF
units, approximately three folds of tape must be placed in
the take-up tray so the tape will fold properly. Depress
the FEED switch again and verify that tape is folding pro-
perly in the take-up tray.

Empty the chad bin each time a new box or roll of tape is

installed. This is important to prevent chad from backing up
into the punch.

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 that the punching of fanfolded tapes be limited to
140 feet or less at one time since this is the maximum storage
capacity of the fanfold bin on the front panel.

A e o B o o o g

CAUTION

P OO OOON

3

Whenever the punch is operated in mode 5 (especially
when the punch is not connected to the normal system,
i.e., bench operation), all false level inputs must

be tied to OV (not open circuited). Since most inputs
are internally biased to +5V, not tying them to the
false (OV) condition in mode 5 could cause erratic
operation. Mode 5 systems will not advance tape via
the FEED switch unless the Punch Command (J1-11) is
held low. " '

Table 3-2. TFront Panel Controls

Position . Function

-Switch
POWER ON Applies AC power to unit.
OFF ‘Removes AC power from unit.
SPOOL MOMENTARY ON | Operates manual spooler which winds tape counter-
(RAB and clockwise. "
RDB Units
Only) OFF Removes control of spooler.

-
<=

" Causes reader to drive tape to the right. This
{Momentary) is a separate switch on RAF units.

Causes reader to drive tape to the left. This

(Momentary) is a separate switch on RAF units.
(Not on 1led b 1 si 1
RDB Units) OFF Allows reader to be controlled by external signals
3-4
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Table 3-2.

Front Panel Controls (Contirued)

Switch

Position

Function

DUP

ON

Allows punch to duplicate the tape being read

(RDB and RDF in the reader.

units only)

OFF Allows punch and reader to operate in normal
mode of operation.

Inhibits Reader and applies false signal to
Reader System Ready output at J3-13.

LOAD ON

OFF Allows Reader to operate and applies true signal
to System Ready output at J3-13.

Causes punch to feed tape and punch feed holes
only, at approximately 75 cps. Data input lines
will be inhibited (Note: The punch command line
J1-11 must be held false while operating this
switch.)

FEED/
DELETE

FEED
(Momentary)

DELETE
(Momentary)

Same as FEED except enters an all-hole character
on each line of the tapeo

PERFORATOR Illuminated
STATUS

LAMP

Indicates tape supply is nearly exhausted or with
optional Chad Detector, indicates chad level is
above predetermined height. Low tape condition
does not affect punch system operation but chad
error inhibits punch until punch drawer is
emptied and the Chad Detector circuit is reset.
See Section 3.6.

RUN-LOAD RUN Allows operation of the punch mechanism and

tape supply system.

LOAD Disengages the pinch roller from the capstan on
the punch mechanism and places the Tape/Chad

Error output in the true condition.

3.3.2 TAPE FEED/DELETE MODE
This mode of operation allows the unit to feed tape through the punch mechanism at
approximately 75 cps and punch feed holes only or an all hole delete code.

a. Make sure tape has been threaded into the punch.
steps a through c.

See Section 3.3.1,

b. Place the POWER switch in the on (lighted) position.
c. Place the perforator RUN-LOAD switch in the RUN position.

d. Place the TAPE FEED/DELETE switch into its FEED position to 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.
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3.3.3 ASYNCHRONOUS FORWARD MODE

In this mode of operation, the unit will punch feed holes and data holes at up to
75 cps in the forward direction under control of input signal lines. See Figure
3-1 for proper timing. On RDB3075 and RDF3075 units, make sure the duplicator
cable is removed between J1 and J3 unless the unit is to be operated as a duplicator.
If it is see Section 3.5.
Perform Section 3.3.1, steps a through d.

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. !

c. Check to see that the System Ready Output at J1, pin 13, is
between OV and +0.4V.

d. On units with the Chad Detector option make sure the perforator
status lamp is not lighted. If it is lighted due to excessive
chad, punching will be inhibited.

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

f. 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 g). See Figure 3-1.

g. 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 Figure 3-1. Data commands must be
present at the time a punch command is initiated (step g) and
must remain on the line for 2 usec. (min.) after the punch
command input reaches the true level.

h. Apply the true (punch command) signal to J1, pin 11, depending
upon the mode. See Table 3-1. The tape will advance one row
and punch a feed hole plus those data tracks which are true
(step f).

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

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 75 cps for 10 rows (1 inch), without punching data
or feed holes. »

a. Perform Section 3.3.1, steps a through d.

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

On units with the Chad Detector option make sure the perforator
status lamp is not lighted. It it is lighted due to excessive
chad, punching will be inhibited.

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

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 nsec., min., before the punch command is given (step f).

See Figure 3-1.

Apply the true (punch 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 f for each line to be backspaced up to
10 lines (1 inch) maximum.

MODE 5 MODE 6

PUNCH PUNCH
i _I LZI— e

gﬂo’!:g‘l,tN e 500 NSEC.MIN. DIRECTION
1 CONTR
1 FORWARD DIRECTION onTRoL
i
1

PUNCH 2 JSEC. MIN. PUNCH
COMMAND COMMAND

DATA 2 NSEC.MIN, DaTA
INPUT INPUT

fe— 13 msEc-

I

f— 500 Nsec. min.

| FORWARD DIRECTION

2USEC. MIN.

T

2 USEC.MIN,

MMC 300

RSM-207V

Figure 3-1. Timing Diagram, Perforator Section



3.4

OPERATING INSTRUCTIONS, READER

Perform the following procedures when operating the reader portion of the reader/

perforator system. Refer to Figures 1-1 or 1-2 for locations of switches.

3.4.1

TAPE LOADING AND THREADING, READER

Use the following procedure when loading tape into the reader:

a.
bl

Ce

3-8

Place the POWER switch into its on position (iighted).
Place the LOAD switch in its on position (lighted).

Place the lower tape guide located on the right side of the sprocket
wheel into its open (down) position. Hold it in its open position
by moving the torsion spring (located below the lower tape guide)
forward.

RAB and RDB Units: Place the roll of tape to be read on the spooler.
During drive right tape reading, the sliding hub is pushed back be=
hind the circular plate and the roll of tape is placed on the shaft.
If a loop of tape is used, proceed to step e. RAF or RDF Units:
Place the fanfolded tape in the right bin for drive left reading

or in the left bin for drive right reading. '

Insert the tape between the upper and lower tape guides and engage
the sprocket holes in the tape with the sprocket drive wheel pins.
Make sure the tape is on top of the tape guide shaft and flush with
the front and rear tape guide edges (located to the left of the read
head).

RAB and RDB Units: Insert the tape over the tape roller located to

the right of the read head assembly. RAF or RDF Units: Insert the
tape over the right tape guide located at the entrance of the right
tape bin (for right direction reading) or over the left tape guide

located at the entrance to the left bin (left direction reading).

Raise the lower tape guide to its closed (upper) position (so that

it guides the tape into the sprocket wheel) and lock it in its upper
position by moving the torsion spring to its rear position. Check
for proper alignment of the tape within the sprocket and the front and
rear edges of the tape guide.

Place the LOAD switch in its off position (unlighted).

The reader may now be opératéd in one of the four modes listed in
Section 3.4.2 through 3.4.4.

To wind tape back onto spooler (RAB or RDB units) pull the sliding
hub out as far as it will go and insert the end of the tape into
the slot. Depress the SPOOL switch until the tape is rewound.

To unload tape, stop tape movement and place the LOAD switch in
its on position (lighted).

Place the lower guide in its bottom position and remove the tape.

To remove power, place the POWER switch into its off position
(unlighted).
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3.4.2 TAPE DRIVE, ASYNCHRONOUS OPERATION, EXTERNAL INPUT

In this mode of operation, the reader is controlled from an external signal as
follows: .
a. Perform Section 3.4.1, steps a through h.

b. Make sure the High Speed input at pin 14_of J3 is between +2.4 and +5.0V
or an open circuit. Also make sure the Reader Ready signal at pin 15
of J3 is in the true (low) condition. See Table 3-1 and Figure 3-2.

Apply the following drive left (BE) signal to pin 11 of J3 or the
drive right (DR) signal to pin 12 of J3 as required.

Stop: +2.4 <V < +5.0 (2K to +5V) or an open circuit
Run: 0<V<+4+0.4 @5 ma.

Tape will be ‘driven at 200 characters/second. To stop on character,

the run signal must be removed within 1 millisecond after the leading
edge of the feed hole. Next drive signal may be applied any time

after Reader Ready signal comes true. See Figure 3-2, Timing Diagram A.

" If a pulse is used, the pulse must remain true until Reader Ready
signal goes false (approximately 1 us). The next pulse may be applied
any time after the Reader Ready signal comes true (approximately 5 ms
between pulses). See Figure 3-2, Timing Diagram B.

c. Oniyione run signal must be present at one time. If both run signals
are present, the reader will drive to the right.
3.4.3 TAPE DRIVE, HIGH SPEED OPERATION

Use thé_following procedure when operating the reader in high speed operation,
i.e., 300 characters/second.

a. Perform Section 3.4.1, steps a through H.

b. Make sure the Reader Ready signal at pin 15 of J3 is in the true
condition depending upon mode. See Table 3-1 and Figure 3-2, Timing
Diagram C. Also make sure the High Speed input at pin_l4 of J3 is
between 0 and +0.4V. Apply the following drive left (DL) signal to
pin 11 of J3 or the drive right (DR) signal to pin 12 of J3 as required.

Stop: +2.4 <V < +5.0 (2K to 5V) or an open circuit
Run: 0 <V <+0.4 @ 5 ma.

Tape will be driven at 300 characters/second, min. Tape will stop on
character if drive command is removed in less than 100 us after lead-

ing edge of next sprocket. Next continuous drive command must be pre-
sent within 100 us after the leading edge of the sprocket or else the
drive commands may be locked out for up to 20 ms. Within this 100 us period,
the Reader Ready signal should not be sampled since it will be false

but the drive command (if required) should be reapplied. The Reader
Ready true condition is required only at the initial drive command or
after the 20 ms lockout. See Figure 3-2, Timing Diagram C.

If a pulse is used, the pulse must remain true until the Reader Ready
“signal goes false (approximately 1 us) and the next pulse may be
applied under the same conditions as described in the previous para-
graph for continuous drive command.
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c. Only one run signal must be present at a time. - If both run
signals are present, the reader will drive to the right.

3.4.4 ASYNCHRONOUS OPERATION, FRONT PANEL SWITCHES

In this mode of operation, the reader is controlled by the direction switch on
the front panel as follows:
a. Perform Section 3.4.1, steps a through h.

b. Make sure the external control signals, DL and DR (pins 11 and 12
of J1) are greater than +2.4V (stop condition).

c. Depress the left direction switch for drive left or the right
direction switch for drive right until the desired amount of
tape has been read. On RDB units, these switches are not present.

3.5 OPERATING INSTRUCTIONS, DUPLICATOR (RDB and RDF Units)

Perform the following procedures when operating the RDB3075 or the RDF3075 as a
“duplicator:
~ a. Load the tape to be duplicated into the reader by performing

Section 3.4.1 steps a through h.

b. Connect the duplicator cable (REMEX Part No. 110374-1) between
‘the perforator input conmnector J1 and the reader input connector
J3.

c. Place the DUP switch into its on (lighted) position 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.

3.6 TAPE RECOMMENDATIONS

Table 3-3 lists the tapes REMEX recommends for use. Basic tape specifications

are given in Table 1-2.

3.7 OPERATIONAL MAINTENANCE

After every 6 to 8 hours of reader use, the operator should check the tape trans-
port area of the reader for cleanliness. This is extremely important since any
dirt or foreigﬁ material covering the read head 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 read
head. It has been found in certain cases that residﬁe picked up by the tape

comes from soiled hands. It is important that care be exercised when handling
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tape, especially in machining areas or other areas where grease, oil and sprays

are present.

It is important that the chad tray at the lower left corner df the front panel be
emptied periodically to prevent chad from backing up into the punch and creating
punching errors. A good practice to follow is to empty the tray when each new roll
of tape is insﬁalled. See Section 3.3.1, step f. Units containing the Chad Detector
option will inhibit punching when the chad level raises above a predetermined level.

See Section 3.7.1.

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, 715200-001
carbon filled tapes :
Paper Manufacturer's Inc. | Perfection Series
Bemis Paper Tape Series
Crown Zellerbach Paper Tape Series
Friden Paper Tape Series
Special Paper (roll Nova Tech Syntosil Machine Tool Tape
only)
Special Mylar, Péper- 3M Brand N/C Tape #401 or #301
Mylar or Polyester
(roll only) Arvey RVCZ 60
Chase Foster MFM-153515, MFM-103515, or
: PMPO1151

NOTE: Oiled paper tapes may be used but with more frequent punch cleaning
beriods. ALSO ACCEPTABLE, BUT WITH REDUCED PUNCH LIFE: Black Carbon
Filled Tapes. NOT ACCEPTABLE FOR THIS PUNCH APPLICATION: Mylar-Foil,

2.6 mil, Arvey RVCTSZ and all other tapes with a thickness less than

3 mil and greater than 4.3 mil.

ALSO NOT ACCEPTABLE: Arvey RVCP23, Numeridex #0500 and all vulcanized

fiber tapes.
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3.7.1 CHAD DETECTOR RESET

The optional chad detector circuit is triggered when the chad in the chad tray
reaches a predetermined height. This will inhibit the punch circuitry until the
tray is emptied. After the tray has been replaced, the circuit must be reset by
depressing S9 located near the punch. This will reset the circuit until the chad
again reaches the preset level. Generally, however, if the chad‘is emptied after

each new roll of tape, the chad detector circuitry will not be triggered.

3.8 TAPE PREPARATION REQUIREMENTS

Proper tape reader operation requires that the maximum accumulated longitudinal
error between feed 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
X3.18-1967 (ANSI: formerly United States of America Standards Institute). In the
event a user has, because of punching problems, a number of tapes which do not
conform to this specification by an amount consistently out of tolerance, the

reader may be set up as in Section 5.6.2 using one of these tapes rather than the

type specified.

A tape gauge is included at the rear of the RPM1075 manual 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) at the single cross hair and swing the
other end of the 5 inch span 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 to the left). A second 5 inch gauge is printed
at the bottom to check both longitudinal and perpendicular transverse center 1iﬁe

spacing.
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SECTION 1V

THEORY OF OPERATION

4.1 BLOCK DIJAGRAM DESCRIPTION

The REMEX tape reader/perforafor system performs three basic functions: (1) controls
the operation of the RPM1075 punch mechanism in response to the input control signals,
(2) reads small rolls (RAB and RDB units) or fanfolded (RAF and RDF units) tapes, and
(3) duplicates tapes read by the reader (RDB and RDF units only). Each function is
described below in block diagram form and illustrated in Figures 4-1, and 4-2. See

also the system schematics, Figures 8-1 through 8-4. Electronic descriptions are

given in Section 4.2.

4.1.1 TAPE PERFORATION CONTROL

Two logic cards are used to control the punch mechanism: (1)>Control Logic and Feed
Hole Driver Card and (2) Data Logic and Driver Card. The former controls the logic
and timing of the perforator and the direction of tape movement while the latter
controls the data logic and solenoid driver amplifiers. Refer to Block Diagram,

Figure 4-1.

Proper operation requires that the direction and data inputs be present when the
punch command is given. See Sections 3.3.3 and 3.3.4. Applying the punch command
starts the timing of single shot SS1 and initiates the Data Clock Pulse. During
the SS1 time period, coil L1, L2, or L3 is energized, depending upon the state of
the L1-L3 counter and the direction present, causing tape to be advanced (or back-
spaced) one line. At the same time, the Data Clock Pulse latches the data track
information in the data latch circuits Z3 and Z7. This presents the track data to

the input of the data amplifiers Q1-Q8.

When SS1 times out (tape advanced), SS2 and SS3 are triggered and begin their time
periods. SS2 is used to update the L1-L3 counter, to turn on the feed hole sole-
noid amplifier which operates the feed hole solenoid, and to generate the Punch
Clock signal. The Punch Clock signal is used to turn on'those data amplifiers,

Ql-Q8, which have logical ones present at their input. The data amplifier outputs,
in turn, operate their respective punch solenoids.
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The period of SS3 runs concurrent with SS2 but lasts a short time longer to make
sure the punch pins are clear of the tape and the punch is ready to accept the
next advance command. At the end of SS3, the Punch Ready signal becomes true
signaling the external eqﬁipment that the system can accept the next line of in-

formation.

Switch S1, FEED/DELETE, provides a second input to the punch signal interface logic
which also generates the Punch Command Pulse. An identical sequence is produéed as
previously described for the Punch Command except that in the FEED position this
signal also inhibits the data track signals on the Data Logic and Driver Card re-
sulting in only feed holes being punched. In the DELETE position all data tracks

are enabled so that the all hole delete code is punched.

On RAB and RDB units, switches S6 and S7 (S6 only on RAF and RDF units) combine to
provide a Tape Handling Error Signal which is amplified on the Control Logic and
Feed Hole Driver Card and paralleled with the optional Chad Errér signal to provide
the Tape/Chad Error signal to external equipment. This signal is present when one
of the following conditions occurs: (1) the RUN-LOAD switch S6 is -in LOAD or (2) a
supply error is present (supply tape too loose or tight causing S7 to open; RAB3075
and RDB3075 units only). This removes the OV signal causing the Tape Handling Error
Amplifier on the Control Logic and Feed Hole Driver Card to turn on and give a true

Tape/Chad Error Signal System.

On systems containing the Chad Detector Option, @ OV true Chad Error signal is
generated by the Chad Detector Card when chad in the tray reaches a predetermined
level. This signal is paralleled with the Tape Handling Error signal on the Control
Logic and Feed Hole Driver Card to give a true Tape/Chad Error Signal to external

equipment.

4.1.2 READER DRIVE CONTROL

Step Motor Driver card 109891-6X1l to control tape movement. . Figure 4-2 shows the
Block Diagram for this card. The electronic details are described in Section 4.2.3.
The drive system consists of a stepping motor which is directly coupled to the sproc-
ket drive wheel. Each pulse to the motor advances it either 15° clockwise or 15°
counterclockwise and, in turn, causes the sprocket to advance the tape one line.

The tape stops on character and waits for the next motor pulse.
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The step motor driver card is used to generate the required motor pulse signals

in response to the drive inputs for either asynchronous operatidn (Section 3.4.2)
or high speed operation (Section 3.4.3). When the Hi Speed input is false (+5V

or open circuit) and an OV true drive signal applied to either the drive left or
drive right line or a command from either direction contrdl switch,'SZ or S3, will
generate the first system clock pulse, CP. The CP signal is used to advance the
motor phase control flip-flops and trigger the anti-jitter control (AJC) circuit.
Gated outputs from the flip-flops step the motor and the anti-jitter control output

prevents oscillation of the motor and sprocket and, in turn, the sprocket outputs.

When the next feed hole is read and single-shot SS3 times out, the Reader Ready
(RRDY) signal is generated. It is this signal Which initiates the next CP. All
subsequent CP signals are also generated in this manner. The motor speed control
circuit is'adjusted to control the reader speed at 200 characters/second. When the
ﬁ?§3-§3333 line is true, SS2 and SS3 are disabled. The generation of the first CP
is identical to that just described. However, as soon as the next feed hole is
read, SS4 is triggered causing SS& to be present forviOO'uég If the reader is to

' stop on that character, the drive signal must be removed during this 100 us period
or else the next CP will be generated, causing the tape to step'one’more line. Thus
with the elimination of SS2 and SS3 (SS1 is also shoftened), a 50% faster stepping

rate can be obtained.

Because sprocket wheel oscillation is inherent with stepping motors and because anti-
jitter circuit is eliminated in High Speed operation, the sprocket will oscillate

as it stops on character. This oscillation is even more apparent if the drive signal
is removed and not reapplied before SS4& times out to the extent that the sprocket
may move off and back on character a number of times. To prevent this from appearing
on the outputs, the SFH and data outputs are latched up using Z1, Z7 and Z11l. It

is also necessary to allow the sprocket to settle before applying the next drive
signal., This is accomplished by SS5 which is enabled by the ReadervReady line.

If a new drive signal is applied after SS4 times out, SS5 becomes energized. This
locks out any drive signal for up to 30 ms and allows the sprocket to settle before
the next drive signal generates the next CP signal. A system ready circuit is also
included using Z15 and Z16 to provide an external signal when the unit is not in

load and when power is up to operating levels.
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4.1.3 TAPE READING

The tape reading circuits are located in the read head assembly and consist of

a hybrid arrangement of discrete components which are used to sense the punched
tape perforations and convert them into output signals. As tape is advanced over
the read head by the sprocket drive, photovoltaic cells in the read head are en-
ergized by the light source when the corresponding holes are present in the tape."
The photocell output is subsequently amplified and routed to the output plug.

Tape guiding is achieved by the front and rear tape guide edges located to the left

of the photoelectric sensor assembly and the use of the sprocket wheel pins.

4.1.4 MANUAL SPOOLER OPERATION

RAB and RDB 3075 units are equipped with a motorized hub (Ml) operated by the
SPOOL push button. The hub is moveable and is pushed back behind the circular
plate during drive rigﬁt tape reading, allowing a small roll of tape to be placed
on the shaft. To rewind the roll back onto the hub, the hub is pulled ouﬁ as far
as it will go, the end of the tapelinserted into the slot on the hub and the SPOOL

push button depressed until tape is rewound.

4.1.5 DUPLICATION MODE OPERATION

RDB and RDF 3075 units are provided with a duplication cable which connects between
the perforator input connector J1 and the reader connector J3. These units are
also supplied only with reader mode 653 and perforator mode 56X for compatibility.
When the cable is connected and the DUP switch, S3, is operated as described in
‘Section 3.5, OV is removed from the punch command input at J1-11 allowing it to

be controlled only by the RRDY OUT line at J3-15. See Figure 8-2 or 8-4. OV

from C3 is also applied from S3 to the DR IN line on the reader at J3-12 causing

it to advance tape. Immediately, the RRDY OUT line goes positive which causes
those holes still present in the reader.to,be punched. The tape then advances to
the next character where it stops and waits for the next drive signal. This signal
comes from the‘Punch Reader output at J1-12 in the form of a negative going pulse
which is coupled through C3 to the DR IN line on the reader and the sequence is

repeated.

~
]
o)
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CARD. LOCATIONS MARKED WITH (% )ARE ON DATA LOGIC AND DRIVER CARD ALTHOUGH
THESE SIGNALS ARE GENERATED ON THE CONTROL LOGIC AND FEED HOLE DRIVER CARD.

MMC 328

Figure 4-3. Waveforms and Timing Diagram, Perforator Section.
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4.2 CIRCUIT DESCRIPTIONS

This section describes the theory of operation and electronic details of the five

circuit cards used in the tape perforator system.

4.2.1 : CONTROL LOGIC AND FEED HOLE DRIVER CARD 110261

This card controls the punch timing and logic and the operation of the feed hole
solenoid. Punching is accomplished by using (1) external Punch Command, Direction
and Data Input signals (2) the FEED switch to punch feed holes only, or (3) the
DELETE switch to punch the all hole delete code on the tape. In addition this
card generates two other output signals: (1) the Tape/Chad Error signal and (2)

the Tape Low output. The schematic for this card is given in Figure 8-5.

4,2.1.1 Punch Command Control

Before the Punch Command can be applied, the following signals must be present as
described in Sections 3.3.3 and 3.3.4: (1) the Punch Ready output signal must be
true indicating the punch is cleared and ready for the next line input, (2) a Direc-
tion Control signal must be present, (3) the desired Data Input signals must be pre-
sent, and (4) the FEED and DELETE switches must be in their off positions. See
Table 3-1 for the voltage levels of the inpﬁt.signals corresponding to the particu-
lar mode being used. Also see Figure 4-3 which shows the waveforms at selected

points on the Control Logic and Feed Hole Driver card.

Applying the Punch Command signal at J1-11 produces a +5V output at Z7-11 since the
true level of the Punch Command signal is of the opposite polarity to that of the
Input Mode signal at Z7-13. Refer to Figure 8-5. The Input Mode signal originates
on the Data Logic and Driver card; See Section 4.2.2, As Z7-11 (and Z10-4) goes to
+5V, Z10-6 also goes to +5V which places Z4-8 at OV until C4 charges (between 0.2
and 0.5 us). This signal is inverted to +5V at Z1l-4 and is used as the positive
going Data Clock signal (applied to the Data Logic card). Z4=-8 is also inverted

at 28-12 and applied to Z6-5. Since 76-4 is already +5V (SS1 and SS3 are at +5V)
26-6 goes positive and is used (1) to trigger single-shot SS1 and (2) as the CP
signal for the two direétion control flip-flops FF1l and FF2. SS1 is adjusted by
R13 for a period of iO.S + O.Z'ms. ' |
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Flip-flops FF1l and FF2 are connected through Z7 and Z12 to form a three state
counter which determines the energizing sequence of the punch motor windings

L1, L2 and L3. The direction of counting is determined by the direction line
which places +5V at pins 1 and 10 of Z7 for the forward direction (L1, L2 and

then L3 energizing sequenée).or OV for the reverse direction (L1, L3 and then L2
energizing sequence). Figure 4-3 illustrates the forward direction and éssumes

FF1 and FF2 are initially in their reset states. The outputs of FF1l and FF2 are
gated at Z10, pins 2, 9 and 13 with the negative going SS1 and SS2 signals from
Z6-3 to cause L1, L2 or 13 (depending upon the state of the counter) to go positive
for the time period of SS1 and SS2 (approx 12.35 ms).

When SS1 times out, the positive-going edge of SSI triggers SS2 and SS3. SS2 is a
positive-going signal and is gated at Z2-10 with the Direction signal. If the
Direction signal is +5V (forward), Q2 is turned on which energizes the Feed Hole
Solenoid causing a feed hole to be punched; if the Direction signal is OV (reverse),
Q2 stays off and no feed hole is punched. The OV trué output at pin 8 of Z2 is also
gated with the OV FEED switch signal from Z2-6 causing a. OV true Punch Clock output
at Z12-3 which is used on the.Data Logic card. If the direction is reverse, z212-3
remains at +5V and the data is inhibited (See Section 4.2.2). The pulse width of

SS2 is set between 1.40 and 2.0 msec. and is adjusted by R15.

S83 is set by R1ll for a 2.5+0.1 msec. on time period which is slightly greater than
SS2. This delay pulse is inserted to make sure the punch pins have recovered and
that the system is ready for the next Punch Command input. When SS3 times out, the
positive going S53 signal is gated at Z6~13 causing Z6-11 and Z6-8 to be +5V (SsT
at Z6-12 is already +5V). The Punch Ready output at Z7-6 then becomes true (OV or
+5V depending upon the mode) and indicates to the external equipment that the punch

system is ready for the next Punch Command input.

4.2.1.2 FEED Switch Operation

The FEED switch sequence generates almost the same sequence as described for the
Punch Command input; see Section 4,2.1.1. Actuation of the FEED switch applies OV
to Z2-5 which locks up the latch composed of Z2, pins 1-6 and places OV at Z2-3
(Z2-1 is approximately +3V due to the R8-R9 divider). As Z2-3 goes to OV, Z4-11
becomes +5V and generates a +5V signal at Z10-6. The same sequence as described for

the Punch Command signal in Section 4.2.1.1 occurs except only a feed hole is punched
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since the +5V signal at Z2-6 holds the Punch Clock signal at +5V. When SS3 has
timed out and Z6-8 goes positive, the OV signal at 72-8 is capacitively coupled
to Z2-1 through C7. This places a negative pulse at‘ZZ-1~which,shﬁts off the feed
cycle until C7 charges. After C7 charges, the cycle is repeated, pfoviding the
FEED switch is still actuated. It is necessary when using theﬂFEED switch that
the Direction Input be +5V or open circuit to place the’FFléFFZ c¢untér in the

forward sequence of operation.

4.2.1.3 DELETE Switch Operation

The DELETE switch is provided as a means of placing an all hole code-bn the tape-
manually. Actuating the DELETE switch places OV at Z4-5 which‘locké up the latch
composed of Z4, pins 1-6 and places OV at Z4-3 (Z4-1 is approx1mately +3V due to
R8-R9 divider). As Z4-3 goes to OV, Z4-11 becomes +5V and generates a +5V signal
at Z10-6. The same sequence as described for the Punch - Command signal in
Section 4.2.1.1 occurs. 1In addition the +5V signai at.Z4-6 is“inverted at 28-8
and applied to the Data Logic card causing all holes to’be”ﬁgnchéd. When SS3 has
timed out and Z6-8 goes positive, the OV signal at ZZLS’isféépQCtively coupled to
Z4-1 through C7. This places a negative pulse at Z4-l‘whi;hvEHUts off the feed
cycle until C7 charges. After C7 charges the cycle is répeated, providing the
DELETE switch is still actuated. It is necessary when u81ng the DELETE switch that

the Direction Input be +5V or open circuited to place the FF““FFZ :¢ounter in the

~ forward sequence of operation.

4.2.1.4 System Ready Signal Description

The System Ready signal indicates that the system's~VOItagés;@éVQﬁreached the proper

operating levels. When power is first turned omn, C6 begiﬁs charging and continues

charging until it reaches the level sufficient to Switdh‘the‘Syétem:Ready output at
Z8-6 to OV. This signal is then inverted at Z8-4 and applied to the Clear input

at FF1 and FF2 to set the counter to zero.

4.2.1.5 Tape Handling Signal Description

The Tape Handling Error input signal at Z11-5 is normélly OV as described in

Section 4.1.1. Actuation of S6 or S7 removes the OV sigﬁél ét”21i-5 which places
the Tape/Chad Error output at +5V for mode 5 or OV for mode‘6§ The OV signal at
Z11-6 is also applied to Z6-9 which inhibits the Punch Ready output and, in turn,

the Punch Command input by causing Z6-8 to go to OV. Systems which do not require
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that the Tape Handling Error inhibit these signals (optional mode XX1) have the

jumper wire between Z11-6 and Z6-9 removed.

4.2.1.6 Chad Error Signal Description

The Chad Error signal is generated on the Chad Error detector card and applied to
the Control Logic and Feed Hole Driver Card. See Section 4.2.5. A predeterﬁined
level of chad in the chad box causes the Chad Error signal to drop to OV. This
signal is applied to Z6-9 which inhibits the Punch Ready output and, in turn, the
Punch Command input by causing Z6-8 to go to OV. 1In addition, for mode XX0, the OV :
Chad Error signal also places the Tape Chad Error output at +5V for mode 5 or OV for

mode 6.

4.2.1.7 Tape Low Signal Description

The Tape Low signal is normally OV when tape supply is sufficient. When the tape
roll drops below a preset level, switch S8 on the tape deck opens and removes the
OV signal from Z12-9 and 10. These pins are now biased through the 2.2K resistor

in Z14 to +5V causing pin 8 of Z12 to go to +5V.

4.2.2 DATA LOGIC CARD 110251

This card controls the gating and punching of the data tracks. Because the opera-
tion of all eight tracks are identical, only Data 1 will be used in this discussion.
Applying the true Data 1 signal (+5V for mode 5 or OV for mode 6) to Z4-4 switches
Z4-6 to +5V since Z4-5 is of the opposite polarity to that of the true Data signal.
Refer to the Schematic, Figure 8-6. The input to the 4-bit, bistable Z3 is thus
+5V for a true Data input.

Latch Z3 stores .the input inforﬁation at input 1D and transfers it to the output

1Q (inverted from the input; OV for true Data signal) when the Data Clock input

from the Control Logic and Feed Hole Driver card (See Section 4.2.1.2) goes positive.
The Q output will follow the data input at 1D inversely as long as the Data Clock
remains high. When the Data Clock goes low, the information is retained at the Q
output until the clock again goes high. With +5V at Z3-2, the output Z3-1 will be
OV and remain at OV when the Data Clock dropé to OV. The Data Clock occurs simultan-
eously with the Punch Command signal at Z6-6 on the Control Logic and Feed Hole
Driver card (See Section 4.2.1.1). It can be seen, then, that the data inputs must
be stable at the time the Data Clock falls (0.2 to 2 usec after the leading edge

of the Punch Command).v
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During the SS2 time period on the Control Logic and Feed Hole Driver Card, the OV
true Punch Clock is generated and applied to the Data Logic and Driver Card at
Z1-5 for track 1. 1If Data track 1 is true, Z2-3 will be OV causing Z1-4 to go

positive. This turns on data 1 solenoid amplifier Q1 and punches track 1.

4.2.3 STEP MOTOR POWER SUPPLY CARD, 109061-2

AC voltage is applied from a secondary winding on transformer Tl and used to gen-
erate the +5 VDC for the logic elements. Refer to the schematic, Figure 8-7. The

-2 assembly is used on this unit. A five-volt regulator, LM309K is used to develop
the +5 VDC. Approximately 11 VDC is applied to the input at pin 1 and with R6 in

the ground path at pin 3, an adjustable voltage slightly greater that +5 VDC is
present at pin 2. It is subsequently reduced to +5 VDC due to the dfop through

CR6 and CR7. Adjustmeﬁt of R6 will provide the required output voltage of 5.00 + 0.25
VDC. R4 and Ql provide an adjustable +5.4 VDC for the lamp supply voltage. CR1 and
CR2 are used to rectify 48/60 VRMS AC voltage to give the +28/34 VDC range used to

operate the stepper motor.
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L.2.4 STEP MOTOR DRIVER CARD 109891

This card is used to generate outputs which drive the three phases of rcader stepper
motor in responmse to the drive inputs. It allows the reader to be operated in (1)
asynchronous mode as described in Sections 3.4.2 and 3.4.4 or (2) in high speed

mode as described in Section 3.4.3.

4.2.4.1 Motor Control Circuit Description, Asynchronous Modes

The following description assumes initially that tape is‘stoppéd and no drive signal
is present. Figure 4-4 shows waveforms at selected points'fér,driye left, drive
right, stop and step right operations. The figure beginé at'Ehé extreme left with
tape stopped after being driven to the right. The chart is intended as a guide Eo
show the sequence of events and which signal initiates §ther signals (originating
signal or signals shown by dot end of arrow and resulting signai shdwh at arrow
head). It must be cautioned that due to the wide range of pulse widths, no attempt
has been made to draw the time axis to scale. Aléo'fefe#fﬁﬁ;théﬁschematic, Figure
8-8.

With the reader stopped, the FH signal is +5V true and all’éingle;shots have timed
out (their Q outputs are +5V). FF3 is in the clear state (DRDY data ready signal
at the Q output is + 5V) having been reset by the prev1ous pos1tive going edge of
FH. This places Z16, pin 3 (RRDY, Reéder Ready) at +5V and the external RRDY (Ready)

"at OV indicating the reader is ready to accept the neXﬁ command .

Figure 4-4 shows the DL (drive left) signal being applled fxrst.. Note that the
external inputs are paralleled by their respective sw1tqh 1nputs (SL or SR) so that
either input will generate the following sequence of events. The OV true DL signal
switches the DLG (drive left gate) at pin 8 of Z8 from +5V to OV which causes the
Z13 flip-flop (pinsll through 6 of Z13 are connected to form a.fiipfflop) to change
state and switch the UPDN (Up-Down) line from +5V to OV. The DLC signal also
switches the DRV (Drive) line at Z13, pin 11, from OV to +5VE' This triggers SS6

and generates the positive going CP signal (approximatéiy;Q,ZS»ds).

The CP signal is used three places: (1) as the clock input for the two motor phase
control flip-flops, FFl and FF2, (2) to trigger single-shot §S1, and (3) to set FF4
(the complement, CP, is fed to Z12, pin 4). Outputs FFI and FF2 are gated at 22

and Z7 and used to generate the three phase outputs for,the m6th windings, which
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are subsequently amplified by the Reader Motor Amp card 110011l. See Section
4.2.5 also see schematic Figure 8-9. Flip-flops FFl and FF2 are connected
through Z8 to form a three state up-down counter. The phasing sequence is deter-
mined by the UPDN (Up-Down) line which places OV at p1ns 1 and 5 of z8 for drive
left (phase sequence order: phase 1, phase 2 and then phase 3) at +5V for drive r
right (phase sequence order: phase 3, phase 2 and then phase 1). Figure 4-4 |
illustrates drive left first and assumes FF1 and FF2 are initially in the reset

states.

The positive going edge of CP,is useddto trigger single-shot SS1. ‘R8 adjusts the
pulse width of SS1 end‘should Be»set'for 2 ms (see Section 5.6.4.2). (During High
Speed operation, R7 is puiled to OV in the time constant circuit (R7, R9, R8, C5)
which reduces SS1 to approximately 1.5 ms.) At the end of the 2 ms pulse, the nega-
tive going edge of SS1 triggers SS2. The OV level of SSI is used to set flip-flop
FF3 which is described in Sectionla 2.5.2. 8SS2 1s adjusted by R16 for a pulse width
of between 0.4 and 0.9 ms as described in Section 5.6.4.2. 352 is applied as a
negative OR combination to pins 12, 3 and 9 of Z2 and causes the remaining two motor
windings which are not energized during any phase sequencetto become energized during
the SS2 time period. vThis momentary energizing of all motor phases dampens the in-

herent oscillation in tne stepper motor as it moves from one position to the next.

The positive going edge of SSZ is used to trigger single-shot SS3 at the end of

the SS1 time period. R13 edjusts the pulse width of SS3 (see Section 5.6.5)

for approximately 2 75 ms so that with it and the 2 ms pulse width of SS1, the

time between each CP and hence each character is approximately 4.75 ms or 210
'+ 3 cps (the actual flgure is hlgher than 200 cps in order that the reader can

be operated at 200 cps us1ng step pulses) Shortly before SS3 times out, the next
sprocket hole 1s read wh1ch resets FF3 and places the DRDY (Data Ready) line at +5V.
When SS3 goes p051t1ve, both pins 12 and 13 of Z16 are +5V and the next CP is gener -
ated causing the cycle to be repeated (prov1ded the drive signal is still present).
The DRDY signal also trlggers the SS4 31ng1e -shot but in asynchronous operation it
has no 31gn1f1cance since it times out before SS3. In addition, SSS is not used

during asynchronous mode.

Operation during drive right is very similar except for two major differences:

(1) the DR signai'is noW_OV.(Ef_is'¥5V) and (2) the UPDN line is +5V causing the
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motor phase sequence to be phase 3, phase 2 and then phase 1. Note that in the
sequence given in Figure 4-4, although DR is OV, the first-CP'is not.generated

until the previous left drive is completed, i.e., SS3 has timed out.

The reader may be operated by applying step pulses as descriﬁed in Section 3.4.2
instead of a continuous drive signal. See Figure 4-4, the right half section.

In this mode of operation, the reader is under control of step pulses‘only and one
pulse must be present for each line. Operation of the card using step pulse inputs
is identical to that just described for continuous drive signals‘except that each
CP is generated from each new step pulse. The pulse width'muétFBe‘wide enough so
that the DRV line signal can generate the CP signal (approximately 1 us). In addi-
tion, it must not be so wide that it is still present when the feed hole goes on

character or else it may drive one more character.

4.2.4.2 Synthetic Feed Hole and Data Circuitry

Flip-flops FF3 and FF4 and gate Z7 are used to generate a syﬁthetié feed hole (SFH).
This output is identical to the FH signal but free frbmvaﬁj noise.or oscillation
which may be present in the true FH signal as it goes on character at the end of
each step. Both FF3 and FF4 are set at approximately the‘same‘time:. FF3 by SST

and FF4 are set at approximately the same time: FF3_by_§§T'and'FF4 by CP. See
Figure 4-5. Outputs FF3 and FF4 are then combined at pins 9¢and‘10 of NAND gate

Z7 and inverted at Z6, pin 10 to produce SFH which, in turn, is again inverted by
Z6 pin 12 (mode 5 output) to give SFH. In mode 6, SFH‘isjgéneratéd directly frbm
Z7, pin 8 and inverted at Z6, pin 12. FF3 and FF4 are set (FF3 putput is +5V and
FF4 is OV) at the beginning of each CP (FF3 by SS1 and FF4 by CP) resulting in SFH
being high. As the tape advanéés, the feed hole goes off character causing FH to go
high and to reset FF4. . FF4 is now +5V causing SFH to be 0V which follows FH. When
FH goes back on character, FF3 is reset placing FF3 at OV and feturning SFH to +5V.
SFH remains at +5V until the next stepping sequence is repeated and FH again goes
off character. 1If through jitter or noise FH goes off aﬁd on character, SFH will not

see it since FF3 and FF4 are locked up until the next sequence.

Latches Z1 and Z11 are used to synthesize the data output so tﬁat they too are free

from jitter, especially during High Speed mode. The track outputs are unlatched when
SFH is +5V (FH off character) and follow the cell outputs. When FH is true (on char-
acter) §fﬁ goes to OV and latches the data. Since SFH does_noﬁ switch until another

CP signal is generated, the data outputs will remain fixed, regardless of any tape
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jitter. This arrangement also allows the data to envelope the sprocket by at

least 100 us on both the rise and fall sides.

4.2.4.3 High Speed Mode Operation

High speed operation (300 char/sec) is accomplished by disabling the motor damping
pulse, allowing the motor to accelerate more rapidly. A O volt level on the HI SPD
line disables SS2 (and SS3 which is triggered by SS2) and enables SS5. Refer to

Figure 4-6.

The period of SS1 is shortened due to R7 being removed siﬁce CR3 is back biased

(27, pin 3 in high speed'mode is +5V). Thus the RRDY signal at Z16, pin 3 is de-
pendent only on the DRDY line and’ the 100 us delay provided by S _—Z. The first CP
generated after the application of the drive signal, however, is st111 generated

by the DRV line as described in Section 4.2.4.1. Therefore in High Speed operation,
the reader drives tape at the maximum rate allowed by the characteristics of the
stepper motor (in excess of 300 characters/sec) and not the_pfédetermiﬁed 200 chara-

cters/second as set by SS1 and §S3.

One other important difference is the inhibiting of SS2 which is used to eliminate
the stepper motor oscillation as the tape comes on character. At 300 characters,

if the reader remains in drive (DRV line true), this is not significant since the
motor starts driving égéiﬁ as soon as it reaches the next character (except for the
relatively small 100 us delay of SS4). If the drive signal is removed and then re-
applied within 100 us after the leading edge of the sprocket, no problem will occur.
However, if the drive signal were removed and then reapplied when a second feed
hole is read, a double reading would occur. To prevent this, SS5 is qsed to lock

out all drive signals. for approximately 25 + 5 ms until the tape has settled out.

Referring to Figﬁre 4-6, when a drive command is removed, SS5 is enabled by the nega-
tive going DRV signal. The next drive signal will generate a new CP at the end of
SS4 provided it is applied within 100 us after the leading edge of the éprocket
(before SS4 times out). If the drive signal is not applied and SS4 times .out, SS5

is triggered and the SS5 signal drops to OV for 25 + 5 ms and holds the CPG signal

at +5V. Thus all drive commands are locked out until the tape has settled. This,

of course, has no effect on the data outputs since they are latched (see Section
4.2.4,2). When SS5 times out and SS5 goes to +5V, a new drive sequence can be

started.
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4.2.4.4 Powver Turn-On and Load

Flip-flops FF3 and FF4 are reset by one of the following conditions: (1) when
power is first turned on or (2) when the LOAD switch is»actuated;' When  power is
first turned on, pin 9 of Z16 is at OV causing pin 8 of Z16 to be OV which resets
the flip-flops. When Cl0 charges (approximately 50 millisecbndé) to +5V, pin 8

of Z16 will go high providing the LOAD switch is not actuated. If the LOAD switch
is actuated, pin 8 will remain at OV until the LOAD signal is removed. If during
initial turn-on, both Q outputs of FF1l and FF2 are at +5V (a prbhibitive condition),
pin 3 of 22 inverts these outputs and resets the flip-flops. | |

4.2.5 READER MOTOR AMP CARD, 110011

Mounted on the inside of chassis is the Reader Motor Amplifier.bafd. This card is
used to amplify the @1, ¢2 and @3 output from the 109891 Step Motor Driver card
which is used to operate the stepper motor. See Figure 8-9 for schematic and

assembly.

4.2.6 CHAD DETECTOR CARD 110291-1

The optional Chad Detector card is used to determine if the level of chad in the
chad drawer is above a preset level. This level is detected by a lamp-photocell,
DS4-Q4, arrangement. See Figure 8-1, 8-2 or 8-3 dependingvupdn the model. The
schematic of the Chad Detector card is shown in Figure 8;10. If the level of chad
builds up so that Q4 shuts off, the base of Ql on the Chad Detector card will go
high, turning on Ql. This causes the latch composed of Z1, pins 4-10 to be set and
places OV at Z1-8. Z1l-11, in turn, goes to +5V which turns on Q2 and the ERROR
lite. Z1-11 also causes Z1-3 to‘go to OV which is appliéd-tp thevééhtrol Logic
and Feed Hole Driver Card producing a true Tape/Chad Error Output>(mode XX0 only).
After the chad has been émptied, the latch is reset by depreSSing the Chad reset

switch S9, located near the punch. This places OV at Z1-9 causing the latch to reset.

4.3 - RPM1075 PUNCH MECHANISM

The operafion and maintenance of the RPM1075 Punch MechaniSm is described in a
separate manual. The RPM1075 consists of punch head, punchvpin drive linkage,
solenoids, incremental motor, capstan and pinch roller, tape guide and pathwéys.
Three motor windings, L1, L2, and L3, control the movement of the tape and their

energizing sequence determines the direction of movement. See the description of
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the Direction Control Flip-Flops FFl and FF2 in Section 4.2.1. The solenoids

are operated from Q1-Q8 on the Data Logic and Drivervcérd;]vSee;séctionaé.Z.Z.
Suppression diodes CR1-CR8 for the solenoids are mounted dn“the_Déﬁa‘Lpgic and
Driver Card. Chassis-mounted Zener diode Z1 is used to speed the suppression pro-
cess. Each motor winding and solenoid is fused With a 2A,'250V}fuse.» These fuses

are mounted on the side of thé Punch Mechanism.

4.4 LIGHT SOURCE

A straight line filament lamp rated at 5.8 VDC @ 500 mllllamps is used as the light
source. It has been derated approximately 10% to provlde a long 1lfe ‘expectancy

in excess of 13,000 hours. The lamp is mounted in a bracket whlch along with the
lens is replaced in the event of a lamp failure. The 11ght source.assembly replace-
ment is described in Section 6.11. The power supply voltage for the lamp is +5.40

and is adjusted as descrlbed in Section 5.6.3.

4.5 HYBRID READ HEAD ASSEMBLY

The read head assembly contains a complete‘phqtoqeil,andﬁémpliﬁierdaéseﬁbly. The
negative going on character photocell output-froﬁ éach track'iS‘amﬁIifiéd and brought
to the output plug J1. The output of the read head ampllflers is OV when no charac-
ter is sensed and > +2.4V when a hole is sensed. The output stage of each track

is identical and is shown in Figure 2-2, Circuif C. A pair of test plns for the

feed hole cell output is available for the adjustment procedures descrlbed in Section
5 and is located under the photoelectric sensor assemb}y.; ‘See Figure 5-2. A sche-

matic of the test pin circuitry is given in Figure 8-11.
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SECTION V

MAINTENANCE

5.1 GENERAL

The REMEX tape reader/perforator systems are
and infrequent as possible. Table 5-1 lists
the various procedures. To prolong the life
certain checks and preventive procedures are
Table 5-2 with suggested schedules. Section

along with pfobable cause and remedies. The

designed to keep maintenance as simple
the maintenance equipment required for
of the equipment and minimize down-time,
set up in Sections 5.2 and 5.3 and

5.4 outlines possible malfunctions

remaining sections describe the re-

quired adjustment procedures. Replacement procedures are given in Section 6.

Table 5-1. Maintenance Equipment Required

Item Quantity
Extender Board, REMEX Part Number 109091 ; e 1
*Extractor Tool (for pin removal on Amp plastic connectors) 1
Amp 454747-1
*Flexible Feeler Gauge, 0.010 to 0.0l11 inch or three 1
pieces of 3.7 mil mylar tape stapled together _
*Frequency Counter, 10 Hz to 10 MHz, 5V input o 1
Miller-Stephenson MS-200 Magnetic Tape Head Cleaner 1
(REMEX Part Number 716004-150) ' ,
*Pulse Generator, 10 Hz to 1 MHz, up to +5V amplitude, 1
1 us to 100 mg width
*0il, non-detergent, SAE-10 -
*0Oscilloscope, DC to 10 MHz, single sweep 1
Spring Scale, 1 1b. . 1
*Voltmeter, Digital, 0-0.1 ma, 0-100 mV dec, 0-100V dc, 1
100K impedance or greater :
REMEX Read Head Alignment Tool 109299 . 1

% Not available from REMEX.

5.2 PREVENTIVE MAINTENANCE, PERFORATOR SECTION

Preventive maintenance, which includes inspection, cleaning and lubrication, should

be check periodically in order to maintain peak performance. In addition, in order

that the wartanty)remain in effect, the unit must be maintained in accordance with

RSM-207V

5-1



the instructions outlined below (see Section 1.3 and page iii). A‘ﬁréﬁentive ‘
maintenance schedule and log are presented in Table 5-2 whichvindicates‘the item,
frequency of action, and references the maintenance paragraph. TFor customer con-:
venience the table is arranged so that a log can be kept of When each malntenance
procedure was performed. Periodic service is determlned by the number of ‘rolls

of tape punched (1000 ft. rolls). See Section 5. 3 for preventlve malntenance 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,
to another. The punching of oiled paper tapes may increase
the frequency of service. See the note in Sectlon 5 2 1.

Table 5-2 gives the Preventive Maintenance Schedule for-only'ﬁhe tape supply and
take-up portion of the perforator system. Preventlve malntenance and adJustment
procedures for the RPM1075 Punch are given in REMEX Techn1ca1 Manual for the »
RPM1075 Punch and must also be followed.

5.2.1 50 ROLL SERVICE

Preventive malntenance after every fifty (50) rolls of tape con51sts of dust re-
moval from the punch, a functional check and lubrication when used Wlth certain types

of tape. See the REMEX Technical Manual for the RPM1075 Punch ﬁbr detalls.

NOTE

When punching oiled paper tapes, more frequent dust removal
is necessary since the dust and oil mixture will tend to
adhere to the punch capstan and affect reg1strat10n. Also_
remove oil accumulated from capstan and pinch roller thh
alcohol on cloth. Don't get alcohol on ‘bearings or pins.

5.2.1.1 Functional Check

The following items should be checked for theeproperfb§EﬁéﬁigA'“ xyery.so rolls

of tape:
a.‘Check each of the front panel control SW1tches to see that they
perform the functions outllned in Table 3-2.
b. Check the Tape Handling Error signal at J1-20 to make sure 1t is
in its true state for those con<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>