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SECTION 1

GENERAL DESCRIPTICN

1,1 Equipment Description

The REMEX Photocell Tape Reader, Model ER-1002BB, RR-1002RB or RR-1002LB
is designed to meer the requirements of systems using 5,7 or 8 channel

punched tape as an input medium. Refer to Pigure 1-1, Reliable, conser-
vatively designed electronic circuits apd rugged precision mechanieal

construction permit reliable, error-free reading of punched tape.

Convergion of information, from the form of perforations on the tape into
electronic aignals, is the fupection of the tape reader. 4g the tape
passes under the reading lamp, the holes are recognizad by means of
photoelectric cells. Each cell output {5 then amplified and brought

to the outpur receptacle for external routing and use, .

External signals are used to control the movements of the tape. Model
RR-1002BB is bidirectionai,permitting either right or left movement of
the tape while Model RR- 10O2LE drives tape only to the Ieft and Model
RR-1002RB drives tape only to the right. Plug in modules give the reader
versatility in being able to adapt the type of logic and voltage levels
dictated by the specified input signals. Rumerocus combinations of in-
put control and output signals are available from which tha customer
selects the set applicable to his requirements, Refer to Section 1.6,

1.2 Equipment Supplied

Various items have been included with the reader for spare parts, in-
stallation and maintenance. These {tems are listed in Teble 1-1.

Irem Quanticy

Fuse, 2 amp, Slow Blow (Spare)

Fuse, RAA-2 (Spare)

Fuse, 1/2 amp (Spare) :
Comnector Plug, PI, Cannen, RSK-19-22¢-1/2
Connector Plug, P2, Cannon, RSK-1%-22¢-1/2W
Silver Bearing Solder

Bristle Brush

Manual

Ll el o TR

Table 1-1. A list of items ineluded wich REMEX Tape Reader.

6118
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1.3 Specifications

Listed in Table 1-2 are the specifications of the REMEX Tape Reader,
Models RR-1002BB, RR-100ZLB and RR-1002RB.

Characteristic

Specificarion

Tape Width

Standard tape puide is adjustable
for 5 channel (i1/1l6 inch), 7
channel (7/8 inch) er 8 channel

{1 inch) rape. Refer to Section 1.7.

Tape Transmissivikty

Reads all tapes made of materisl
where light transmissivity does
not exceed 50%, Refer to Section
5.4,

Reading Speed

50 or 100 inches/second, continuous
feed mode, Two spead standard,

20 inchesfsecond, line-at-a-time
step mode.

Tape Start Time

Less than 3 milliseconds from
rest position.

Tape Stop Time

Less than 0.5 millisecondz., Stops
on commanded character at 50 inches
second.  Stops before next character
at 100 inches/second.

Power Requirements

L0Q=-130 VAC, 1.3 amps nomioal, 60
cps, *3%,single phase.

Ambient Temperature

Opegates normally from 20°F to
120°F.

Size

Refer to Figure 1.2,

Welight

32 1bs.

Table 1-2, Specifications for the REMEX Tape Readers,
Models RR-1002FB, RR-1002LB and BR- 1OOZRE.
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1.4 List of Fuses and Semicenduceors

All fuses and Semiconductors which are used in the reader are listed in
Table 1-3,

CRPONENT UANTITY

Diode, 1H1116a

Dicde, 1M2069 (RR-1002BB)

Dicde, 1N2069 (RA-1002LB/RB)

Dicde, 1N3569

Diode, IN2974B

Diode, 1N1362

Dioda, 1N2992

Fuse, 2 AMP, Slo-Ble

Fuse, HAA-2

Fuse, 1/2 AMp

Transistor, CDT 1313 or ZN1542
{RR10O02EB ) 4

Transistor, CDT 1313 or 2N1542
(RR-1002LB, RR-1002RE ) 3

Ll el e L IS Y

Table 1-3. A list of the fuses and semiconductors used in the reader.

1.5 tionsg

Three Options are available for particulsr customer requirements which
include;

a, Ungated ontputs in which the data outputs envelope the sprocker
and appear independent of the sprocket track., Unless otherwise
specified, the readers are supplied with the outputs gated, i.e.,
the information tracks appear at the same time as the feed hole
track.

b. Blecked outputs which inhibit all ocutputs during Ehe manual re-
winding of the tape. This cannot be used with automatic rewind
and should be used with manuail tewind only.,

¢+ Line stepping which allows the reader to step one line at a time
with a pulse input,

Only the ungated output option is discussed in this menual, Each of the
other two is described in a separate appendix and schematic if the option
is used. Noermally, che ungated option is specified along with the modes

of operation at the time ot purchase. However, if requirements change, it
is a relatively simple matter, to modify the readar to achieve ungated ouk-
puts. Refer to Section 5,5,

TRM-611E
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1.6 Mode and Module Descriptions

So that a maximum in versatility may be achieved, the reader has been de-
signed {n such a manner as to provide a selection of voltage levels for
the input feed control signals, the informacion track cutputs and che
sprocket track output, This iz accomplished by making available variocus
modules for certain areas of the circuitry and two possible sets of power
supply levels, Figure 1-3 lists the various combinations From which the
customer selects the cne which is applicable to his requirements, The
particular mode designated for this reader is indicated on the title Page.

Three digits comprise the mode number with the first digit referring to
the drive mode, the second to the data track output mwode and the third to
the feed track (sprocket) outpur mode. Refer to Tables I and II in Figure
1-3, Units with the line stepping (pulse coupling) option have had four
sdded to the first digit; units with the blocked outputs have had four
added to the second digit and units with the ungated outputs option have
four added to the third digit. For example, a unit with normal mode 2{1
but containing the line stepping and ungated options would be 615.

Table II of Figure 1-3 lists the input voltage requirements and outputs
obtained for each mode. 4As an example, a reader with drive mode 2, track
mode 1 and feed track mode 2 would require OV applied for the tape drive
signal and +10V for the tape stop signal. Further, the voltage output

for the data tracks would he +l0V and OV for a hole and no hole, respectively,
and the feed hole track output would be OV and 10V for a heole and no hole
respectively. In addition, from Table I of Figure 1-3, this reader would

use the following modules: X1, 101738; X2, 100857; X3-X6, l01735; X7-

X8, 10085%; X9, 101737 and X10, 101736.

Non-standard (special) units are dencted by an 8, F or E and a two digit
number in the last three digits of the model number. The differences
between any special and the standard uits are described in en addendum
at the rear of the manual,

1,7 Tape Channel Rumbering

Standard REMEX readers are equipped wirh an adjustable three channel tape
guide containing the tape channel configurations shown in parts A, B, and
C of Figure 1-4. This combination is normzliy called the relstype scan-
dard, d{ptional tape guides are available upon request at the time of
purchase and include the following:

ETA Standard, adjustable three channel tape guide, configuration
A, B, and D of Figure l-4.

Eight Channel only.
Seven Channel only,

Five Channel only.( Configuration D of Figure L-4.).
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Each of the four configurations shown in Figure l-4 employs the same photocell
block centaining eight data cells and one sprocket cell, These nine cells are
rumbered the same regardless of the type of tape with the same numbering also
appearing on the schematics, Consequently, when using a 5 channel guide it is
necessary to convert from the REMEX track number to the actual tape track num-
ber with the aid of Figure 1-4, For example, with the inverting five channel
guide of configuration C, track 3 on the tape is the same as track 4 on the
schematic and sppears at pin L0 of connector J1. Particular cells which are
not used will always contain a logic "1" signal since these cells will always
be energized, To illustfete, REMEX track numbers 1, 7 and § will always be
true when using the five channel guide of configuratiem G, This arrangement
of tepe guldes allows the sprocket track to be recognized always as the sprocket.

REMEX TRACK HUMBERING 876545321

8 CHAMMEL MUMBERNG BTES4532 1

.
|

REMEX TRACK NUMBERING B75%4532)

T CHANNEL NUMBERING

REMEX TRACK NUMBERING

S CHANNEL NUMBERING
INVERTED (TELE TYPE 570)

REMEX TRACK NUMBERING 876545321
__hﬂ_,_ﬁJ

Laohescoee| D
S CHANNEL NUMBERING | _|125345

NON-MVERTED (E14 STD) | |

PANELSL"’

Figure 1-4
Various types of tape configurations showing
how the track numbering on the tapes corresponds
to the track numbering in the cell block.
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SECTION 2

INSTALLATION

2.1 Unpacking

Specially designed, reinforced packing cartons have been used in the ship-
ment of the reader to provide the best possible protection during transit.
Also packed with the unit are those items listed in Section 1.2. A care-

ful visual inspection of the unit should be made as soon as it is removed

from the carton for any apparent dameze incurred during shipping. In the

event the equipment has been damaged as a result of shipping, the carrier

and BEMEX Electronics should be netified as scon as possible.

2,2 Power and System Connections

All power vequirements, control signals and output signals which are nee-

essary for complete operation of the reader with a given system are routed

through Jl which is located at the rear of the reader, Figures 7=1 through
7-3, schemarics, give the detail routing and pin conmections of the signals
applied to Jl. No track output should have a load which exceeds 10 milli-

amps of current,

If a REMEX spooler is used with the reader, a direct connection is made from
42 on the reader to J? on the spocler, Some spoolers have connector J2 with
mmber pin designations and some have letter designations. Still others

have a terminal strip instead of a commector. Always refer to the Lncer-
connection section of the spooler manual, Wires terminating at pins 11, 14,
15 and 19 on Pl (the mating commector for J1} and pirs 1, 2 and 3 on P2 (the
mating connector of J2) should be size 20 page. ALl other cable wires should
be 22 gage.

2.3 Reader Mounting

To insure & minimum of acoustical noise and vibration to the surrounding
equipment, the reader should be securely mounted. When mounting the reader

in & closed cabiner, adequate air circulation should be supplied so that the
reader dogs not exceed the amblent temperature specifications listed in Section
1,3, Each reader has been accurately adjusted and aligned before leaving the
factory and should not require any initial adjustments or calibrations,

TRM-5078
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SECTION 3
OFERATION )

2.1 Warm Up

A brief period of at least 30 seconds should be allowed, after the power has
been turned on, for the voltages to stabilize. This is Particularly impor-
tant when making any of the measurements referred to in Seetion 5, Maintepance.

3.2 Motor Speed Control

A two speed motor allows the tape to be read at 500 characters/second or at
1000 characters/second. Relay Kl is used to select the desired speed. When
the relay is de-energized, the 500 character/second speed is obtained, Ener-
gizing the relay produces the 1000 character/second speed. The relay is
energized by applying signal grourd to pin 13 of J1, regardless of the mode,
Removing this signal de-energizes the relay.

3.3 Operating Instructions .

The following procedure should be followed when reading a tape, regardiess

of the operating modes being usedlwich exception to steps { and j. Refer

to Figure 1-1 for the location of the switches, Make sure the system in-

stallation and connections of Segtion 2.2 have been made. If the reader

is not connected to the system, during such times as maintenance, the data

and sprocket track outputs must he loaded with 2 1K load to ground (Modes

1 and 4), to +10VDC {Mode 2) or to -10VDC {(Mode 3). This iz due to the

fact that the output c¢ircuits in the reader are net internally loaded and

must be connected either to the normal aystem load or to the extarnally !
conpected load as described,

a, TPlace the POMER switch intc its O position. i

b, Place the RUN-LCAD switch into its LOAD position, This will 4
stop the capsran from rotating, release the brakes and pinch
rollers, and remove power from the spocler,

¢. Lower the tape gulde on the photocell asgembly to its bottom i
stop. This is accomplished by pushing down on the tape ad-
Justor from the top of the photocell block. :

d. Insert the tape to be read. Proper insertion usually requires 1
that the edge of the tape nearest the feed hole be placed mext to
the panel., Refer to Sectlon 1-7,

€. Check for proper alignment of the tape within the guides.

f. Raise the tape guide one stop for 8-chammel tape, two stops
for 7-channel tape and three scops for 5-chammel tape.

g« Place the RUN-LOAD switch into its RUN position,

h. Select the desired speed. Refer to Section 3.2, Motor Speed
Control.

i. Apply the proper input feed control zignal for rhe drive mode
of the reader belng used, Refer to Table 3=1 and to Section
1.6,. The feed control signal is applied to pin § or 18 of J1
for right (forward) or left (reverse) movement, respectively.

10
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When driving tape in & given direction, make sure the stop
signal is applied to the pin for the opposite direction. The
resulting output signals are listed in Table 3-2.

J To stop the tape movement, apply the stop signal as listed in
Table 3-1 to both pins 8 and 18 of J1 for Model RR-1002BE, co
pin 8 only for Model RR-100ZRE or to pin 1§ only for Model
RR-1002LB .

k. To unload tape, apply the stop signals, place the RUN-LOAD
switch into itz LOAD position, Lower the tape adjustor and re-
move the tape.

1. To remove power from the reader, place the POWER switch into
its OFF position. The spooler may be used with the reader
power off, if the RUN-LOAD switch on the reader is in RUN positionm.

Drive _ FPositive Logic Negative Logic

State HMode 1 Mode 3 Mode 2 Mode &

Run +10V LL7 o -10¥

Staop oV -10v +10v o

Table 3-1. The required drive control inputs for the standard

four modes.

Output Positive Logic Hegative Logic

State Mode 1 Mode 3 Mode 2 Made 4

Hole +10V@L0 0WaL0 OV@ELD -10%E10

milliamps milliamps | milliamps milliamps

Ho Hole OVE<S0 -10W@<50 +10vV@G0 WES0

microamps microamps microamps mi croamps

Table 3-2. The ocutput signsls for the standard four modes.

3.4 Operational Maintenance

material.
tures can create errors in readout,
the reader for general c¢leaning.
to remive foreign makter,

After every € to 8 hours of use, the operator should check the condition
of the glass slide covering the aperture plate For dirt or foreign
This is extremely Iimportant since anything covering the aper -
Use the bristle brush supplied with
Use a cotton swab and water, if necessary,
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SECTION 4
THECRY OF OPERATION

4,1 Reader Operational Descripkions

Three main functions are performed by the cireufltry in the tape reader:
{1} transport control, (2) tape perforation sensing and output and (3)
the supply of power and light. Certain areas of the transport control
and tape perforation sensing and output circuits have been incorporated
into ten modules (X1-X10), Refer to Figures 7-1 through 7-3. These are
the following:

a. Transport Contreol
{l) The input contrel eircuie, X2.
(2) The drive and brake amplifiers, X7 and X8, respectively,
which are two identical modulas.

b. Tape Porcforation Sensing and Outpuc
{1} The Schmitt trigger, X1.
(2) The emitter switch and delay circuit, X9.
(3} The five track output amplifier modules (X3-X6, XL0) in
which one module, X10, supplies the sprocket output and
each of the other four, X3-X6, supply two tracks each.

Each of the three functions is discussed below, The particular modules
used with the wvarious wmodea are discussed in Section 1.4 and listed

in Figwe 1-3.

4,1.1 Transport Control Circuics

Applying the drive feed signal to the bi-directional model as de-
scribad in Section 3.3 to pin 1 or pin & of X2, depending upon the
direction desired, generates the output signal at pin 3 or pin 7,
respectively, This signal is, in turn, applied te pin 1 or 7,
respectively, of X8 where it 1s amplified and produces an oulput at
piln 6 or & of X8. Transiaster QL or Q2 is subsequently turned on,
thereby energzizing the selected drive magner, At the other output
of X8, pin 8 or 6, the appropriate drive transistor remains off.

Whan a drive signal is present at either pin 1 or 6 of module X2,

an output is generated at pin % of X2 which is amplified by module
X7. This signal then appears at pinsB and 6 of X7 and is used to

turn off Q3 and subseguently release the brakes, L3 and L4,

Two separate drive systems are incorporated in the bi-directional
model, one on each side of the reading head. On the right is placed
the forward drive and on the left, the reverse drive., A contin-
nously rotating capstan and an electromagnetically operated pinch
roller constitute the drive system. Refer to Figure 5-1, When a
drive magnet is energized {the brakes are simultaneously released),
& rocker arm assembly, conmnected mechanically to the pinch roller,
is actuated by the resulring magnetic field. This causes the

12
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pinch roller to force the tape against the capstan, resulring
in the tape being pulled through the reader.

When the stop signal is applied to borh pins 1 and & of X2, the
cutput signal from pin 9 is generated and applied to pins 1 and

7 of the brake amplifier wodule, X?. These signals are, in turn,
amplified by X7 and produce outputs at pins 6 and 8§ which cause
33 to turn on. Both brake magnets are then ensrgized, stopping
the tape.

The brake system is composed of two high apeed d.c. electromag-
nets located belesr the normal tape path. Refer to Figure 5-2,
As the magnets are energized, each one acrtuates a brake shoe
housed above the tape which clamps the cape to the magnet hous-
ing. This double braking action insures dccurate and rapid
stopping.

Models RR-1002EB and RR-1002RB use omnly two modules, X2 and
X8, in the transport circuit, One half of X8 i3 used as the
drive amplifietr and the other half is used as the brake ampli-
fier. The same pln connections, howewer, are applicable with
pins 3 and 7 of X2 used as the right and left drive cutputs,
respectively, and pin 2 used as the brake output,

4.1,2 Perforation Semsing and Gated Qutput Circuits

Mime photovoltaic cells in the read head {(part of the photocell
block assembly) are used to sense, photoelectrically, the perfor-
ations in the tape, A light source (refer te Bection 4.1.3, Lamp
and Power Supplies) provides a focused beam which covers the aresa
aof the photocells as shown in Figure 3-4. The tape is pulled over
the top of the photocell block and when a hole in any given track
on the tape appears over the top of a photocell, the light shining
through the hole, energizes the cell.

Connected to each photocell is a two stage amplifier (modules X3-
X6 and X10) which prevides the proper ocutput wvoltage for use in
external circuits, Operation of the amplifiers dependa upon two
factors: (1} the cell must be energized by the light and (2) the
voltage level of the emitter common line of all amplifiers, pin

1 of modules X3-X6 and X10, must be lowered.

Control of the emitter line volrage is achieved by recognizing
the presence of the feed hole in the following manmer. As the
feed hole cell becanes energized, the voltage at the anode of

the photoeell rises a few temths of a volt which is applied to
the input, pin 8, of the Schwmitt trigger module, Xl. This gener-
ates an output signal at pin 3 of Xl which is applied to pin 3

of the emitter switch and delay module, X9,
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Two outputs, in turn, are gencrated from module X9, One output,
from pin 6, is the emitter common line whose voltage drops to
approximately that of the photocell common iine. Potentliometers
RlL through R18 and current limiting resistors R1% through R26
provide sufficient negative bias at each amplifier base (pins 8
and 9 of the output amplifier modules, X3-X6} such that if any
track cell has not been energized, and the emitter line has been
lowered, the output amplifier of that track will not be turned

on, & rise in voltage at the anode of an energized photocell,
however, turns on the track amplifier. Each potenticmeter is ad-
justed to compensate for the variations in the output of each track
cell as described in Section 5,2.7. The adjustment of the BIAS
potentiometer, R8, which supplies the common voltage to RL1 through
B15 is also described in the same procedure,

The second output from X%, pin 3, is delayed approzimately 15 micro-
seconds and then applied to pin § of the feed hole amplifier (in
module X10). This results in the feed hole output appearing
approximately 15 microseconds after that of the other eight Eracks.
A almilar situation occurs when the amplifiers are turned off,

In this instance the emitter switching line is delayed, resulting
in the feed hole output being removed before the other tracks.

Such & sequence is referred to as the gated cutput condition since
the appearance of the dats tracks depends upon the sensing of

the sprocket. Sectien 4,2 describes the optional arrangement

in which the data outputs appear independently of the sprocket
(ungated condition),

4,1,3 and Pewer Suvpplies

The light source 1s an axial cartridge lamp especially selected

to provide a long average life. Care must be taken to properly
focus the lamp and to assure that no obstructions such as dirt,
incomplete tape perforations, ete., cover the cell bleck apertures.
Positioning of a new lamp is discussed in Section 5.2,3, Lamp
Changing,

4ll necessary d.c. voltages required for the internal operation

of the circuits are derived from the power supply section. 4
constant voltage transformer, together with Dl and D2 and filtering
capacitor €1, comprise the basic GOVDC power supply. A& 10 volt
zener diode, Z1, and a string of five diodes, D11-Di5, provide the
proper operating levels for the modules. Transistor G4 provides
rvegulation for the reading lamp and the bias potentiometer, RS,

The different voltage levels required for wedes 1 or 2 and modes
3 or &4 are achieved internally, This is accomplished by tying
pin 14 of J1 (which i{s signal ground in all four modes) to the
anode of Z1 (~10V line) for modes 1 and 2 and to the cathode of
Z1 (OV line) in modes 3 and 4. Befer Eto the notes incorporated
on the Schematics (Figures 7-1, 7-2, and 7-3). With reference to
signal ground, pin 17 of J1 and pin L8 of J2 is -56VDC in modes 3
and 4 and -46VDC in modes 1 and 2. Likewise, all other voltages
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become more positive by 1O veolts in modes 1 and 2, For example,
the +4VDC of modes 3 and 4 become +14VDC with respect to signal
ground and alsc appears at pin 10 of J2 as +14VDGC,

4.2 Ungated Qutput Optiom

Certain reader applications require that the track outputs appear inde-
pendently of the sprocket track, i.e., the frack ocutputs are not gated
with the sprockec track. This results in the sprocket coming on approx-
imately 10% of hole to hole cycle time after the dara tracks are turned
on and disappearing the same amcunt time before the data tracks. Two
jumper wires are used to accomplish this, Refer to the Schematics,
Pigures 7-1 through 7-3, This ties the photocell common line amd the
emitter commouw line of the track amplifiers to -lOVDC. Track outpucs,
then, depend only upon the rise in the voltage at the aneds of its
respective photocell and not the change in the emitter common line
(which for gated ourpurs is produced by the sensing of the sprocker).
To cffset the difference in hole sizes of the sprocket and data tracks
on the tape, a special aperture mask is alsc used in which all holes
are the same size. A special alignment procedure fa used with this
option as described in Section 5.2.8.

15



Im

SECTION 5
MATNTENANCE

The REMEX Tape Reader has been designed in & manner as to keep mainte-
nance as simple and infrequent as possible. To prolong the life of the
equipment, certain checks and preventative procedures are zet up in
Section 5.1 with suggested schedules. From time to time, certain adjust-
wments and calibrations mey be needed. These are detailed in Section

5.2, accompanied by the necessary diagrams. Additional information
which may be helpful Is included in Secrionsz 5.3 through 5.5.

5.1 Preventative Maintenance

Item Time Procedurs

Photocell Block Semi-Weekly Check the condition of the
or more fre- glass slide covering the
quently as aperture plate. This is ex-
required. tremely important since any

dirt or foreign material
covering an aperture can
create errors ln readout, A
stiff bristle brush is in-
cluded for general cleaning.
Use a cottomn swab and water,
if necessary, to remove
foreign matter.

Focusing Lens Semi -Waekly Check and clean if necessary.
Use the game materials for
cleaning as mentioned in the
Photocell Block item,

Jam and Drive Rollers Semi-Weekly Check for the following:

a. Cleanliness of the sur-
face, CGleaning is sasily
accomplished by abrading
their surfaces with a
soft eraser of the "Pink
Pearl" type.

b. Wear or indentations on
the roller surfaces,

Brake Shoes Semi-Manthly Check for sccumulation of
foreign matter that might
tend to reduce the braking
force and clean, 1f neces=
sary. Refer to Section 5.2.2.
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Ltem Time Procedure

Fower Supply Voltages Quarterly Check all voltages listed
below with the same voltmeter.
A g¢hange In voltage readings
may be indicative of a gradual
component failure. A period
of about 30 seconds should be
allowed for warm up before the
readings are taken.

All voltage readings should be
+ 5%. Refer to Section 7,
Figure 7-11.for identificatien
of components and terminal

locations.
¥oltage From Io

-56VDC  Cl,-terminal TP
-10VDG  F3, terminal2? TP1L

+4VDC Cl,+terminal TF1
Lamp Volrage Henthly Cheack the voltage across the
rveading lamp. Refer to Section
5.2.4,
Symmetry of Sprocket Anytime a Check the sprocket output at
Track Output tape mater- test points 1 and 2 for a
ial changes 45% on time for readers using
or a lamp is gated outputs. Refer to
replaced Section 5.2.5. Readers con-

taining the ungated output
option should be checked for
a 40% on time, Refer to Section
5.2.6.

CAUTION: WHEN BEMOVING OR MOUNTING ANY COMPOHENTS (M THE
CERAMIC STRIPS, USE ONLY SOLDER COMPOSED OF 4% SILVER,
607 TIN, AND 36% LEAD, SOLDER HOT CONTAINING A
SMALL AMCUNT OF SILVER WILL RESULT IN COLD SOLDER
JOINTS AWD DAMAGE TO THE STREPS.
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5.2 Adjustments and Calibrations

Proper operation depends upon making and maintaining accurate adjustments,
The following calibrations should be checked periodically aud adjusted as
needed,

5:2,1 Drive System Adjustment

The following procedure describes the adjustments hetween the capstan,
the rocker assembly and the magnet, Figure 5-1 1llustrates the left
drive system; the right drive is the mirror image,

4, Remove any tgpe which may be in the reader,

b, Energize the drive magnet. Refer to Section 3.3, step i,
This should bring the pinch roller in contact with the
capstan and the gap between the rocker assembly and the
magnet gurface ghould be as shown in Figure 5-1, Step 1.

e, If the conditiens do not exist as described in step b,
loosen the magnet holding screws and move the MALNEE asgem=
bly slightly until the desired gap Lz obrained when the
rollers are in contact,

d, Tighten the magnet holding gcrews, being careful nat ta
disturb the setting made in step c.

e. De-energize the drive magnet. Refer to Section 3.3, step j.

f. With the magnet de-energized, the rocker stop and the rocker
assambly ghould be in contact and the gap between the cap-
stan and pinch roller should be as shewn in Flgure 5-1,
Step 2,

g+ If the conditions do not exist as described in step f,
loosen and adjuet the rocker stop screw until the desired
gap is obtained,

h. Tighten the rocker stop, being careful not to disturb the
setting made in step g,

3:2.2 Brake Magnet Clesning Frocedure

The type of brake used on the reader requires no adiustment, A semi-
monthly check for cleanliness, however, is required., Cleaning of
the brake, when necegsary, is accomplished in the following manner:

4. Remove the upper cover, Refer to Figure 7-13, item 10,

b, Loosen the two #4-40 allen screws which hold the brake shoe
housing (top half of the brake).

t, Gently insert a screw driver under the brake shoe to keep
the parts intact while carefully removing the housing from
the mounting block. Leave the mounting block secured o
the panel,

d. Clean the accumulated material from the houzing, the brake
shoe, the spring and the face of the magnet {top surface
of the mounting block). Use water ot alcohol, If necessary,
to remove the regidue,

e, Reassemble the brgke shoe housing as shown in Figure 5-2 and
remount it to the mounting hlock,
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CAPSTAN

PRCH
ROLLER 0 A 1—.002-.004

S T
MAGHET b O gagneT
HOLDING —é [ acsEMBLY
SCREWS D )

STEP |
o13-015 ROCKER ASSEMEBLY
| v
g%gm_%_\x\ é
O O
@] O
STEP 2
Figure 5-1.

The drive mechanism of the reader showing its two step adjustment procedure.

4-40x38 BRAKE
SOCKET SHOE
HEAD SCREW /BQAKE
: T SHOE

/ HOUSING

SPRING

_/

\ MOUNTING BLOCK

Figure 5.2.
4 erosg section of the side view of the brake magnet showing the
assembly of the brake shoe housinz., It is important for maximum
braking action that the spring be placed as shown and not lnverced.
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5+2.3 Lamp Focusing

When replacing a lamp, make certain the filament is parallel with che
holes in the photocell block and that the focused beam will just
cover all the holes. The light pattern should appear ss shown in
Figure 5S=4.

Due te small varfations in construction, from lamp to lamp, it may

be necessary to rotate the lamp. Long nose pliers may be used on

the base of the lamp, Care ghould be taken so as not to break loase
the base. 1t may also be necessary to loosen the lamp bracket mounting
the screws and move the bracket slightly to obtain the desired beam,
Refer to Figure 5-3. In addition, check the voltage across the lamp.
Refer to Section 5.2.4, It may also be necessary to check the sym-
metry adjustment, Refer to Section 5.2.5 or 5,2,6,

LAMP BRACKET
HOLDING SCREWS

Figure 5-3.

Lamp mounting bracket ghowing the locations of the holding screws.

0}
; i
®
© 0 9 BEAM FOCUSED
0 APBROXMATELY
o &5 SHOWN

L

Figure 5«4,
Focuzed beam of the lamp showing its proper alienment,



5.2.4 Lawp Voltage Adjustment

The following procedure insures that the proper voltage is applied
across the reading lamp:

a, With the POWER switch in the OFF position, place a volt-
meter across the terminals of the lamp fixture,

b, Place the POWER switch into its ON position.

¢, Adjust potentiometer R7 until the voltmeter reads 20,0 VDC.
Make sure this reading is made after the lamp has reached
steady state conditions, '

d. Remove the volemeter leads,

3.2,5 Symmetry Adjustment, Gated Qutputs

The symmetry adjusetment may be required in both of the following
lnstances:

a4, When a lamp has been replaced,
b. For any change In tape material where there 1s a significant
opacity variatiom,

This adjustment is performed as follows:

I a, Insert a tape with feed holes only,
b.  Apply the feed signal. Refer to Section 3.3, step i.
e, Place the oscilloscope ground lead in black test jask, TPL.
d. Place the oscilloscope probe in the red test jack, TPZ.

e, Adjust the SYMMETRY potentiometer RS for a 45% "on time"
as shown in Flgure 5-5. .

Hote: A standard veltmeter may be substituted for the oscilloscope.
In such cases, adjust the symmetry potentiometer to obrtain
an average d,c¢. level equal to 45% of the actual value of the
+10 volt supply (Mode 1), to 45% of the -10 volt supply
(Mode 4) to 55% of the +10 volt supply (Mode 2) or to 55% of
the -10 wolt supply (Mode 3).

5.2.6 Symmetry Adjustment, Ungated Cutputs

The symmetry adjustment for readers containing the ungated output option
is the same as described in Section 5.2.5 with cne exception, In step e,
adjust the SYMMETRY potentiometer, R%, for a 40% on time instead of 45%
and a 60% off time instead of 55%.

TRM~611E



“CTMETTT TME 1 (anp3

7 49% ON_ 1 | SSTBOFE MODES

QUTRUT FULLY TIVE TIME 2AND 4
SATURATED
AT 45%
OUTPUT BEGINNING
TO UNSATURATE
AT 0%
Figure 5-5.

The sprocket output (TPL-TP2 ) when the symmetry is properly adjusted
for readers with gated outputs. Readers with ungated outputs are ad-
Justed for a 40% on time and a 60% of £ time.

3.2.7, Alignment Procedurs, Gated Qutputs

After 2 npew lamp has been mechanically focueed, check the outputs
using the following procedure for only these readers with gated
oukpute.

2, Insert a tape having a light transmissivity of 50%, and
containing holes in all tracks.

b. Connect a 1K load to the output of each track,

¢« Start the reader and observe all outputs. Refer to
Section 3,3, step i. They should be of the form shown in
Figure 5-5, fully saturated throughout the "on time".

d. Insert a tape having a light transmissivicy.of 50% and
containing feed holes only.

&. Start the reader and observe the outputs of the tracks
with ne holes. The leakage through the tape, as observed
at the outputs, should be less than 200 millivolts.

If the lawp has been adjusted properly (Refer to Section 5.2.3),
steps ¢ and e will normally be correct, Ia the event, after
rotating the lamp and adjusting the lamp bracket, the conditions
in steps ¢ and ¢ cannot be obtained, comtinue the above pro-
cedure with the following steps. It should be noted that steps I
through o will allow the reader to read the extreme range of
light transmissivities (0 to 50%). However, Lif its desired to

read only one type of tape, the BIAS potentiometer RS may simply

be adjusted until the outputs appear as indicated in steps ¢ and =.
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Insert a tape as described in step a.

adjust potentlicmeters E11-R18 to their maxImum resistance
{fully clockwise}, Then back off 2 full turns (CCW).
Adjust the BIAS potentiometer RS for the maximum voltage
(i.e., the negative value nearaest zero). The voletage
weasurement is made from che yellow test point (TP3) to
the black (TPLl).

Adjust the SYMMETRY potentiometer R9 for a 50% "on cime”.
Refer to Section 5.2.5.

Reduce the blas (increase the negative wvalue) unt11 one of
the track outputs just begins to come out of saturaticn.
Refer to Figure 5-5.

Adjust the trim potentiometers R11-R18 of the other seven
tracks until their outputs appear as described in atep j.
Adjust the SYMMETRY potentiometer RS for a 48% "on time.”
The outputs of all tracks should be full saturated.
Insert a kape a3 described in step d,

Adjust the Symmetry potentiomecer BB for a 45% 'on time™.
Observe the outputs of the tracks with no holes. The
leakage through the tape, as observed ab the outputs,
should be less than 200 millivolts.

5,2.8 Aligoment Procedure, Ungated Qutputs

The following procedure is used only with those readers contalning
the ungated output option. This procedure aligns the reader after
the lsmp and lamp bracket, if necessary, have been properly adjusted.
Refer te Section 5.2.3.

&,
b.

Insert a tape of the type to be used with holes in all tracks,
Make sure the reader is connected to the equipment with
which it Is used. If the reader cannot be connected, load
each output track with a LK load to ground for Modes I and
4, to +10VDC for Mode 2 or ko -10VDC for Hode 3.

Start the rveader {Befer to Section 3.3, step 1) and cbserve
the sprocket output which should be on 40% of its cyele

and off the remaining 60%. If this is not the case, adjust
the SYMMETRY potentiometer R9 for a &40% on and 60% off
cycle. Refer to Section 5.2.6. Mote, however, that the
symmetry For the ungated condition is &40% on and 60% off,
not the 45% on and 553% off as stated in the procedure for
the gated condition. Lock the SYMMETRY potentiometer.
Adjust potentiometers Rl - B8 to their meximum resistance
{fully clockwise) and back off 2 full turns (counterclock-
wise).

Observe all eight data rrack outputs and unote the track
with its output on for the lease amount of time.

Adjust the BIAS potentiometer R8 for a 60% on time and

a 40% off time for the track noted in step e. Lock the
BIAS potenticmeter,

Adjust the trim potentiometers of each of the remaining
data tracks until the respective track output has an on
time of 60% and an off time of 40%.
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5.3 Tape Splicing Enstructions

In the event of tape breakage, it is recommended that a buttsplice be used
to repair the tape., Abuttsplice is made by bringing the ends of the

tepe together without any overlapping and securing them firmly together
with the splicing material. Refer to Figure 5-6.. A recommended splicing
material is the silver Scotch tape #852. Care should be exercised to make
certain the splicing wmaterial ends between feed holes and thac the
splicing material is trimmed conincident with the edge of the tape.

QLEEEi‘BUTTED TOGETHER

-i

-

o O y

s

>1 0

|
|
|
A

'SP/UUNG MATERIAL

Figure 5-6.
A sample tape showing a properly made splice.

5.4 Determination of Per Cent Light Transmissivity of a Tape

Semi-transparent tapes which allow up to 50% of the light applied to
pass through ave capable of being read by the photoecell block, Any
higher level may energize photocells where perforations do not exist,
thereby giving false outputs, The method of determining the % lighc
transmissivicy is as followsi

&.. Bemove the plug F3 on the photocell block.

b. Connect a 100 ohm, % W resistor across pins 4 and 10 of J3.

c. FPlace the leads of a high impedance voltmeter (prefervably a
digital voleimeter across the 100 cohm rvesistor.

d. Turn on the lamp of the reader and, with no tepe in the
reader, record the voltmeter reading.

e. Insert the tape to be meagured with no heles in any of the
tracks, Position the tape to give the highest reading.

£. BRecord the voltmeter reading.

g. Divide the woltage obtained in step d. into that obtained
in step f. Multiply by Ll47% to give the percent trans-
missivity.

h. Remcwve the tape and resistor and replace P3,
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5.5 Gatinz and Ungating the Qutputs

As described in Sections 1.5 and 4.2, the reader is normally supplied

with gated outputs unle ss otherwise specified at the time of purchase.
However, if requirements change, it is a relatively simple matter to modify
the reader to achieve cthe new specifications. If the reader's out-

puts are gated, they may be ungated by adding twe wires, one from pin

4 to pin 6 on module socket X9 and the other from pin 6 to pin 7, again

on socket X9, Conversely, removing these wires will provide gated out-
puts. BRefer to Figures 7-1, 7-2 and 7-3.
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5.6 Disagsewbly snd Reassembly Procedures

Listed below are the procedures to be followed when disassembling and
reassembling various parts of the reader.

3.6,1 Lamp Replacement
The following steps are to be followed when replaclng a lamp.

.

b.
=

Loosen the two screws under the lamp cover (item 10,
Figure 7=13) which hold it to che panel.

Lift the cover up and away from the panel.

Remove the burned out lamp and replace it with a new
one. One spare lamp 1a provided on the top of the

lamp bracket assembly {item 15, Figure 7-13}.

Perform the procadure as described in Seceiom 5.2.3.

To reassemble, perform the reverse of steps b and

then a. Check procedures 5.2.3, 5.2.4, 5.2.5 {or 5.2.6)
and 5.2.7 (or 5.2.8) as required.

3.6,2 Readout Asgemblv (Photocells) Replacement

The following steps are to be followed when replacing a treadout
assembly.

a.

-
c.

d.

e,
E.

2.

h.
i,

Remove the two screws from each end of the lower cover
(item 11, Figure 7-13) and remove the cover,

Unplug P3 from the photecell assembly (Figure 7-11),
Remove the two allen screws which hold the photoeell

block assembly to the front panel,

Pull down and out to remove the photocell assembly

from the front panel.

Pull the tape adjustor on photocell assembly down.

Remove the screws at each end of the rear taps guide,

but do not remove the ascrew holding the lens..

Invert the photocell block and lay it down on & pro-
tective surface.

Remove the two screws holding J3.

Take the photocell block assewbly in hand and remove

the allen screw from each end of the readout assembly.

Lift the readout assembly up endwise and pass it down
through the photocell block.

To reassemble the readout assembly, feed the readeut
azsembly up from the bottom of the photocell block.
Orientate the readout assembly so that the serial num-

ber of the readout assembly is toward the froat.

Insert the two allen screws but do not tighten.

Orientate J3 so that pin 1 is toward the front of the
photocell block assambly,

Insext a fully punched tape inte the photocell assembly

and raise the tape adjustor.

Adjust the readout assembly so that the cell apertures
appear in the center of each hole of the punched tape.

Make this aligrnment as cerefully as possible., Tieghten

the allen screws. REMEX has available a gauge (part

number l03569-1 for am eight-channel tape guide or L03569-2
for a five-channel only tape guide) to assist in the aligne
ment. CAUTION: Some photoceli block assemblies have various
parts made of plastic. Care should be taken when tightening the
serews in the plastic assemblies that they are not overtightened.
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q. Install the rear tape guide and insert the allen screws
but do not cighten,

r, Move the rear tape guide in toward the tape. Do nec pinch
the tape and do not leave any gap between the tape and guide.
Tighten the allen screws and recheck the aligmnment., The
special gauge referred to in step p is useful in this align-
ment also.

s, Perform the reverse of steps d, ¢, b, and then a.

t, Align the reader with ths procedure described in Sections
5.2.3, 5.2.4, 5.2.5 (or 5.2.0) and 5.2.7 (or 5.2.8) as
required,

5.,6,3 Module Replacement

The following procedure 1ls recommended when veplacing any <of the
modulas,

a, FRemove the module cover {item 13, Figure 7-13) which
covers the modules (Figure 7-12).

b. PReplace the required module. Refer to Figure 7-12 for
module arrangement and to the schematic for the function.

c. Replace the module cover.

d. Check the alignment of the reader and realign as required
using the procedures in Secrtions 5.2.3, 5.2.4, 5.2.5 {or
5.2.6) and 5.2.7 {or 5.2.8) as required,

5.6.4 Brake Replacement

The following procedurs is recommended when replacing a brake,

a. Remove the two screws from each end of the lower cover,
(item 11, Figure 7=13) and remove the cover.

b, Remove the electronic chassis cover (item %, Figure 7-13).

c. Unsclder the wire coming from the vight brake (L3) at ter-
minals F=4 and D=3 or the left brake (L4) ar terminals F-4
and 4-3 (refer te Figure 7-11}.

d. Remove the two allen screws on the botrom half of the brake.

&, FReassemble the brake by performing the reverse of steps d,
¢, b and then a.

5.6.5 Drive Magnet Replacement

The follewing procedure is recommended when replacing the drive
magnet agsembly.

a. Remove the two allen screws from each end of the lower
cover {item 11, Figure 7-13) and remove the cover.

b. HRemove the electromic chassis cover (ltem %, Figure 7-13},

¢. Unsolder the four wires coming from the lefe drive magnet
{L1) act rerminals &-2, F-2, ¥=7 and F-7 or from the right
drive magnet (L2} at terminals A-1, F-2Z, F-9 and F-9. ERe-
fer to Figure 7-13. Wote the color of the wire at each
terminal so that the new wires will be placed at the same
terminals.

4. Remove the four allen screws on the bottom half of the
magner assembly,

e. Reassemble the magnet assembly by performing the reverse
of steps d and then c.
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f£. Perform the adjustment procedure as described in
Section 5.2.1.
g. Perform the reverse of steps b and then a,

3.6.6 Capstan Replacement

The following procedure is recommended when replacing the
capstan.

a. Loosen the set screw which holds the capstan to the
drive shafe,

b. Slide the capstan off.

¢. To reassemble, perform the reverse of steps b and
then a,

d. Perform the adjustment procedure as deseribed in
Section 5.2.1.

5.6.7 Transformer Replacement
The fellowing procedure is recommended when replacing the
transformer,

a. Remove the seven wiree from barrier atrip TBZ.
Note the color of wire at sach terminal so that
the new wires will be placed at the same terminals.

b. Loosen the four screws holding the transformer to
the panel bracket and remove the transformer.

c. To reassemble, perform the reverse of ateps b and
then a.

d, If the new tranaformer has a different color dot than
capacitor CS5, replace the capacitor with one containing
the same color dor.,

5.56.8 Motor Beplacement
The following procedure is recommended when replacing the
capstan motor.

a, Locsen the holding nuts from the POWER ON-OFF and
BIH-LOAD switchea and swing the switches out of the
way.

b, Remove the belt, HRefer to Section 5.6.9.

c. Remove the motor pulley by loosening the set screw
which holds the pulley to motor shafg,

d. Remove the pulley from the capstan drive shaft.

This step allows access to the motor holding boles.

e. FRemove the five mobor wires from TBl., MNote the color
of wire at cach terminal so that the new wires will
be placed at the same cerminals.

f. Mark on the motor bracket the location of the present
allen screws which hold the motor to the bracket.
This will permit correct vertical alignment when
reassembling.

g. Remove the four allen screws which hold the motor
to the motor bracket and remove the motor,
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h.

i.

To reassemble, perform the reverse of steps g, f, e,
d, ¢, b and then a,
Readjust the belt tension, Refer to Seetion 5.6.9.

5.6.9 Drive Belt Replacement

The following procedure is recosmmended when replacing the drive

belc.

Loosen the one allen screw which holds the belt adjust
assembly (item 3, Figure 7-12).

Rotate the belt adjust assembly so that tension is re-
moved from the belt,

Remove the old belt.

Inscall the new belt, Figure 5-7 illustrates the routing
of the belt.

Rotate the belt adjust assembly until the belt is cighe,
Tighten the allen screw on the belt adjust assembly,
Apply a force of & ounces + 1 ounce as shown in Figure
5-7 . This shouid produce a deflection of approximately
1/8 iach. :

Repeat steps 2 and e as mecessary to obtain the conditions
as described in step f,

HOTOR
PuLrdy

MOTOR
PULLEY

RR-Ico2RA

APPLIED FORCE MOTOE
1== ‘I[I,} FULLEY
AN =< (D

RR 10021 A

Figure 5-7.

Belr drive arrangement for high speed readers.
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5.7 Typical Transistor Voltage Measurements

The following voltage measurements are useful when trouble shooting the
reader. A4ll measurements are +10%. Refer to Figure 7=12 for locations.
All measurements were taken with the RUN-LOAD switch in the RUN position.

Tarminal Run-stop Yoltage
Location Condivion Measurement

Run +.5V
Bage Ql, 02

Stop +2.,5V

Run +.7V
Collector Ql,Q2

Stop -54,0V

Run +0.8V
Emitter Q1,Q2

Stop +0.8V

Run +2,6V
Baze Q3

Stop +.5V

Bun -54.0v
Collector Q3

Stop +.7V

Run +0.8vV
Emitter Q3

Stop +0.8V
Base Q4 - =487V
Collector Q4 - -54,1V
Emitrer Q4% - -48.4V

Table -1,

A list of transistor voltage measure-
ments for various locations in the
reader.
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SECTION 6
FARTS LIST

Listed in this section are the various electronic and mechanical parts
which are used in the reader. Indented items are part of the assembly
undetr which they are indented and the quantity of these items are per
each assembly, All items are available from REMEX Electronics,
5250 West El Segundo Boulevard, Hawthorne, California 90250. Reference
designations refer to the parts Lfllustrated in Section 7. All electro-
nic components are identified by letter-mmber combinations in the Re-
ference Designarion column, and mechanical parts are identified by num-
bexrs only,

6.1 Electronic Parts List

BEMEX Reference
Description and Manufacturer's Pare Ho. Part Mo, Quantity Designation
Capacitor, Electreolytic, 5000 uf, 75 VDBC

Sprague 36D F02317-111 1 cl
Capacltor, Metalized Paper, 10 uf, lO00VDC

+10%, Electrocube 1124 1BLO6K 702191-106 2 c2,C3
Capacitor, Metalized Paper, 2 uf, 100 VDC

4+10% Electrocube 1124 1B205K 702151-205 3 C4,C5
Capacltor, Metalized Paper, .1 uf, 400 VDC

+10% Electrocube 112A1E104K F02194=104 5 CE=CL10
Gapacitor, Metalized Paper, .33 uf, L00 VDC,

+10% Electrocube 1124 LB334K 702191-334 1 Cl1
Capacitor, Paper-0il, 5 uf, 330 VAC, +10%

General Electric 49F2709FE 702453505 1 M
Capacitor, Metalized Paper, .47 uf, 400 VDC,

+107%, Electrocube 112A41E474K 702194-474 1 cl2
Comnector, Electrical Plug, 19 Pin,

" Cannon RSK-19-22C-1/2 706500-119 1 PL
Connector, Electrical Plug, 19 Pin,

Cannon RSK=19=22C-1/2W FOE500=-120 1 | 4
Connector, Electrical Plug, Mimiature,

1% Pin, Cannon DA=-155 706510-115 1 P3
Comnector, Electrical Receptacle, 19 Pin,

Cannon RSK-19-31SL 706510-117 1 Jl
Connector, Electrical Receptacle, 1% Pin,

Cannon RSK=-19<318L-W FOA510-118 1 J2
Commector, Electrical Receptacle, 15 Pin,

Cannon DA-15PF 706500-117 1 J3
Diode, General Electkric IN11164 704005-107 2 D1,D02
Diode, Sylvania LN2069, RR-1002BA 704000-107 6 D3-D8

RR-1002LA, RR-1002R4 704000-107 4 D4,D5,07 ,D8
Dicde, General Electric 1M3569 704005-109 5 D11-D15
Diode, Zener,l0 Volt, 10 watt, Motorola

1LN2974B 704018-102 1 2zl
Diode, Zener, 30 Volts, 10 watt, Hoffman

1Ni362 704018-108 1 22
Diode, Zener, 29 Volts, 10 watt, Motorola

1N2992 704018-109 1 Z3

27
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6.1 Electronic Parts List, Cont:

REMEX

Description and Manufacturer's Part No. Part Na, Quantity
Fuse, Slow BElow, Cartridge, 2 amp,

Bussman MDL F0O5710-123 1
Fuse, Extra Fast Blow, Cartridge, 2 amp,

Bussman KAA 705720-118 1
Puse, Fast Blow,Cartridge, 1/2 amp,

Bussman AGC 705715-114 1
Fuseholder, Extractor Peat Type,

Littlefuse 342004 705750=100 2z
Fuseholder, Warertight Extractor Fost Type,

Bussman HPC F05750-104 1
Jack, Subminiavure, Fixed Contact, Black,

Raytheon TJ-405 715078-104 1
Jack, Subminiatuere, Fixed Contact, Red,

Raytheon TJ-403R Fi5078=-103 1
Jack, Subminiature, Fixed Contack, Yellow,

Raytheon TJ-401Y 715078-106 I
Lemp, Incandescent, Double ended, 24 vole,

20 watt, BEMEX Specification 715071-113 1
Module, Refer to Figure 1l-3.
Motor, 115V, 1725 RPM, 1/50 HE,

Bodine H51-12 100745 1
Relay, & VDC, 532 ohms, 4FDT

Allied Control T154-4C 70350:0-107 1
Resistor, Fixed, Carbom Composition, 1530

ohm, 2 W, + 5%, Allen-Bradley HB-5%,

RR-1002BE FOLO0G-151 3

RR-1002LB, RR-100ZRB 701006-151 2
Resistor, Fixed, Wire-Wound, 75 ohm, 40 W,

+5%,General Electric 1090064-40CA-75-EA701016-100 3
Resistor, Fixed, Wire-Wound, 3500hm, 10W,

General Electric 1C3006A-10B-350-CA 701020-003 1
Resistor, Fixed, Wire-Wound, B2 ohm, 5W,

%5%, Ohmite 7/8-C=54-F 701016-820 1
Resistor, Fixed, Carbon Composition, 100

ohm, ¥W, 5%, Allen-Bradley EB-5% 701004-101 13
Besistor, Fixed, Carbon Composition, 33 ohm,

1 W, +3%, allen-Bradley GB-5% 701005-330 1
Resistor, Variable, Slide, Wirewound, 50

ohm, 25 W, General Electric 1C9006B-

25D-50-Ca 701825-001 1
Resistor, Wariable, Rotating, Carbon

Composgition, 100 ohm, 2ZW, Allen-

Bradley CLU 70I520=-101 1
Resistor, Variable, Rotating, Carbon

Composition, 25K, %W, CTS 65LT 701505-253 1
Resistor, ¥ariable, Rotating, Wirewound,

20K, 1/2W, Bourns 3067-3 FOLAG0-203 8
Socket, Module, Amphencol 59-410 706515-110 10
Sockat, Relay, Allied Control 30055-2 706515-111 1
Switch, Toggle, DPDT, Arrow-Hart & Hegeman

83054 715055-117 2

Reference
Designabion
Fl

F2

¥3

(F1,F3)
(F2)

TP1

P2

TP3

DS1
X1-X12

M1
Ki
RL-R3
RZ,R3
R4, RS
RS

RIO
RL9-R31L

R32

R?

R8
RY
R11-R18
(X1-%10)
(K1)

51,52
28

4




6.1 Electronic Parts List, Cont:

REMEX Beference

Degscription and Manufacturer's Part No, Part Ho, Quantity Designation
Terminal Board, Ceramic¢, 11 Terminals

Tektronix 124-091 715012101 3 A,B,C
Terminal Board, Cerawic 9 Terminals,

Tektronix 124-09( 715012-103 3 DEF
Terminal Strip, Barrier, Pangl Feed Thru,

7 Termimals, Cinch Jones 7-140Y 715410-108 2 T81,TB2
Transformer, Regulating, 60 cycle, $5-130VAC

Primary, 60VAC Secondary, Sola 21789 703000-112 1 Tl
Fransistor, Power, Germanium, PNP,

Clevite CDT-1313, RR-1002BB 704210-106 4 Q1-04

RR=-1002LE, RR-1002RB 704210-106 3 Q2-04
5,2 Mechanical Parts List
Bearing Holder Assembly, REMEX 102277,

RR-100ZBB 102277 2 1

RR-100ZLE, RR-100ZRB 102277 1 1

Bearing, Single Row, MNew Departure

77ROXRIE 714000-109 2

Holder, Bearing, REMEX Ll00613 100613 1

Retalner Ring, Truarc 5100-37 715025-103 2

Shaft, REMEX 100614 100614 1

Spacer Shim, REMEX 101928 101928 1
Belt, BEMEX 100746-11, RR-1002BB, RR-1002RE. l00745-11 L b4
Belt, REMEX 100746-14, RR-1002LB L00746-14 1 2
Belt, Adjust Assembly, REMEX L0L796 101746 1 3

Bracket, REMEX 1017%1 101791 1

Wheel and Bearing Assembly,REMEX 101792 101792 1
Bracket, Capacitor Cl, Sangamo DCM=10 715045-103 1 4
Bracket, REMEX 100821, RR-1002BB (CS) 100821 1 5
Bracket, REMEX 101119, RR-100ZLE,RR-10G2RB 101119 1 5
Brake Assembly, REMEX 101777,

RE-~1002BB 101777 4 5

RR-100ZLB, RR-1002RB 101777 2 4

Brake Shoe, REMEX 101780 101780 1

Brake Shoe Housing, REMEX 101781 101781 1

MountingBlock Assembly, REMEX 102115 102115 1

Spring, REMEX 101783 101783 1
Capstan, REMEX Lp00612

RR~-100G2BB 100612 2 7

RE~-1002LB, RR-100ZRB 100612 1 7
Chassis, Electronic, REMEX 102178 102178 1 8
Cover, Electronic Chassis, REMEX 100874 100874 I 9
Gover, Lamp REMEX 102539 102539 1 10
Cover, Magnet, REMEX 102598 102598 1 il
Front Panel,

RR-1002BB, REMEX 102614 102614 1 12

RR~1002LE, REMEX 102582 102582 1 12

RE-1002RE, REMEX 102581 102581 1 12

TRM-611E 29
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6,2 Mechanical Parts Eist Cont:

Description and Manufacturer's Part o,

Grommet, Rubber, H.H. Smith 2174
Holder, Module, REMEX 100870
Junctien Shell, P3, Cannon Da-51211-1
Lamp Bracket Assembly, BEMEX 102530-1
Bracket, REMEX 102542
Clip, Bussman 3960-09
HMounting Flate, REMEX 100896-2
Mounting Bracket, REMEX 100869
Photocell Block Assembly, REMEX 10252%-1
Elock, Tape adjustor, REMEX 102699
Block, Upper, REMEX L02545
Lens, KEMEX 100219
Mounting Block, KEMEX 102535
Readout Assembly, REMEX 100588
Bear Tape Guide, REMEX 102544
Steel Ball, 3/32 Diameter
Spring, REMEX 100531
Tape Adjustor, REMEX 102389
Tape Clip, REMEX 100797
Tape Guide, REMEX 102390
Pinch Roller Drive Assembly, Laefg,
RR-1002BB, RR-100ZLB, REMEX 102601-2
Magnet Assembly, REMEX 102602-2
Rocker Assemhly, REMEX 102403
Bearing, Pivot Shafr, Hew
Harpshire SR15&63MMKLS
Bearing, Pivor Shaft, Mew
Hampshire SRL563MMEEKLS
Bearing, Pivot, Shaft, Hew
Hampshire SR2-53MMEZ2S
Block, REMEX 102607
Rocker Arm, REMEX 102608
Rollpin, Esna 79-012-062-0250
Shaft, Reoller, REMEX 102605
5leeve, Roller, EEMEX 100615
Spacer, Roller, P.I.C. B4-19
Shaft, Piwet, REMEX 102606
Spring, REMEX 1029023
Pinch Reller Drive Assembly, Right,
RR-1002BB, RR-1002RB, REMEX 1026GL-1
Subassemblies are the zame as
102601=2 except:
Magner Assembly
Plate, Connector, REMEX 102179
Pulley, REMEX 100611-4
RE=1002BB
RR-1002RB
Pulley, REMEX 100611-5
Tape Deflectocr, REMEX 101576
Tape Roller Assembly, REMEX 102202
Bearing, Wew Hampshive SR1563MMELS
Retainer Ring, Truarc 5100-18

REMEX
Part No.

715020-101
100870
716007-103
102530-3
102543
705750-113
100696-2
100369
102529-1
102699
102345
100219
102535
100588
102544
716014-101
100531
102389
100797
102390

102601-2
102602-2
102603

714000-108
714000-120

714000-117
102607
L0z603
713810-002
102605
100615
715030-104
102606
102903

102601-1

102602-1
102179

100611-4
100611-4
100611-5
101576
102202
714000-108
715025-111

Quantciey

D ol el ol Rl S N il

[ = S

PR

-

-

R R e = pa

Reference
Designation

13
14
15

16
17

18

19

20

21
2l
22
23
24

30




6.2 WMechapical Parts List Cont:

Description and Manufacturer's Part Ho.

Roller, REMEX 101837
Sheft, REMEX L01836
Irimpot Bracket Assembly, REMEX 101763
Bracket, REMEX 101762
Rod, Threaded, REMEX 102693

8.3 Parts List, Ungated Option

Replace item 17 In Section 6,2 with the
followlng:

Photocell Block Assembly, REMEX 102529-1)
Subassemblies are the same as
102529-1 except:

Readout Asssembly, REMEX 103611-1

TEM-6L1E

BEMEX Reference
Part No, Quantity Desizpation
11837 1

101836 1

101763 1 25

101762 1

102693 2

102529=-11 1 17
103511-1 1

31
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SECTION 7
DBRAWINGS AND PART LOCATION ILLUSTRATIONS

7.1 Scope

Fipures 7-1 through 7-13 contain the schematics and the photographs
showing the part locations., All electronic components are identified
by letter mumber combinations and correspond to the reference designa-
tions listed in Section 6.1. Mechanical parts are identified by mumbers
which refer to the reference designations in Section 6.2.

Some components in the reader are mounted on ceramic strips. Each

strip has a letter designation, Refer to Figure 7-1l. Because compo-
nent designations are identified by letter-number combinations, terminal
locatioms are differentiated by using letter-number combinations separated
by a hyphen. Those items identified by a broken arrow indicate the
location of parts obscured by other parts.
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In Figure 7-11, for the RR~-1002LB and RR-1002RB models only, the component
arrangement for terminal boards F and G should be as shown below:

F 9 G
|
5 R29 8

WO NS D AW N —

Figure 7-11A Component arrangement on terminals F and G
for drive left and right only readers.
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al layout of the top side of the chassis.

nd mechanic

re 7-12, Component a

Figu
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ADDENDUM SHEET

The following changes i1n the manual are recuired co make ic applicable to
the enclosed specral reader:

TEM-611E

A reduced copy of 104259 replaces paves 33, 34, and 35,

In Seciion 6.1, cnange €0 fo 20 ui, 130 ¥V, REMEX Part Humber
F02350- 206,

Iu pecclon 6.1, chaope C5 e 40 uf, 150 ¥, REMEX Part Number
FRVIS S TRV IV

Iin Seetivn 4.2, ‘hon e relecence derignocicon C1 .o Clg,

In Sectlom 6.1, add W35, Zut olm, =3 b -@w:sioc’y, RKEMEX Pare
Humper JULLl-:0.

In Section u.l, cheme D4 and D tu diode, tHL614, REMEX Fart
Weanoer FUAUYS- L,

AS-711-575-F07



