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PLAYBACK STATION #2 FOR CAL NET AND 5-DAY-RECORDER TAPES

This report documents the layout and construction of Playback Station

#2, primarily by means of the appropriate sketches, block diagrams, and

circuit diagrams.

capabilities of the playback station and as a guide to its use and

maintenance. The report is organized as follows:
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Patch panels A and B
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2) Rear view identifying connectors®
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a.
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switches, connectors, and discriminators
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I. INTRODUCTION

Purpose and Capabilities

A second system (Playback Station #2) has been set up to play back: Cal
Net 1" tapes and 5-day-recorder 1/2" tapes. As with the first playback system
(Playback Station #1) the tapes are played back on a Bell and Howell VR3700B
tape deck and the records are written out on a l6-channel direct-writing
Siemens "Oscil%omink". Separate reproduce heads, tape guides, and tape
‘tension sensor rollers are required for playing back 1" tapes and 1/2" tapes,
but changing these tape deck components is a simple task that requires only a
few minutes.

The diseriminators, patch panels, selector switches, filters, time code
translators, and signal conditioning circuits for the time code translators
and for the tape-speed-compensation signal are all mounted in an equipment
rack that stands beside the playback tape deck.  Changing playback speeds
(15716 ips or 3.3/4 ips) or changing from Cal Net tapes to 5-day-recorder
tapes requires only flipping a few switches and/or changing a few patch cables
on the patch panel (in addition to changing the repro&uce heads, etc., to
change from 1" tape to 1/2" tape).

For the Cal Net tapes, the system provides for playback of 9 data
channels (680 hz thru 3060 hz plus 400 hz*) and 3 time signals (IRIG-E,

IRIG-C, and WWVB) at both 15/16 ips (x1 speed) and 3 3/4 ips (x4 speed).

*
Available on x1 playback speed only.
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Available modes of compensation (using either a 4688 hz reference or a 3125 hz
reference) are subtractive, capstan, capstan plus subtractive, or no
compensation. Data filtering possibilities include:

1) no filters,

2) passive 6 db/octave very low frequency low cut filters (i.e.,

D.C. Filters in rack #2),

3) moderaté slope bandpass (active adjustable 12 db/octave hi cut and 6
db/octave lo cut filters--to be added to Stn #2 rack),

4) steep slope bandpass (active adjustable 24 db/octave hi and/or low
pass filters--in Stn #1 rack but available to Stn #2 through a pair
of patch cables linking the two playback stations). These filteré
are cascaded hi-pass and lo-pass stages individually switchable in
or out so that hi-pass, lo-pass, or band-pass functions can be
obtained.

Time signals can be recovered from tapes recorded ®n either the normal
Cal Net format or the Centipede (old Cal Net) format. IRIG-E and WWVB signals
are provided, respeétively, for the Time Code Translator (TCT) and WWVB Code
Translator (VBT) at x1, xU4, and x6U4 playback speeds (i.e., at 15/16,

3 3/4, and 60 ips). At the x64 speed, IRIG-E can be recovered from the 1020
hz carrier on track 13 as well as from the 3500 hz carrier on all tracks.

For the 5—day¥recorder tapes, the system provides for playback of 6 data
channels and 2 time channels (multiplexed onto a single track along with the
compensation reference signal) at playback speeds of x1 (15/16 ips, which is 5
times recording speed) or x4 (3 3/4 ips, which is 20 times recording speed).
Both capstan compensation and subtractive compensation have been implemented

and can be applied in any combination.




Adjustable high cut filtering at 12 db/octave is included in the special
compensation/filter unit used with the 5-day tapes. This unit also provides
optional time ticks, synchronized with either WWVB or IRIG-C,. that can be
superposed on the data traces. The active adjustable 24 db/octave bandpass
filters in Pb Stn #1 can also be used with the 5-day tapes by use of the two
patch cables that link the two playback stations.

The playback station #1 B & H tape deck has also been adapted to operate
with capstan compensation. By using the patch cables between stations #1 and
#2, tapes played back on the station #1 tape deck can be processed thrbugh the
electronics of station #2 and the recovered signals can be returned to station
#1 for further processing or recording. Because station #1 is interfaced with
the CDC 1700, the arrangement described above permits the CDC 1700 to digitize
records played out with capstan and/or subtractive compensation. Records from
several 5-day recorders, which have poor recording speed regulation, can be

restored to an accurate common time base by the use of capstan compensation.




II. COMPONENT LAYOUT

An overview of the equipment in the electronics rack is shown in Figure 1.
From top to bottom, the rack contains:

1) the WWVB time code translator,

2) the time code translator for IRIG-E and IRIG-C,

3) the panel containing conditioning circuits for the IRIG time code (TCT),
the WWVB time code (VBT), the tape speed control signal for capstan
compensation (TSC), and racks for several Develco and Airpax
discriminators for recovering selected time signals,

4) a dual trace oscilloscope for monitoring critical signals--e.g., time
codes, tape speed control signals, and data carrier or multiplex signals,

5) patch panel A,

6) patch panel B,

7) the Develco discriminator rack,

8) the Tricom discriminator rack,

9) the 5-day-system compensation/filter unit,

10) the Cal Net moderate slope filters (not yet installed),
11) the active steep slope filters (now in Playback station #1), and
12) power supplies.

Details of the two patch panels are shown in Figure 2. The function of
each connector (Winchester 16-pair pin sockets) is indicated in the figure.
By means of suitable patch cables, signals from the FM and Direct reproduce
amplifiers in the Bell and Howell tape deck can be routed through the

appropriate channel selection units, discriminators, compensation circuits,




filters, etc., and then sent on to the Siemens Oscillomink for recording.
Patch panel B also contains the Cal Net channel select unit, which will be
described more fully in a later section.

The discriminators in each of the 3 racks are identified by frequency and
function in Figure 3. Develco discriminators in the center rack serve for
15/16 ips playback of both Cal Net and 5—da§ tapes. Tricom discriminators in
-the lower rack serve for 3 3/4 ips playback of both Cal Net and 5-day tapes.
Several Tricom discriminators in the lower rack and the Airpax diseriminators
in the upper fack are used to recover time signals at the 60 ips search
speed. The 680 hz and 1020 hz Develco discriminators in the upper rack are
used to recover WWVB and IRIG-E from track 13 on "old format" CalvNet tapes at
a playback speed of 15/16 ips. Parentheses around a discriminator designation
(e.g., the 400 hz discriminator in. slot 9 of the lower rack)
indicates that that discriminator is not currently available.

The input and output connections to the 3 banks of discriminators are
shown in Figure 4. For the upper and lower racks there is a one-to-one
correspondence between rack "slots" and labeled connectors on the rear panel.
For the center rack, ﬁowever, input signals to several groups of rack slots
are introduced through appropriately labeled terminal pairs: e.g., the
multiplex input to the 9 Cal Net data discriminators (labelled "1 to 9 IN

Data").
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III. 5-DAY-TAPE PLAYBACK SYSTEM

The 5-day-recorder seismic system presents special playback problems
beéause it records in a hybrid mode: the 6 data channels (tfacks 1, 2, 3, 4,
6, and 7) are recorded in a straight FM mode but the timing signals and
reference frequency are multiplexed together and recorded in direct record
mode on track 5. To implement subtractive compensation it was necessary to
build a special unit to combine the output of the FM data channels with the
appropriately scaled output of the multiplexed compensation channel. The unit
for this purpose was also built to include a set of adjustable 12 db/octave
highecut filters to reduce system and ground noise at frequencies substantially
higher than those in the recorded data signals. It also contains a circuit for

generating time pulses from IRIG-C or WWVB that can be superposed on the data traces.

A block diagram of the 5-day-tape playback electroniés (compensation/
filter unit, discriminators, and associated swisches) is shown in Figure 5.
The data signals (already discriminated) from the 6 seismic channels are input
directly to the compensation/filter unit, and the multiplexed timing and
reference signals are introduced to the appropriate set of discriminators
through the speed selector switch. Compensation and timing signals from these
discriminators are routed through the speed and compensation selector switches
to their appropriate destinations. The output of the compensation
discriminator is introduced both to the timing channel discriminators and to
the compensation/filter unit for subtractive compensation.

The output of the Develco compensation discriminator (x1 playback speed,
or 15/16 ips) is reversed internally but that of the Tricom compensation
diseriminator (x4 playback speed, or 3 3/4 ips) is not; and the output levels

of the two discriminators are not the same. Thus, it was necessary to
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introduce level adjustment potentiometers for both disériminators as well as
a reversing amplifier for the Tricom discriminator. These features permit
effective subtractive compensation to be attained at both playback speeds
without changing adjustments in the compensation/filter unit.

The front panel of the compensation/filter unit is illustrated in
Figure 6. Filter setting switches for the 6 data channels are on the left
half of the panel, and the speed select switches (ganged pair), compensation
mode switch, and compensation signal level adjustment potentiometers are near
the center. The potentiometers and toggle switches for the time mark circuit
are on the right. The lower half of Figure 6 shows the connectors on the rear
of the unit. On the left are the data input and output and the compensation
input BNC connectors for the compensation/filter circuits. On the right is
the connector strip for cables to and from discriminators, time code
translators, etc. The BNC input connectors for the IRIG-C and WWVB time code
signals to the time mark circuit are also on the left.

The circuit of the time pulse generator is shown at the top of Figure 7.
The portion of the circuit between ICl and IC2 converts the time code signal
into a series of equally spaced positive going "spikes" of short duration.
IC2 converts this series of spikes into a series of flat-topped pulses of
adjustable width; and the height of the pulses is adjusted by the
potentiometer following Tl. The input "code select" switch permits a choice
of WWVB (1 second pulses) orvIRIG-C (0.5 second pulses) as the source of the
time marks. The output "on-off" switch permits the time pulses to be passed
on to the compensétion/filter circuits for superposition on the data traces or

to be switched off.
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The circuit of a single compensation/filter channel is shown at the
bottom of Figure 7. The compensation signal is adjusted for level in IC4/1
and then combined with the data input signal in IC4/2. The first stage of the
hi-cut filter is between IC4/2 and IC4/3 and the second stage of the hi-cut
filter is between IC4/3 and ICH/4.

The time pulse signal is isolated from the pulse generator by IC5. It is
then combined with the filtered data signal in IC6. The final amplifier, ICT7,
restores the signal to the correct polarity and provides a low impedance
output to the Oscillomink recorder.

The experimentally determined frequency response of the
compensatién/filter unit is shown in Figure 8. 1In this figure, F.5 is the
frequency at which the ratio of output to input voltages is 0.5.

F.5 was determined experimentally for each of the filter settings A, B, C,

ete., by means of a
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signal generator, a frequency counter, and a calibrated dual channel
oscilloscope. In addition, the output-to-input voltage ratio was measured for
a wide range of frequencies for filter setting F, for'which F.5 = 110 hz. In
Figure 8 the relative response (i.e., output-to-input voltage ratio) is
plotted versus relative frequency (signal frequency divided by F.5). At high
frequencies the response curve approaches a line with a slope of -12 db/octave
that passes very nearly through the point 1.0, 1.0 on the graph.

The data frequencies at playback speeds of 15/16 ips‘and 3 3/4 ips for
which the relative response is 0.5 can be obtained by dividing F.5 by 5 and by
20, respectively, for each of the filter settings A, B, C, etec. The table in
Figure 8 was constructed according to the foregoing principles. For each
filter setting the data frequency at which the relative response is down to
0.5 is indicated for playback speeds of x1 (15/16 ips = 5 times recording
speed) and x4 (3 3/4 ips = 20 times recording speed).

The low frequency relative responses of all 6 data channels are very near
1.0, and the channel-to-channel variation in F.5 for a given filter setting is
near or within the limits of measurement of the calibration experiment on
which the foregoing results are based.

The two patch cables required for the 5-day-tape setup are diagrammed in
Figure 9. Track 5 from the direct reproduce OUT socket on patch panel A is
jumpered to position 16 on the FM reproduce OUT socket. This arrangement
permits the 6 FM data signals plus the multiplexed timing and reference signal
to be picked up by a single patch cable for input to the compensation/filter
unit. The connector on the "Oscillomink" end of the second cable is wired to
provide the desired arrangement of data and timing tracks on the Oscillomink

playouts.
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IV CAL NET PLAYBACK SYSTEM

The Cal Net channel select unit, shown in Figure 10, provides a simple
flexible means of selecting the tape tracks from which the following signals
are recovered:

1) the multiplexed data signal (up to 9 seismic channels),

2) the compensation reference signal, |

3) the IRIG-E time code,

4) the IRIG-C time code, and

5) ﬁhe WWVB time code.
It also provides signal switching for changing playback speeds from
x1 (15/16 ips) to x4 (3 3/4 ips), for selecting the mode of compensation to be
applied, for selecting the reference frequency to be used, and for selecting
the source of the IRIG-E signal used at search (60 ips) speed. 1In addition it
permits playback of tapes with two different timing signal formats: mnormal
Cal Net with timing multiplexed onto the data channels versus old Cal Net
format with timing signals recorded exclusively on track 13,

The configuration and function of switches on the Cal Net channel select
unit front panel are shown at the top of Figure 11. The wiring of its IN and
OUT pin sockets is also indicated there; The connector strip on the rear of
the unit is shown at the bottom of Figure 11. The source or destination of
wires attached to the connector panel terminals is also shown. Discriminators
are designated by their "x1" center frequencies and playback speeds; e.g.,
x64 3500, and x1 4688. The reference frequency outputs of the compensation

discriminators are labeled "ref"; e.g., x4 4688 ref.
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The Cal Net discriminator wiring diagram, including some switches on the
Cal Net channel select unit, is shown in Figure 12. The x1 discriminators are
in the Develco rack and the xl discriminators are in the Tricom rack. The x64
3500 and x64 3950 timing discriminators for search speed (60 ips) are in the

Tricom rack and the x64 1020 timing discriminator for search speed as well

as the x1 680T and x1 1020T "old format" timing discriminators are in the

Develco/Airpax rack.

Patch cables required for the Cal Net playback setup are described in
Figure 13. The first three cables have 16 pairs connecting channel i to
channel i, with i = 1, 16. The cable making the final connection to the
Oscillomink IN socket, which is illustrated at the bottom of Figure 13, is
wired for the desired format of data and timing channel signals on the

Oscillomink playout.




15

V. TCT and VBT SIGNAL CONDITIONERS

The IRIG and WWVB time code translators require clean signals with
adequate amplitudes and DC centering. The same code translators must also be
used with both the Cal Net tapes and the 5-day-system tapes; and they must
function for x1 (15/16 ips) and x4 (3 3/4 ips) playback speeds as well as for
the x64 (60 ips) search speed.

The signal conditioning circuits required to drive the code translators
from the outputs of the various discriminators that are needed to cope with
the system and speed combinations indicated above are outlined by the block
diagram in Figure 14. Switch 1 addresses the system to either Cal Net or
5-Day tapes. Switch 2 (contained in a relay in the B & H tape deck)
automatically switches between the playback speeds (15/16 ips or 3 3/U4 ips)
and the search speed (60 ips). The wiring of the cable connecting the TCT/VBT
signal conditioning unit to the B & H relay is also shown in Figure 14,

The layout of switches on the front panel and connectors on the rear
panel of the TCT/VBT signal conditioning unit is shown in Figure lé. The
connector terminal labels, CN-S = Cal Net Search, 5D-R ='5-Day Run, ete.,
identify the nature and source of the timing signals connected to the
individual terminals.

The circuit diagram of the amplifier/DC level shift module included in

each time code conditioning circuit is shown in Figure 16.
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VI. TAPE SPEED COMPENSATION SIGNAL SELECTION AND CONDITIONING CIRCUIT
For effective tape speed compensation (or capstan compensation) the B & H
tape deck requires a strong, steady signal at a nominal frequency of 1562.5 hz
‘at a 15/16 ips playback speed or 6250 hz at a 3 3/4 ips playbacg speed. The
reference frequencies recorded on both the 5-day system and the Cal Net system
must first be isolated from a multiplexed signal carrying timing (5-day) or
timing and data (Cal Net) subcarriers as well as the reference frequency.
Moreover, the recovered reference frequencies at 15/16 ips playback speed are
not 1562.5 hz, as required, but 3125 hz for the 5-day system and 4687.5 hz or
3125 hz for the Cal Net system. Thus, the reference frequencies derived from
the tapes must be divided by 2 (3125 hz) of‘by 3 (4687.5 hz) before they can
be used for capstan compensation.

Isolation of the reference frequencies is accomplished by the input
bandpass filters in their respective compensation discriminators. The output
of the Tricom bahdpass filter is available at one of the discriminator card
connectors; and the circuit of the Develco compensation discriminator was

-modified (see details below) so that the output of its bandpass filter is also
available at a card connector. These card connectors were wired to rear panel
terminals on the discriminator card cages to make the isolated reference
frequencies conveniently available for further conditioning.

The block diagram of the tape speed compensation signal conditioning
circuit is shown in Figure 17. Selection of the tape system (Cal Net or
5-day) is made by switch 1, selection of the playback spegd (x1 = 15/16 ips or
x4 = 3 3/4 ips) is made by switch 2, and selection of the reference frequency

(3125 —+ 2 or 4087.5 <+ 3) is made by switch 3.
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The front panel of the unit showing switches and monitor connectors and
the rear panel of the unit showing terminals for connections to other units
are illustrated in Figure 18. Reference frequencies from the appropriate
compensation discriminators are introduced at the screw-connectors as
indicated, and the TSC signal to the B & H "Tape Reference" input is from the
BNC connector.

The circuit (and construction) diagram of the limiter and
divide-by-2-or-3 module employed in this unit is shown in Figure 19. This
circuit was designed and built for this purpose by Jim Ellis, who also
modified the B & H tape speed control circuitry to permit the use of a
reference frequency recovered from a tape track containing several multiplexed
signals (see below).

The x1 compensation discriminators are Develco data discriminators that
have been modified in several respects. The input bandpass filter has been
altered to shift its center frequency to 3125 hz or 4688 hz and to broaden its
passband from +125 hz to +300 hz, approximately. The 30 db/octave output
filter corner frequency has also been raised from 30 hz to about 200 hz.
Broadening the input filter bandwidth results in a substantial reduction in
the filter's output/input voltage ratio. In the case of the 3125 hz
compensation discrimina@or used with the 5-day tape system,;this»feduction in
signal strength led to a serious increase in its output noise level. This
problem was overcome by adding an IC preamplifier between the output .of the
bandpass filter and the input of the following stage. The preamplifier
circuit and its connections to the Develco discriminator circuit (i.e., to the
appropriate card connectors on the discriminator) are shown in the upper part

of Figure 20.
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The modification of the Develco compensation discriminator to permit the
band-pass-filtered reference frequency to be picked off at the output of the
relatively high impedance limiter stage is shown at the bottom of Figure 20.
The voltage divider consisting of the 510 K resistor in series with the 41 K
resistor was connected between the "frequency monitor point", F, and ground;
and a coaxial cable was connected from the junction of these two resistors to
the unused card connector D. Its shield was connected to ground at connector
C. The output of the limiter is a square wave. Its level at F is about 10 V'
peak-to-peak and its level at D is somewhat less than 1 V peak-to-peak.

To permit the multiplexed reference frequency to be used for tape speed
control, it was necéssary to modify the logic of the B & H servo control
system. In the original design,hwhen the servo control switch was set on TAPE
the tape transport speed was governed by the reference frequency derived from
tape whenever the Reproduce Servo Card detected an adequately strong tape
reference signal. If such a signal were lacking, control passed by default to
the tachometer signal. This system is frustrated if the reference signal is
multiplexed with other subcarrier frequencies on a single tape track because
such additional subcarriers can be "mistaken" for the reference signal.

To remedy this problem the servo control system was modified. When the
servo control switch is set on TAPE, the transport speed is controlled by the
tachometer signal until the tachometer frequency and the internal "clock"
reference frequency match; then speed control is transferred "blindly" to the
reference frequency derived from tape. If an adequate tape signal, which has
passed through the compensation discriminator input bandpass filter, is

present, the transport speed adjusts to match the frequencies of the reference
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signal and the internal clock. If an adequate tape reference signal is not

" present, the transport speed begins to "hunt" and control is returned to the
tachometer. In this situation the transport speed is irregular because
control oscillates between the tachometer and the inadequate (or nonexistant)
tape reference signal.

.Modifications to the capstan servo amplifier card, to the repoduce servo
control card, and to the wiring of the tape deck electroniecs cage are shown in
Figures 21, 22, and 23, respectively. The " jumper" between pin 3 of the
reproduce servo control card and pin 3 of the capstan servo amplifier card is
routed through a set of contacts on relay K420 which are closed for all
playback speeds but 60 ips. They open when the transport is operated in the
60 ips "search" mode and inhibit the transfer of speed control from the

tachometer signal to the tape reference signal.
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VII. FIVE-DAY TAPE SETUP

1. Install 1/2" reproduce heads, guides, and tape tension rollers and adjust

tape tension to 6 oz. Carefully verify that tape tracks properly.

2. With the appropriately labeled cable, connect the "FM" tape OUT to the

5-Day Comp/Filt IN. With the appropriately labeled cable, connect the

5-Day Comp/Filt OUT to the Oscillomink IN.

3. Set switches on the 5-Day Comp/Filt unit: Select the desired playback

speed--
x1 ( = 15/16 ips) 5 times recording speed, or
x4 ( = 3 3/4 ips) 20 times recording speed--

and set the two "ganged" toggle switches to the speed chosen (i.e.,

x1l or x4).

Set the data channel hi-cut filters to the desired values--normally
setting B (40.5 hz) for x4 playback and setting E (41 hz) for x1 playback.
Set switches to control the presence (on or off), width, and amplitude

of the time marks on the data traces.

4., Set switches on the TCT/VBT signal conditioning units and on the code
translators.
a) Set the TCT/VBT system switch to 5-Day.
b) Set the TCT code switch to 4 (for IRIG-C).
c¢) Set the TCT "Search" filter selector switches to 32/1.0.
d) Set the TCT "Run" filter selector switches to 1/2 / 1.0 (for

x1 playback) or to 2/1.0 (for x4 playback).
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Set switches on the TSC signal conditioning unit:

a) Set the system selector switch to 5-Day.

b) Set the speed selector switch to the chosen playback speed

(x1 or xU4).

c) Set the reference frequency switch to 3125.

Compensation

a) Subtractive:

b)

The compensation selector toggle switch on the 5-Day Comp/Filter unit
has three positions:

OFF = no subtractive compensation

Time = subtractive compensation applied to timing channels only

Time and Data = subtractive compensation applied to timing channels and
to data channels.

Capstan compensation

The Tach/Tape selector switch on the B and H control Panel determines
whether capstan compensation is applied.

Tach = no capstan compensation applied.

Tape = capstan compensation applied.

It is necessary to apply full subtractive compensation whenever capstan
compensation‘is applied to suppress a high frequency "hunting" noise
that accompanies capstan compensation.

When the B and H is operated at the 60 ips Search speed, capstan

compensation is inhibited if the selector switch is on Tape.
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Verify that the Oscillomink channels that are fed signalé from the
electronics panel (Oscillomink IN) are functioning, i.e. that they have
amplifiers and galvanometers: VB on channels 1 and 16; I-C on channels 2
and 15; compensation on channel 14; Hi Z on channel 3; Lo Z on channel 5;
Hi N on channel 7; Lo N on channel 9; Hi E on channel 11; Lo E on channel

13.

At the beginning of each tape (and elsewhere if signal quality
deteriorates), monitor the carrier signals recovered from each tape

track. For the data tracks (1, 2, 3, 4, 6, 7), monitor the output of the
preamp on the FM reproduce cards (see guide on B and H electronies bin
door). The carrier level should be between 1 and 2 volts peak—to-peak.and
steady. If it fluctuates markedly and drops below 0.5 V peak-to-peak, you
should expect data signal "dropouts." For the reference and timing
multiplex track (5), monitor the output of the channel 5 direct reproduce
amplifier. The multiplex signal level should be between 1.5 V and 4 V
peak-to-peak. If it fluctuates and drops below 1 V peak-to-peak, you
should anticipate timing signal dropouts and poor capstan compensation

performance.
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VIII. CAL NET TAPE SETUP

1. Install the 1" reproduce heads, guides, and tape tension rollers and
adjust tape tension to 12 oz. Verify that the tape tension rollers are

positioned correctly (and clamped firmly) so that the tape tracks properly.

2. With "16/16" patch cables,
a. Connect the Direct tape OUT to the Cal Net Channel Select IN.
b. Connect the Cal Net Channel Select OUT to Cal Net Discrimi-
nator IN.
e. In accordance with the playback speed used x1 (= 15/16 ips) or x4 (= 3

3/Y4 ips) connect the appropriate Discriminator OUT to the DC Filter IN.

3. With the appropriately marked patch cable, connect the DC Filter OUT to
the Oscillomink IN. If the DC Filters are not used, this cable should be

used to connect the Discriminator OUT ﬁo the Oscillomink IN.

4, Set switches on the Cal Net Channel Select unit:

a. Set the speed switch to the desired playback speed, x1
(15/16 ips) or x4 (3 3/4 ips).

b. Set the toggle switches to select the tape tracks from which the
compensation, IRIG-E, IRIG-C, VB, and IRIG-E (Search) signals are
to be obtained.

c. Set the timing select switch to "normal" for current Cal Net tapes

or to "tr.12" for Centipede tapes or old format Cal Net tapes.




24

Set the compensation switch to select the compensation reference
frequency that is available (3125 or U4688) and the mode of compensation
to be applied: no compensation, capstan compensation, capstan and
subtractive compenéation. The Tach/Tape switch also controls the
application of capstan compensation. If it is set on Tach, capstan
compensation is not applied. Capstan cémpensation is also inhibited in
the 60 ips Search mode.

The data channel selecﬁ switch determines which tape track provides the

multiplex signal fed to the data discriminator bank.

Set switches on the TCT/VBT signal conditioning units and on time code

translators:

a.

b.

C.

d.

Set the system selector switch on Cal Net.

Set the TCT code switch to 6 (IRIG-E).

Set the TCT "Search" filter selector switches to 64/0.1.

Set the TCT "Run" filter selector switches to 1/0.1 for x1 (15/16 ips

playback) or to 4/0.1 for x4 (3 3/U4 ips playback).

Set switches on TSC signal conditioning unit:

a.

b.

c.

Set the system select switch on Cal Net.

Set the speed select switch to the chosen playback speed

(x1 or x4).

Set the reference frequency selector switch to 3125 or 4688 to match

that available from the tape.
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Verify that the Oscillomink channels that are fed sighals from the
electronics panel (Oscillomink IN) are functioning: I-C on 1, I-E on 2

and 15, Ch 1 on 3, Ch 2on 5, Ch 3 0on 6, Compon 7, Ch 4 on 8, Ch 5o0n 9,

Ch 6 on 11, Ch 7 on 12, Ch 9 (400 hz) on 13, Ch 8 on 14, and VB on 16.

At the beginning of each tape (and elsewhere if the signal deteriorates)
monitor the multiplex signal levels on each track. These measurements are
facilitated by the BNC "Data Channel Monitor" outlet on the Channel Select
Panel. The multiplex signals should be 3 to 4 V peak-to-peak. If the
level is less than 1 volt, you should expect a deterioration in the

quality of the reproduced data signals.




?I‘Q,'abafck Station # 1 pawél /A.-Uao(f

WWVB Txanslator

| Time Code Translator

o Develeo  Alvrpax . )
TeT| O O | |58 (883 @
0o LR c% Qp TSC
VBT o@ QO ®| x > ! N
Parns N
AN Oscilloscope
,7_3*;4,7gqlouml3
X X Patch Fane) A
1 [2[3la (5|67 |8 | Cal Net X
X cng,gglq Pateh Panel B
NEREEEEREERHBEEERE
HRERREERNNEER gégggi Develco Descer,
) o o N
a§§§§§§§;§§”.§§§§g§ ER
Salelt st g s el | Trecom Diser.
7 &
, e 0 i - '
CRORONC) é o ®0 p j,_Da,o& CamF/FLIt Unit
060000000 |
0COOO OD OO0 Cal Net Mod sjope Filters
olololo|lo|o|o|oO
00|00 |00 |0]|0]| Active Steep 5/0)06’ Filters

(Usualiyin Stn #] Egusp Rack)

Powe Supp/taf

Fis | 3/5/7% ype



P/a»&ba.c.k Station #2 Fateh Fanels

X
=
Gt s | Cal Net 5-Day
eep = tn al MNe -
slope 3 Pbs Desevim.  Comp/Rilt Tg;’f
filtevys 8 T;tufc"‘l TN A A~ A—
OUT IN IN Cables OuT ouT IN QuT IN }FM Duvect
| Pc-B Pc—ﬁ ] N
]
! z 13 4 | 516 7 ¥ 19 (1o qv |3

DC Channel
Filters 5"’("9 Patch g, et
OuT IN ouT.IN OuT IN OUT IN

Speed

e Cogrggs)% 9
s 8 &

® Data

=413 44 516 7 | % |Comp Dg;f_a.ﬂm!sc"‘ =

Ca|Net Channe| Select

Faq 2. 3/8]7% G



s ~ - | L
3 3 S .
: - z2 3 .
= n 3 < °© v
E 2 T 5 508
¢ 3 s © 0=
% - | <+ E ©
. 3 : PN
! ‘ -+ <
:: :Jﬁ S x| 680 — 3 3
P&
o 1360 ” x\ o0 |P ,
= x4 [100 + xl___ 1360 e ~ |lD ; —
T~ D x4 2040 e ’ bl !
B :-J\, Ll 24 1340 o ? <t ”0’0‘ N E%Dxl 680T |p
w 3 X\ x4 2720 ~ | 2000 % \UDx| Jo2oT |»
o 3 = ;" x4 3060 = § x| 2390 - D |+
-8 ; = 4:‘ :: g‘g‘;)}g : . ": 1720 : A =64 jp20T|"
W i i x4 395 7-C = =)L 308 g__ A x8h 1340T|™
5 g \ [x% 3950 VB = 1l 490 f Z VAx 44 294077
o0 x4 (3125 Cowp) | \ |x]_35p0L-E S :‘ w
T R» S PO S \X! M50 1€ F > ¥
bl & /|x64 3500 1-E S v 2950 VB P Fat
; § % x4 (1820 I-E) = = S
R?)) = x64 3950 vB I Ul‘ v - F *
; Y BB 1360 VB = o ([ BB 1380 v8 |¥
E’%L waowre | = plsBamwrcls
x £ i
OJF(_‘tqﬂ___zﬁ-@m&—mf = Nkl 88 325 Come [
X oT — . —
& xn_ow 7 8 Eg"‘ (3‘25‘@"«9“‘
mz & <MK | 4688 Lomp|
[ 3 ~. :
P x .
= X

w
\
-
\
~3
Y
-
™




Descviminateov Rack Counector Stnreps 3/9/7% gy
( Rear V:.'ew)

Comp ITw ouT
- S '4 3 2 1 ¢ 4 32 1 C

#'s | theu 7 vefev to (000000000000
Cwack slots numbeved CT T~ S~

o lest T et T~ A e L
when r:/(_ev\kéf

—__fcvowm the front

descrim,tack |

|comnecter strg|

Lgve@w_vaeWJ

T65C 1785 | wCIN <is+5

_ ) / Bo % il LI
LN o Tower | Qi
k)
Sy 9o glelNet G
r3 - > S A 3 | 2
55 . 3, Be S oS d (mede &
18— @ = £ 3t & m * B . e 8% o2 ol
®01p® 90 60 90 90 00 HO PO 66 00 §0I00 06 00 @ lr15vor
L 2 T 2 T T lelo
~ |o0le0 g0 06 06 06 00 00 00 02 00 60 90100 po| | O
AR A A I I A A A L A 9
S ° 3 5 6 8 10 1 1%, 1
§F - = L M | Develeo diserim,
& ouT ;s 2 |connector sirep |
:_?‘f/:dga-\ﬂ*ohuq—\s.\om,l§g
T F5 2385353 3 4R 0% 8 | (Rear Veew)
Cal Net Data Cal Net Time "’>° W

#'s |thyw 18 vefer to yacK slots mambeved [eft To viaht when viewed from the frovt

X Cal Net X
e P L al Net x4 N Deeeom deser
g Qo o F e . uw connector
. S LhredgTewdsz83,0 499 8 styep,
S 99 F2SE9SERERSS$S ST LYY g Garviws
ol LR B 0003 dTASTToTS g T30
- O—0—0—0—B—0—8—0—0—0—&— CompIN
31250, @3
. 00 00 0000600060600V
U699, @ \u ' : INPUT
i @ OO0 QOO DO OO O OO O OO OO0
BB3125Co. @70
- . QO O O OO O OO D O O QO Q@O O D O B O 0 ¢
%' : ;OUTPUT
000 00 0 Q¢ 0D oo OO QT '
2220 20 9 18 7 615 b 30211 1098 7 6 54 3> 2|

@S | thvu 27 wvefer to vack slets numbeved leftterght when viewed
_ from khe front.  Feqtt




Comp/Fllé y vy

- ] HeZ2 | ‘2"
12 Lz 2¢ 23
G L3 Comp/Flt  Hin 3»——' 5]
am o= 4 Unit LoN 4 s .:'-»»
5 HWE 5 oi0®
b _ComP Lo E 6 2o i
- - > HG\ IL'
£ L AN\ : ®

¢ ¢
Run
>
x |
T, e e _-__,f________,_‘_,)sll Sea‘(th

e o 9o © ©

Ref
Comp Out
I-C Oat

r__fu
€ M 3
I L E Y g v S| B8 =
T I C I I S ¥ 39| 3w
2 S| [z w > :3 < =2
¢ T — 71
X4-Dise (Taricom X | D:sc—(Deveh:o)
|~L r -
-

b3

29 | B

SH B>

Xr X

x 6% DQSE’. (Airpa.x)
5."Dc¢.»ey COM’:/FI[‘t unit and Diserim Block Dm?mm

/sl gpL
Feq-5~



BLlsf¢

OO0
\;;@“““’\_@ o
10+ of
TOw-©F
O»-©
® -0
He®
g o
To IN xW Disc | :grob
To IN x| DisC } >0 -C
To Comp Out (Ownk) | >0 -0
To IN x4 Comp —+—p QG -C
TeINxlLowmp —1 10O -C
To TSC (RefOUT) ————150 .0
From Chﬁ_(M x) ——pQ -0
B TCT Ran /Omink(F-Cy———— 0 -0
Ferom OUT xif Ref — >0 -0
From ouT x4 (omp—7———p> 0 O
From 0uT x4 I-C I >0 - O
Firom OUT x4 YB — >0 O
Faom OUT %] Ref —T—>0 O
From OUT xi Cbmp__l._____,o Q
From UT x| € ——————0 -0
Fyom OUT x| VB >0 .0
To Comp LN ‘ 50 .0
To VBT Run/&'mmk(vg)-;—_;o .0

(0\741‘(5‘ -/LO]_?B“NO'D/ |2 uvd Jmaa)

ABd O UWW T PT YL FR2P 29w

4

-

AImod
NOCo 440 @

+
N
S

-

sA911d

Q!

Cd
-~

Cd
~

g
3

¥
\5/

d

9

T
H

[
° w
I -g
@ GO
Jg1L &
W[+ =
LEEAES
°T zeggex
A e
pr o
;:“ Z@
[
5 &0
T oo
w (o) [~
ns O q

([a'vmd ;_wuj)

Linh 31/ dwey bvq g



5-Da

Comp /Filtes

+gV
F +15V +
12 Y anN3569 L
TI _ _
100 N2 436_0.
(77’”2 pulse f]éneva.'l'ov)

and Time P . Pulse wedth
me Fulse Gen R
S6k 90K )5
AAA [ }‘
\'4A 4 4 i
1] 3| 15 .Iu—l
INGI#
A 74LS 221
0K Icz
INQI4 I K ] I I |
VB IN .
o-B-—o \'4 ‘L—Lw
o—o  Code select or oFF o lok APulse ampl

ouT - IN
00—

10k

| [

13
Sy LM324N
5&
' ¥ A
egralIiy T°1111r_111q°11111}.111
, TTTTTlTT]’ TTTTTl‘TU‘
R4~ . » N~
T—»;‘,Q?Eﬁf%‘%ﬁ NQ@EZ%%?%
J3ddssdSos gg§§§§s§§
KJTIHGFEDCBA KIZTHGFEDCBA

gaplt supply

5'\_-/_7 ¥
I 74L52.11
$ avd

2.N3569

LM309 H
| Ic3

|

(Compe»sqﬂo m/FIlt@?‘

citrcurt fovr | channel

/FvamARodV‘t ues
and J Elhs (5/13/18)

Fﬁ/7



7 3t0f73

Filtey Kesponse

5:' Dalg C,oknp//::lf

)0,

Z 8 9

#

+

A

Fe/F.5
Fa9-8

v 'S ‘M ONI w
‘89 NI3IgzZizig INTan3

¥3dVd HdvdS N3IS9ZLi3la 221-dHOvPE "‘ON

: = nail ¢
¥T
N
ok
=
”\ sk s
i e,
- A
) q ‘ -0 0 N 0 B < ) a O
4SEY FIAILLYTIIY = _ | Q e
. 3av t r S370A0 2 X S3IN0AD Z-—OlWHll¥vaol [ 0



5-Day-System

Tape OUT Patch Cables Comp JFrlt
FM "IN
N °
o e
o o
CE 4
H O
(;6 }) b: % i %)6 5
[e 3 HiN o
— ’
i og 1 r[ w.,,.....u...\,.......WMW,.W__,“;,M”W‘ 03 7
o O
.10 © o o
0“_ ‘30 M;( Comrx and T‘lmmt} o, ‘0'
0“‘. ‘50 Oll-}. '30
18- O %
/r

Track 5 Diveckt
Tope OUT = Cowp JENE IN Cable

Comp/FA 1t Oscallomink
ouT N
,c ,e VB‘ !
Or G Ic -1
e ©
({f 3 Oq_ 3 HLI* 3
& 2 Loz -5
-,a .,ﬁ HeN -7
% Og
o q° > o LoN ~ 9
AO ne- ow i HeE-n
- 2 = o LoE-13
oM, 9y Cfmp-m
s 6 15 C-15
oie o——T\1ve- 16
)
Comp /Flt OUT > Omink I N Cable
3/6/7% 002

F+2q



3/117% ¢pg

pad

-—=-\-3
w
=
W

H
=
©
8
o
/
:lO
C
..\

:
2
:
y

Lo, 314 x|

o, !¢ XK

(@)

|
5 . e I .
ef’édf’ ! n_ Fyom x1 3250VB
mode |, 6——elBeFrom x4 3950VEB
|
t T?Y\L—V‘CT m:/ye———@-"-t—l::rom x| 3500 L-E
SW2 < mode Vi o—<¢E—From x4 3500I-F
4639 X 4

SwW3g

9 usgs —>— '
‘OFF M(.’omp‘toxl Discvr To TCT p-k64 3500 . g
foans 2 ! Q ¢ Search o1
meae xé4 1020

OFF __,,_EW Comp to xi} Disev .

s
N\

f 35 5 ! Swq T/I‘fln:(hq
K ubggref >oe i Pyt e P =
' =5 No2lEy T, tape speed eontrol XHIPLET 3l |7 T gxl

. o (13450 —>—odl, vp |

F i pasref f . x| 680 T 5o |

L ubegre *B;"\,\' o x4 Yy To tape speed contvel xy 3500 ,

. , : xy} 1020 T—>—0p | T-E

g 3!25’191-)—13 i o A 3¢50 —>—og_ vy 2”
3115 x §soT—>—o !

¢ T 12
Cal Net Channel Select T'"'”_'}

Circurt  Diagram

F‘ﬂ' 10



3/9/1% jec

Cal Net Channel Select

Fvont Panel

TN ouT x|
o Speed o |- Data
: : o b 7-
0y 3 e SWI I Cmp T-E T VB o 3 [7€
50 /4 or oT OT oT L [~ Ve
% SW3 o g %
o 1 &= ~H ‘ T ﬂI‘ QI"" Q_T'% 0 4© [~ oo I-E
90 | 1 Ve \65- T8 T9 T _T9 "‘8",_;: — Data
%o Ot : %0 — iComp
)0 OFF I LY 7 SWwH SW§5 swé sw7 o |-1E
(] on (k'S
3 lyses Y 318 ‘ Novm. (3500 P |~ VB
O} Da.t.a. E O,.,t
6 12 [SYC SvC - ‘ ;3 sch 12 [~ lo20I-E
o ComP Chavme_' Data T - 2o L 916
sw | Chan ™" swE  OUT xi
Sw9q
/‘_\M/—\ TO
‘ 7 DA SN S /M
g & ¥ -
Q9 o o o ® |n \,,‘ : &: E & £ s 2- % I
)
3 fssasSssgigudadssey
™ T M T T TN T o =
+ o+ - i A ey -
I T IR AR AR R X
ooooeooooooooaoogo
a bcde g h e g k(s tuw g3Q
29988888 38288888%0s
. ——To VBT Run
I From ¢y 3950 VB
‘ From x| 3950 VB
© © 0 0 ©6 9 0 © © o 6 0 06 G
i 3 ' Q 3 oW g k¥ 3 3
é 8w ?A E a T & R s 9 :
" § é ™ S ™» ™ 3 ;‘ - S >
—~ - = - & = - H T a
*- = ‘: e x X 4 X x T
s Tf 1Ty oz rg o« Rear
E S et feod fod o
X! IRIE-E Al VB xy IRIG-E x4 VB

Feg !

Conn ectov stvre rS



To TCTS'ga.v;ch .
T ICTan?Y BT R — | SHolT% e
2. _xh Sw#§

xl-ﬁ}.]as.‘ﬂi T £ |

Ca_ [ [\/ef Tox| T5C To xR T5C)
s --_----?Wl 5
Discrimmator y [ oo -_o;o-_-;—ﬁl
B0, feeo] o eyy
lemi Qe’r ‘
BCYXEE e Xl
.b i 3127 : o TN J
I'Ef-: -0
— %0 o, > X
LI [020 ’ i)
- 1360 D¢ $ p
Discrimmator :' - Z,‘;g ‘ ) K4 §
IN = 2380 ? —0
( I ’ %0 y %
)G 2060 O
or _J t 00 o,,_'; a
3 1 I ‘
o - 3500 € f —0 va
F o R o %
o b~ 3950 h@—-}'—l——e"
3 : ¢
o v 2
:QG T3 ¢ c J - — >
ref &
o %r ; T ;Lrvm u69g * Xv
X 3129
Iz 0L xef s L o
O : L T o, 3 |
'50 4 x4 [020 g 4} X
06 4 Xt 1360 ¢ +
—t x4 1700 —0 1o
0 2050 l—to 5
—y 2 ) —0 I3
L 4 x4 2720 o 1 P
E’Kq’ 2040 le "O o
X4 _HOD 0 s
, b g smo0 b 3¢ oo
< }-—— 3950 A
¢ o W‘S‘tso —k lé-‘il—‘j"'“e'ﬁ o
1
€ % é4 3500
< 1 <é% 1020 |- T
x 64 3950 F=yghen, € o ¢
|
ixt 680T ® ' owq
: x| 1020T 36——9&'5 h
I i
Switches 1,3 %,+4 ;‘L f::o: '
on C«INe-l- Chmmel Select ' L (—__—O&:o————-rj
ko
F [ ) Z
“¢ —9 ) T 13 Timmm§



3)ief79 $PL

Cal Met Calbles

£, Ta.\oe DivectouT
to Channel SelectIN: |6 parr derect wired cable

2. Channe] Seleect OUT
16 Disevriminator I N ditto

3. Diserimmatov OUT (x1 ov xu)
6 DC Filter IN d it

1o Oscillomink IN:

DC F)lter O'mimk
ovuT ‘ T N
l"' . 194 - IC
% O O’E—'J‘- ~1E
G* : on g =
50 o -4
o P -
‘ 7c ‘!‘ 6 P _Com?
q’v‘ Y qﬂ —5
% ' 10 -
10 : ”o -6
%2 y. w =
130 ’ '3') - 9
w 150 d O ot A ‘g
16 -IE
= Zi \l’l ol 7 -Vv8




TCcT/VBT Sugnal Condc.‘t‘wmmg Civeurt

Swi SW2 (B+h)
C S h :
Cal Net a/lt\NEt “x v Time Code Translatov
—_—0. Code
rl\ﬂzl JeRTeh : B B Select Filtevs
5-Day | ]) | @ @ ® @
' I : e s o e |
M"—O : 4 @, ® Ca|Net Search Run
'\o————? ' Mon IRIG-E rx}  xu)
S-Day o ! Ter Run | IN _ OuT 5 - Day (70 A
l | IRI&-C \ o
| |
| | V B Code Translatoy
Ca.) Net | VBT Sear h |
L | l——cl | g Gaw Filtews
=pay | L |® @ ® ®
]
' ; Om ® . . Seavch,Run
0 on \
5Day o | VBT Run IN _OUT (! ,;»,‘
/ ’
\i/ \y. Y /
5- Da.% Ruwv
Search/Run control cable To BvH 'Velc\.'j
Run
G | T
g 14 g Y W — TCT [ ; a&t@—_—
TCT-Re— g A (0—> - | \
VBT-5 ¢—8" o Eo— 5 @__M_@Le lswa. | (B+H
3\ (R/B) S‘L
eavch
Socket ’Plu:g Cable B+H Re)aa
3)10/78  pL

Fuafi‘i



SLo&na,\
condietionin
ctreucrts fov

+ime codes

CCLI Net @35‘ Da.g

@TCT @

DC |evel Ga.un

OMmoO]
@ VBT @

Dc |evel Gan
IN ouT
Mown

(Fyont panel | contwols)

o> o7 (‘,\gv\ 50é?‘ TCT

+I5Y "0 20
O T CT
O% §o =0---0---0 S5yr
-5 -5 R
sy O 5% c‘é 596?‘ VBT
o VBT
;ou--o-—no——‘o oUT
B*Hv o ° o
Re/ag o o
Cable

(R¢

20y panel connectors)

Fa.? 15

3/io/78 P



BrH IN
Relmzf
R ! | Mon 650k W
N | 00K
e —
|
Sea-(‘ch ) ; | 100 k.
| LS
+15V e cew
; J +15V
S ouT
LM Jr () —>
I M 6 {DTBTCT
50k \ - \ %+
| -5V _ ouT
100K Mon

-5 Vv

Amp])‘?lev‘/lﬁﬂ level contvrel unit

for time code 51‘3mals

| From Fred Buytler
Fag 16 (3113/76 4p)



Ta,pe Speed compensq,fwn
San'a;I <:ond¢.fwmn3 etreut

(Block d(.a.qwtm)
MON MON

Cal Net QEN () ' %UT
A ‘
|

Cal Met lowl
31.5/46%% T

X 5-Day N—
TE X

Cal] Net

D
s /46%
XY 3—0\_

hine
, Vv iVeR
Amp

B+H
Tape
Deck

3/10)7% 4ps

Fag- 17



SL%MGJ
co V\deLDIALVW&

cirewrt for

ta pe speed .

control

T s cC
Ca.l Net @<D5‘Da.xj

(Tvecom)

(v

(Develeo)

O (Huto

(Front pane] controls)

¢N 5DICN 5D
+(')W @ @' o TS5C
)

ogbn—_@: o= ouT
v X R
O

( Rea panel tonnectors)

3/10/7 %

yre



X
s
— +V
é A3 7
+I5VY 4 LM 309 Vee
+ +SYDL
0,22 3 + 4TpF
}-" ’F 10N
Com 5> 1
-5V 6>—>5-VY
ouT
'N ‘@——COW\
Lm09
Base

LM 309 VoH:ase -v-e.auh'for
LN 2222 Tvansistor

I Limiter and Diwide
by L ov 3
\
" 2 2-13-7¢  J. ELLIS
;zrlun :
qAB
v
4
E=n
K
Tls
' > Yee
1 > Line f £
; +3 EZ-.: 3_-'—2‘ dﬂvev'_giora”
F D o e o 3 |
o ©
>l PP o Al A+ Ab
Al |PEIAS Pins Pimms Pms Pins
— Pins
AIJAl} ComPoneM‘l’S o(,Avqr $‘olckef
Fl A ,
bl bl [ A5 14LS® ; s
sl AG,A7 74LS (07T 3o
A3 NES3) OpAmp é "
s sdity Ag 741 o T



2h3j7¢  gpe

Specuaul modifieations
te Develeo 3125 Ha [3ee Fia T, @19, Develeo

Compeénsation dLscwmmq{o? Model 6203 D)scvrimmator

Instraetion Manual

Limtew IN J CZI—_[—JW;/»
50¢ 2.00Kk

+i15v P
WMF "~
6
c R@“E‘%m 0P7?“
T‘l"//»fF 3]
STV M O

Post banﬁ/~gpa5§-ﬁlf€’ff‘ amrft‘flc?"r

510k

f,ﬂk j——e—{"_‘D?D———>7T>T,S‘{l unit

tDc

Carvioev 'f'!f’@%blendbj (limited a.wpl-) out put
o T SC SLgma,l condettoning unet
v

F% YN~



) %»,:,

992602-0004
1-73

COMPONENT DES IGNATIONS OMITTED

+12voe 16
™ »z2 ( ™2
el o RED LAST COMPONENT DES IGNATIONS USED
Lo cs Sox =2 R43 —
I3 ot Rz Jew ™ RS4,C24,CR6,Q14,210,TP6
w1 ™ T
a8 2%
FROM TACH/TAPE SWITCH 2 . @ Tevoe
R4
R ez e e =
].“ = i) = " ase |
| 330 228 pt
| o0 = zc . o Vg ar |
‘20oec] v - €
o
TO TAGH/TAPESWITCH A &—— ) ae Lo head S |
| oyl 2004 al; 78K *+© $5K
| 320 3%« % 255 i |
TACH IN i 250 B a2 ras i |
c2 r23
| £ co 75 |
| + sﬁ:@‘
t12v0C GO |7 I Te o l
| T o™ |
-2vwc v
| ce vt
| e PR W I
wouF, 2, R27
| Yore ox, 0%
+ 5vDC
®i LS o
| mvoc
+5VCGND S ¢ 1
15/1l61°s N i
i
s
i F T g
l RS R24 R¥0 . 0 3 4
I 3 Bk z 1
w3 458 " =28
| ox 25 ! o5t s- .x
- . g S
| - 4 - a)ar 13904 e d drope caid zooppr
| po . 283904 T 0%, 200w T 2%
| s Y zvesoce § s 0| T2
"~ e 37K <,
I s t10%
1Bvoc
|
|
[
INTERLOCK | i
25
I C cR2 R20 A &
h&_;;, lﬁﬂa. narse AR
I 10
sowe Lo gmm L,
I INGS4 SOuF
usx
| % VDT
B
REFIN X
| RG
! 2x
PHASE LOCK OUTRUT  Z '
Lo ?:7359
e _u4
sk
oRN.
P33

3.

2.

1.
NOTES:

ALL SCHEMATIC DESIGNATIONS ARE SERIES 1900.
o01.

EXAMPLE: Rl = RIS
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4. ALL SCHEMATIC DESIGNATIONS ARE SERIES 1600,
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